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Stormwater Division

MEMORANDUM

DATE: March 12,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

FROM: Tina Cantwell. Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: WC070

PIN: t220100022A

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

Property Description:

Site Address:

Box 15

Y Book or Doc#:

Comments

Faith Fellowship Assembly of God

Church Site

112 School House Lane

Drawer: 8

990008273

010010661

Page:Agreements: (itr tilc .s of sn date)
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aa
COTINTY OF JAMES CITY. VIRGINIA

DECLARATION OF COVENANTS

INSPECTIONA4AINTENANCE OF DRAINAGE SYSTEM

QcoPy

THIS DECLARATION, made this 7th day of February ,20 03 ,

between Faith Fellowship Assembly of God , and all successors in interest,
("COVENANTOR(S),") owner(s) of the following property: 112 School House Lane

Williamsburg. VA 23188 , project nzrme, Faith Fellowship Assembly of God ,

Document No. 020017155 , Deed Book nla , Page No. n/a ; Instrument No.
and the Counlv of James Citv. Virginia ("COUNTY.")

WITNESSETH:

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

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

2. Ifnecessary, the COVENANTOR(S) shall levyregularorspecial assessments against
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM is
properiy maintained.

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

4. The COVENANTOR(S) shall grantthe COUNTY, its agentand its contractoraright
of entry to the SYSTEM for the purpose of inspecting, operating, installing, constructing,
reconstructing, maintaining or repairing the SYSTEM.

5. If, after reasonable notice by the COIINTY, 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.

J4reru'-""tJ- # o 3 o o o 88 7 3

fLpu-lt-l- ow mdalA A6,3'oo3 Page I Revised 01102
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6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any

and all claims for damages to persons or property arising from the installation, construction,

maintenance, repair, operation or use of the SYSTEM.

7. The COVENANTOR(9 shall promptly notiff the coLr-NTY when the

COVENANTOR(S) legally transfers any of the COVENANTOR(S)' responsibilities for the

SYSTEM. The COVENANTOR(S)'shall supply the COUNTY with a copy of any document of
transfer, executed by both parties.

8. The covenants contained herein shall run with the land and shall bind the

COVENANTOR(S) and the COVENANTOR(S)'heirs, executors, administrators, successors and

assignees, and shall bind all present and subsequent owners of 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)

Print Name/Title

Print Name/Title

Print Name/Title Mattie Kate Prince. Trustee

James J. Jutras. Trustee

Kenneth L. Jutras. Trustee

Approved as to form:

Page2 Revised 01102
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a

COMMONWEALTH OF VIRGINIA
cITy/coLrNTy oF Tames C; t,/

I hereby certifu that on this lA+k day of Maar 1., ,20J2j_,before the subscribed,
a Notary Public of the state of virginia, and for t ityrc;t of llz-". c; {"1 ,
aforesaid personally appeared James J. Jutras. Trustee , and did u.mffi
instrument to be their Act.

IN WITNESS WHEREoF, I have hereunto set my hand and official seal this lglk day ofMnnnk ,20 03

My Commission expires: lty-ciimnrlslon oolrc Wgt,ml

COMMONWEALTH OF VIRGINIA
CITY/COUNTY OF Tancs (; //r

I hereby certifu that on this tQ-tA day of fDaacA ,200-\ ,before the subscribed,
a Notary Public of the State of Virginia, and for the CitylCovnty of Emes Ci.,l,' ',

aforesaid personally appeared Kenneth L. Jutras. Trustee , and did u.krro*l.dg, til. fo-
instrument to be their Act.

IN WITNESS WHEREOF,I have hereunto set my hand and official seal this J-StA day of
flo l, ,Z\OJ

My Commission expires:
lly Camrision fuira ttfty3l.2$7

Page 3 Revised 01102
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COMMONWEALTH OF VIRGINIA
CITY/COUNTY OF jane< / .'ty'

I hereby certi$' that on this lglA day of fiLanc/t ,20 ()3 ,before the subscribed,
a Notary Public of the State of Virginia, *a rot tt. cityrcounty of iorn , C;JJ 

- -----',
aforesaid personally appeared Mattie Kate Prince. Trustee , und oida@-.
foregoing instrument to be their Act.

IN WITNESS WHEREoF, I have hereunto set my hand and official seal this lSlA day of(lapcA ,20b3

My Commission expires: lly Crrnfisim Epitc Hl9l, Uu

This Declaration ofCovenants prepared by:

- .--
Jq^"r J TJqTRDJ

(Print Name)

(Title)

' la)' ?|c.,^s Vie". ' Ry'
(Address)

Vi li c^usbvn v /\ 731 8V
(Ciry) - lState) (Zip)

drainage.pre

Page 4 Revised 01102
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6P-v+-o3 H{ffftkn az
6vsq-oz gff;tftftn *t
3?.75-oz

Tracking Form

County Plan No.: SP- 9 5- O Z-
ProjectName: ii4tr{ FailrJ\lt/Sl+tP ASSEtBL,.I oF 6o:p_
Stormwater Management Facility: / rJn u EAst /
Phay'e:

{ Information Received. 'outrnvt (/z/o/ /t*of/a4f-
J Administrative Check. 

- 

-
r 

Az""'"'il;ora oru*ing out ny, //to/0y' tnil4crqu (tepr /0-5'03)
{ / Constnrction Certification Ourcrcy,
g, RD/CC Standard Forms tR.ooii.a ruiltTgMPs after Feb l't200lOnlv)

J . lnspector Check of RD/CC (forward to inspector using transmittal lor cursory review).
{7 Pre-lnspection Drawing Review - Approved Plan (Quick look prigr to Field Inspection
Vf Final Inspection (FI) Performed Date: ?/9o,/09
{, Record dra*ing (RD) Review ( 'r'r+ ) Date: Wg ,, Record Drawing (RD) Review ( 'r'r+ ) Date: q/, D/ 0 3
* Construction Certification (CC) Review Date:V Acions: ( lfii$,J ,. No comments. t ,, / tltl ilv'

{ Commenrs. LenerForwarded. Date: y/., ' U ,=a:frOJ 'l -nI Record Drawing (RD) ,rlE?' ^.nJWil:l:*3ilI33'f'P"],'"n(cc) 
' o*t'{Trufaf:

1fl)onstruction-Related 1cR.1 \uO C'l

E'lf.',:".,,r,., 
lid;i-"' *6**ot'ni#-5'fw'

James City County, Virginia
Environmental Division

Stormw uter M unugem ent/B MP
Record Druwing and Construction Certffication Review

. Add to PRIDE database

database (optional).

g , RD/CC Standard Forms (Required lo.q al1 BMPs after Feb l"l00lpnly)
( , InspiMaint Agreement #tDate: # O t OOP-eSl Z Z/ zA/O 9
M gMP vaintenance Plan Lo"ution

/ i other,
g Stardard E&SC Note on Approved Plan Requirins RD/CC or Countv comment in nlan review file. ,g Strydard E&SC Note on Approved Plan Requiring RD/CC or County

,/ MYes D xo Location: l/ol
{ . Assisn Countv BMP ID Code: Code: Ut C aZ C

in plan review file. ,

Ey' c-7 ; (o--#3 /r, 27 zoo?--
V 7 AssignCountyBMPIDCode: Code: t"t/C OZO
{,. Preli-nrinary Input into Division's "As-Built Tracking Log"lg /// rrelrlrunary InpUI rruO UlVlSrOn S AS-lJUllI rraOKng LOg

V7 Add Location to GIS Database Map. Obtain site information (GPIN, Owner, Site Area, Address, etc.)
E 7. Preliminary Log into Access BMP Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
g/ Active Project File Review (corespondence, H&H, etc.).
g Initial As-Built File setup (Label, copy hydraulics, BMP plan and detail information, etc.).
J , Inspector Check of RD/CC (forward to inspector usins transmittal for cursory review).

Second Submission:
Reinspection (if necessary) :

Acceptable for stormwater managment facility putposes (RD/CC/CR/Other). Proceed with bond release.

Notify Inspector and Inspector Supervisor using "Surety Request Form".
Check/Clean active file of any remaining material and finish "As-Built" flle.
Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
Copy Final Inspection Report into County BMP Inspection Program file.

and log into computer.

J
J
J
D
J-
ff,,'
{
{
D
{..
ff..
V

Last check of Access
Add to JCC
Add to PRID

Plan Reviewer:

to Field Inspection).

Obtain Digital Photographs of B
Complete "As-built Tracking

*** See separ#

MP ra
H

o^r, I'z,1'l(
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Jarnes City County, Virginia
Environmental Division

Stormrvatcr Management / BMP Facilities
Rccord Drarving and Construction Certification Forms

Q{ote: In accordance with the requirements of the Chesapeake Bay Preservatiott Ordinqnce, Chapter 23, Section

23-10(4), BIvIP's shall be designed and constructed in accorclance with the manual entitlqd 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 ofthe project and prior to relgase ofsurety, an "as-

built plan prepared by a registered Professional Engineer or Certified Land Surveyor must be providedfor the

drainage system for the project, including any Best Management Practice (BMP) facilities. In addition, for BMP

facilities involving the construction of an intpounding strucfure or clam embankment, certification is required by a

Professional Engineer who has inspectecl the structure duriug its construction. Currently there are ot'er 20 water
quality type BMP's acceptecl by the County.)

Sccfion 1 - Sife Informafion:

Project Name: FATTH FFT I OWSHTP ASSFMRT.Y OF GOD CHIIRCT{
Structure/BMP Name: RMp #l INFTI TRATION RASIN
Project Location: ON SCHOOI HOITSF r ANF NEAR iTS TNTFRSFCTTON WITH ROCAMRFAIT nR
BMP Location NFAR WFSTFRI Y ENn OF PARCFT.

CountyPlanNo.: -Sf - 75 - e2-

Project Type: p Residential p Business Tax Map/Parcel No.: l1)o1ooo))
o Cornmercial o OfficeBMPID Code 6f known\'. ll'/d o7O
X Institutional p Industrial ZoningDistrict: R-l GFNFRAT RIISINFSS

p Public p Roadrvay Land Use: CHITRCF{

p Other Site Area (sf or acres): I 0+/- ACRFS

Brief Description of StormwaterManagement/BMP Faciliry: RMP # I serves n drainnge area of 7 165 acres

associated wifh the develoflnent of Fnith Fellnrvslril Assermhly of God The facilibr is a l0-froint cornbr fJTe c-4

RMP Tlre Sformrvafer infiltrafion s-ystern provides for grorrndrvafer recharge anf water qtralify volrrme in one

locnfion ( See Sheet R-.1 for firrflrer descrintinn)

Nearest Visible Landrnark to SWM/BMP Fasilit),' Faith Fellowslrin Chrrrch, Sfonehorrse Flernenfary School

Nearest Vertical Ground Control (if knolvn):

X JCC Geodetic Ground Control p USGA p Temporary p Arbitrary p Other
Station Nurnber or Name: 'l4q

Datum or Reference Elevation: NGVTr I QrQ Sta Fl =c)8 45

Control Description: Tarnes Cil)'Corrnfy Geodefic Control Monrrrnent

Control Location frorn Subiect Faciliry: WFS'|FRT.Y AT ONG ROCHAMREAII nR FROM SITF

Page I of 16

Seclion ? - Storm'rvater Mnnagenrenf / RMP Facilit)r Consfnrcfion Trrl'ornrrtion'
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Section 4 - Professional Certifications:

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

Record Drawins and Construction Certifications for Stormwater Management / BMP Facilities

@ Record Drawine Ce[tification

FirmName: LandMark Design Group, Inc.
MailingAddress: 4029 lronbound Road
Suite 100, Williamsburg, VA 23188

Business Phone: 7 57 -253-297 5
Fax: 757-229-0049

Name: Peter Farrel-l, L. S.
Title: Senior Associate

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

Note: Elevation of berm along
northerly property line is
approximately 0.4' ( 84.6' )

below design elvation ( 84.5' ) .

( Seal )

Virginia Registered Professional Engineer
or Certified Land Surveyor

Construction Certifi cation

FirmName: LandMark Designr Group, Tnc-
MailingAddress: 4029 Ironbound Road, Suite 100
Williamsburq, VA 23188

Business Phone: 757-253-2975
Fax: 757-229-0049

Title:

Signature:
Date:

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

Note: Sediments have been removed
and slope erosi-on has been
corrected.

Virginia Registered

Professional Engineer

Page 3 of 16

( Seal )
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Pre Construction Meeting Held for Construction of SWM/BMP Facility: X Yes p No p Unknown
Approx. Construction Start Date for SWM/BMP Facilig,: Trrly, ?003

Faciliry Monitored by County Representative during Construction: p Yes p No x Unknown
Name of Site Work Contractor r,vho Constructed Facility:
Name of Professional Firm Who Routinely Monitored Construction.
Date of Cornpletion for SWM/BMP Faciliry ;AI IG ,003
Date of Record Drar.ving/Construction Certification Submittal:l I /05/03

(Note: Record Drating and Construction CertiJicotions are required within thirty (30) days of the completion
of Stormrvater Monagentent and/or BMPfocility construction. Record Drowitrgs and Construction
Certificotions must be reviaped and opproved by the Jomes Cifii CounQ Environmentol Division prior to final
inspection, occeptonce and hond or suretv releose.)

Secti on i - C'lwner/Tlesi gn er/Contrtctor Tnfonna f i on'

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

Name: FATTH FFI.I,OWSHIP ASSFMRT Y OF GOn
Mailine Address:r7q7 T AKE POWFT T ROAD

WTT T TAMSRI]RG VA ?JI85
Business Phor-re:757-566-467j Fax:
Contact Person: RFV TF.RRY ItTTRAS Title:PASTOR

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

Firm Narne: I.ANDMARK DFSIGN GROITP, INC
Mailing Address:zl0?q TRONROTINn Rn S{ITTF 100

WTT T TAMSRIIRG, VA ?3I88
Business Pltone: ? 53-?c)75 Fax'r?q-004q
Responsible Plan Preparer: 9ftf^E
Title:
Plan Narne: FAITH FFT.T OWSHTP ASSFMFT,Y OF GOfi
Firrn's Project No. I4q0770-000 05

PlanDate: TAN 17, ?00j
Slreet No.'s Applicable to SWM/BMP Facility: C-1 / C.-4 / C-s 1 .1

BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater
tr'[anagement / BIUIP facility.)

51nps. D&MContractors
Mailing Address: P.O. Box 262

BarhamsvilIe, VA 23011
Business Phone
Contact Person:

.757-566-0339
Aubrey M. Hubbard

Fax:

SiteForeman/Supervisor: same
Specialq' Subcontractors & Purpose (for BMP Construction Only): N / a

Page 2 of 16
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TRANSMITTAL

To: SCOTTTHOMAS

Company: JAMES CITY COUNry ENVIRONMENTAL

FTom: PETER FARRELL

Date: 0+/07/04

subject: FATTH FELLOWSHTP BMp RECORD DRAWTNGS

LMDG Job No.: 1990220-000.17

Attached please find:
I Rrints

I etans

! Specifications
! orawings
! Report
! tetter
tr

'r'yl'|:o'

Transmitted as checked befow:
! roryouruse
E ns requested
I for review and comment
I rorapproval
! Approved
n

Record drawings for BMP # I at Faith Felfowship
Assembfy of God Church

Record Drawing Certifi cation

Notes:
SUBMITTED FOR FINALREVIEW

Copies
l. File: 1990220-000.17
2.

LandMark Design Group, Inc.

* *Acknowf edgment by Recipient:
Name Date

Engineers + Planners r Surveyors r Landscape Architects r Environmental Consuftants
4029lronboundRoad,Suite 100, Witliamsburg,VA 23188 (75712572975 FAX,75712294049 lmdg@landmarkdgwb.com

3.
4.
5. PFBy:

Enclosures

X
n
n
tr!
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3. A PRECONSTRUCTION MEETING SHALL BE HELD ON-SITE BII'WEEN THE COUNTY, THE DEVELOPER, THE PROJECT
ENGINEER, THE RESPONSIBLE LAND_DISTURBER AND THE CONTRACTOR PRIOR TO ISSUANCE OF THE LAND DISTURBING
PERMIT, THE CONTRACIOR SHALL SUBMIT A SEQUENCE OF CONSTRUCTION TO THE COUNTY FOR APPROVAL PRIOR TO THE-
PRECONSTRUCTION METNNG. THE DESIGNATED RESPONSIBLE LAND-DISTURBER IS REQUIRED TO ATTEND THE
PRECONSTRUCTION MEr|]NG FOR THE PROJECT.

4. ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS SHALL BE PROTECTED BY A TEMPORARY CONSTRUCTION
ENTRANCE TO PREVENT TRACKING OF MUD ONTO PUBLIC RIGHT_OF_WAYS. AN ENTRANCE PERMIT FROM VDOT IS
REQUIRED PRIOR TO ANY CONSTRUCTION ACTIVITIES WITHIN STATE RIGHT_OF_WAYS. WHERE SEDIMENT IS TRANSPORTED
ONTO A PUBLIC ROAD SURFACE, THE ROAD SHALL BE THOROUGHLY CLEANED AT THE END OF FACH DAY (STD. & SPEC.
3.02).

5. SEDTMENT BASTNS AND TRAps (sro. a sPEc.3.r3 AND J.14), PERTMETER D|KES (srD. & spEC. J.og AND J.t2),
SEDTMENT FTLTER BARRTERS (STD. & SPEC. 3.05) AND OTHER MEASURES TNTENDED TO TRAP SEDTMENT ON-SITE MUST BE
CONSTRUCTED AS A FIRST STEP IN GRADING AND MUST BE MADE FUNCTIONAL PRIOR TO ANY UPSLOPE LAND DISTURBANCE
TAKING PLACE. EARTHEN STRUCTURES SUCH AS DAMS, DIKES AND DIVERSIONS MUST BE SEEDED AND MULCHED
IMMEDIATELY AFTER INSTALLATION. PERIODIC INSPECTIONS OF THE EROSION CONTROL MEASURES BY THE OWNER OR
OWNER'S REPRESENTATIVE SHALL BE MADE TO ASSESS THEIR CONDITION. ANY NECESSARY MAINTENANCE OF THE
MEASURES SHALL BE ACCOMPLISHED IMMEDIATELY AND SHALL INCLUDE THE REPAIR OF MEASURES DAMAGED BY ANY
SUBCONTRACTOR INCLUDING IHOSE OF THE PUBLIC UTILITY COMPANIES.

6. SURFACE FLOWS OVER CUT AND FILL SLOPES SHALL BE CONTROLLED BY EITHER REDIRECTING FLOWS FROM
TRANSVERSING THE SLOPES OR BY INSTALLING MECHANICAL DEVICES TO SAFELY LOWER WATER DOWNSLOPE WITHOUT
CAUSING ERosroN. A TEMPORARY FrtL DrvERSroN (srD. & spEc. 3.10) AND slopE DRATN (srD. & spEc. s.rs) sHall
BE INSTALLED PRIOR TO THE END OF EACH WORKING DAY.

7. SEDIMENT CONTROL MTASURES MAY REQUIRE MINOR FIELD ADJUSTMENTS AT TIME OF CONSTRUCTION TO INSURE THEIR
INTENDED PURPOSE IS ACCOMPLISHED. ENVIRONMENTAL DIVISION APPROVAL WILL BE REQUIRED FOR OTHER DEVIATIONS
FROM THE APPROVED PLAN.

8. THE CONTRACTOR SHALL PLACE SOIL STOCKPILES AT THE LOCATIONS SHOWN ON THE PLAN. SOIL STOCKPILES SHATL
BE STABILIZED OR PROTECTED WITH SEDIMENT TRAPPING MEASURES. OFF-SITE WASTE OR BORROW ARFAS SHALL BE
APPROVED BY THE ENVIRONMENTAL DIVISION PRIOR TO THE IMPORT OF ANY BORROW OR EXPORT OF ANY WASTE TO OR
FROM THE PROJECT SITE.

9. THE CONTRACTOR SHALL COMPLETE DRAINAGE FACILITIES WITHIN 30 DAYS FOLLOWING COMPLETION OF ROUGH GRADING
AT ANY POINT WITHIN THE PROJECT. THE INSTALLATION OF DRAINAGE FACILITIES SHALL TAKE PRECEDENCE OVER ALL
UNDERGROUND UTILITIES. OUTFALL DITCHES FROM DRAINAGE STRUCTURES SHALL BE STABILIZED IMMEDIATELY AFTER
coNSTRUcroN oF THE SAME (srD. & spEc. J.18). THrs TNCLUDES rNsrALLATroN oF ERosloN coNTRoL sroNE oR
PAVED DITCHES WHERE REQUIRED. ANY DRAINAGE OUTFALLS REQUIRED FOR A STRETI MUST BE COMPLTTED BEFORE
STRETT GRADING OR UTILITY INSTALLATION BEGINS.

10. PERMANENT OR TEMPORARY SOIL STABILIZATION SHALL BE APPLIED TO DENUDED AREAS WITHIN SEVEN DAYS AFTER
FINAL GRADE IS REACHED ON ANY PORTION OF THE SITE. TEMPORARY SOIL STABILIZATION SHALL BE APPLIED WITHIN
SEVEN DAYS TO DENUDED ARTAS THAT MAY BE AT FINAL GRADE BUT WILL REMAIN DORMANT FOR LONGER THAN 30 DAYS.
PERMANENT STABILIZATION SHALL BE APPLIED TO AREAS THAT ARE TO BE LEFT DORMANT FOR MORE THAN ONE YEAR.

11. NO MORT THAN 3OO FEET OF SANITARY SEWER, STORM DMIN, WATER OR UNDERGROUND UTILITY LINES ARE IO BE
OPEN AT ONE TIME. FOLLOWING INSTALLATION OF ANY PORTION OF THESE ITEMS, ALL DISTURBED ARFAS ARE TO 8E
TMMEDTATELY STABILIZED (t.r., rUE SnUr OaV).

12. IF DISTURBED AREA STABILIZATION IS TO 8E ACCOMPLISHED DURING THE MONTHS OF DECEMBER, JANUARY OR
FEBRUARY, STABILIZATION SHALL CoNSIST oF MULCHING (STD- & SPEC. 3.35). SEEDTNG W|LL THEN TAKE pLAcE AS SooN
AS THE SEASON PERMITS.

13: THE TERM SEEDING,.FINAL VEGETATIVE COVER OR STABILIZATION ON THIS PLAN SHALL MEAN THE SUCCESSFUL
GERMINATION AND ESTABLISHMENT OF A STABLE GRASS COVER FROM A PROPERLY PREPARED SEEDBED CONTAINING THE
SPECIFIED AMOUNTS oF SEED, LIME AND FERTILIZER (STD. & SPEC. 3.32). tRRrcATloN SHALL BE REQUIRED AS
NECESSARY TO ENSURE ESTABLISHMENT OF GRASS COVER.

14. ALL SLOPES STEEPER THAN 3H:1V SHALL REQUIRE THE USE OF EROSION CONTROL BLANKETS AND MATTINGS To AID
IN THE ESTABLISHMENT OF A VEGTTATIVE COVER. INSTALLATION SHALL BE IN ACCORDANCE WITH STD. & SPEC. 3.35,
MULCHING, STD. & SPEC. 3.36, SOIL STABILIZATION BLANKflS AND MATTING AND MANUFACTURERS INSTRUCTIONS. NO
SLOPES SHALL BE CREATED STEEPER THAN 2H:1V.

15. INLFT PROTECTION (STD. & SPEC.,3.O7 AND 3.08) SHALL BE PRoVIDED FoR ALL ST9RM DRAIN AND 6ULVERT INLSTS
FOLLOWING CONSTRUCTION OF THE SAME.

16. TEMPORARY LINERS, SUCH AS POLYETHYLENE SHEilS, SHALL BE PROVIDED FOR ALL PAVED DITCHES UNTIL THE
PERMANENT CONCRETE LINER IS INSTALLED.

17. PAVED DITCHES SHALL BE REQUIRED WHEREVER ACCELERATED EROSION IS EVIDENT. PARTICULAR ATTENTION SHALL BE
PAID TO THOSE AREAS WHERE GRADES EXCEED 3 PERCENT.

18. TEMPORARY EROSION CONTROL MEASURES SUCH AS SILT FENCE ARE NOT TO BE REMOVED UNTIL ALL DISTURBED
AREAS ARE STABILIZED. TRAPPED SEDIMENT SHALL BE SPREAD, SEEDED AND MULCHED. AFTER THE PROJECT AND
STABILIZATION IS COMPLETE, ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE REMOVED WITHIN 30 DAYS.

19. No SEDIMENT TRAP oR SEDIMENT BASIN SHALL BE REMoVED UNT|L A) AT LTAST 75 PERCENT oF THE LoTS wtrHtN
THE DRAINAGE AREA TO THE TRAP OR BASIN HAVE BEEN SOLD TO A THIRD PARry (UNRELATED TO THE DEVELOPER) FoR
THE CONSTRUCTION OF HOMES AND/OR B) 60 PERCENT OF THE SINGLE FAMILY LOTS WITHIN THE DRAINAGE AREA TO THE
TRAP OR BASIN HAVE BEEN COMPLTTED AND THE SOIL STABILIZED. A BULK SALE OF THE LOTS TO ANOTHER BUILDER
DOES NOT SATISry THIS PROVISION. SEDIMENT TRAPS AND SEDIMENT BASINS SHALL NOT BE REMOVED WITHOUT THE
EXPRESS AUTHORIZATION OF THE JAMES CITY COUNTY ENVIRONMENTAL DIVISION.

20. RECORD DRAWINGS (AS-BUILTS) AND CONSTRUCTION CERTIFICATIONS ARE BoTH REQUIRED FoR NEWLY CoNSTRUCTED
0R MODIFIED STORMWATER MANAGEMENT/BMP FAclLlTlES. cERTtFtcATtoN ACTIVITTES SHALL BE ADEqUATELy cooRDtNATED
AND PERFORMED BEFORE, DURING AND FOLLOWING CONSTRUCTION IN ACCORDANCE WITH THE CURRENT VERSION OF THE
JAMES clTY coUNTY ENVIRONMENTAL DlvlsloN, STORMWATER MANAGEMENT/BMP FActLtTtES, RECoRD DRAWTNGS AND
CONSTRUCTION CERTIFICATION. STANDARD FORMS & INSTRUCTIONS.

21. DESIGN AND CONSTRUCTION OF PRIVATE_ryPE SITE DRAINAGE SYSTEMS OUTSIDE VDOT RIGHTS-OF-WAY SHALL BE
PERFORMED IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CIry COUNry ENVIRONMENTAL DIVISION,
STORMWATER DRAINAGE CONVEYANCE SYSTEMS (NON-BMP RELATED), GENERAL DESIGN AND CONSTRUSTI9N GUIDELINES.
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c-3
c-4
c-5
c-6
c-7
c-8
c-9
Lt-L

L-2
F-l

PARCEL ID. NUMBER:

ZONING:

il?.ry\:nP usE:

CROSa SITE ACREAGE:

SI:TE CO\ZERAGE BY BUILDINGS:

FRCJ}i.CT AREAs
.f,OTAL SITE IMPERVIOUS AREA:

-:
AREA DISTURBED:

- _FI3"Md" PA\IEL NUMBERyh#u
F].E'MA.,F:IRl\d. rcNE
BUILDING DATA:

TOIIAI. FIJOOR AREA OF CHURICI{:
PROFOSED HEXGIIT OF cHURcH:
PROFCISED, FIOORS,' IhI'CT{LRCH'
PROFOSED CHURCTI BUILDING TYPE:
NUMBER OF ffiAIS

PARKING RBQUIREMENTS:
USE CATEGORY:
PARKTNG REQURSD:
PARKING PROFOSED
HANDICAPPED SPACES REQUIRED:
I{ANDICAPPED SPACBS PROFOSBD:
TOIAL PROFOSED SITE PARKING;

O1VNER / DEVEI.OPER:
FAITI{ FELI.O\44SHTP ASSEMBLY OF GOD
/7YI TARE FOVIELL ROAD
WILLIAT!4SBURG, VA 23185

TELEPHOI{EI O5T ffi-9673

RE.SFONSIBLB I-AhID DISTURBER:

SITE DW PI-AhI

SITE DW PIAI{
GENERAL I{OTES AI{D DETAII-S
\/DOT NOTES AI{D DETAII-S
EROSIC)I{ AI{D SEDIMENT CONTROL NOTES
PL'I\dP STATION DETAII.S
PI.JMP STATIOI{ NOTES AI{D DETAII-S
I.AI{DSCAPE PIAI{
PIjINT SCHEDI]LE. NOTES AI{D DETAII.S

LIGI{TING PI-AI{

AI\ID DETAII-S

S:TA:rIS:fTCAI, DA][A t\
c)
$
g

1220rc[p.22

B-I" GENERAL BUSINESS

HOUSE OF WOR.SHIP

8.00* Ac.

4,998 SQ. FT.

32s Ac. (4|Y"OF PROPERTY)

r' O.&3 AC. (1Oo/" OF PROPERTY)

\ sso l.rc. (qo/o oF PRoPERTY )

510201 00ro B - DATED: FEB. 6, l99l

ZONE X

4,998 SQ. FT. @HA.SE, 1)

2f
ONE FIJOOR
TYTE 58
174 PHASE 1)

CATEGORY C
36 SPACES EHASE I)
52 SPACES
4 }LC. SPACE.S (1 VAI{ ACCES.SIBI,E)
4 H.c. SPACBS (4 \/AI{ ACCESSIBLE)
56 SPACES

o
E.
\)

3

SITE ENGINEER:
I-AhIDIVTARK DESIGN GROUP
4029 IRONBOIJND ROAD, SIJTTE lOO

wvA23188
TELEPHOI.IET Q57)-253-2Y75

nAX: 8sT)-?D-w49

THE RESFONSIBIJ IjhID DISTURBER Fr}R THIS PROJECT WILL
BE CFIARLES J. BOD}IAR PE. NO. 028501, OF I.AhIDIVIARK
DESIGN GROUP, UP TO THE TIME OF THE PRECONSTRUCTION
MEETING FOR ISI\ID DISTURBING PERMIT. AT TI{AT TIME
THE OIVNER }VILL REDESIGNATE TFIAT RESFONSIBILITY.

NOTBS:

A}IY D(ISTING UNUSED WELLS SH.ALL BE ABANDONED IN
ACCORDAI{CE WTITI Sff}|J]E PRIVATE WELL REGIUI-ATIONS
AhID JA}TES C TY COUNTT CODE.

ALL COMFONENTS OF THE WATER DISTRIBLTTION A}ID SAI\IIARY
SEIVER SY]STEM S}IALL BE INSTALLED AI{D TESTED IN ACCORDAI{CB
WTI}I TI{E IATEST EDITION OF THE ATTTHORITY S'TAI{DARDS AI{D
SPECIFICAI]OhIS FOR \VATE.R DISTRIBLITION AI{D SANTIARY SElilER
SY.ISTEIVIS, T}IE HRPDC REGIONAL STAI\IDARDS, AI{D TFIE
COMMONWEALT}I OF VIRGINIA \MATERWORICS AhID SAhIITARY SEWERAGE
REC}UI-ATIONS. TT{E CO]YTRAC-TOR SI{ALL USE ONLY NE\M MATERIAf-S,
PARTS, AI{D PRODUCTS ON ALL PROJECTS. ALL T\4ATERIALS STIALL BE
STORED SO A*S TO A,SSURE THE PRESERVATION OF THEIR QUALITY
AhID FITNESS FOR THE WORIC A COPY OF T}IE JCSA STAI{DARD.S
AI{D REGIOI{AL STAhIDARDS MUST BE KEPT ON-SITE BY THE
CONTRAC'TOR DURING FULL TIME OF INSTAIIING, TBSTING, AI\ID
COi.IVEIING FhCILITIES TO THE JCSA

Drowino Number ;1' l,- 4:L-lt
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FAITH FELTOWSHIP ASSAMBTY OF GOD

SCHOOL HOUSE PATI{

JULY 26,2042
REVISEI): OCTOBER 7, 2002

LMIIG FILE NO. 1990220-000.05

EROSION AND SEDIMENT CONTROL NARRATIVE
JAMES CITY COUNTY AROSION AND SEDIMANT CONTROL ANI)
STORMWATER MAI\IAGEMENT CHECKLIST
DRAINAGE CALCULATIONS

o NARRATIVE
o PRE-DEVELOPED TIME OF CONCANTRATION
o ENTRANCE CULVERTRUNOFF'CALCULATION
o CULVtrRT N-I RUNOFF CALCULATION
o CULVERT N-2A RUNOff CALCULATION
o STRUCTURtr N-2 RUNOFF CALCULATION
o BMP POINTS CALCULATION
o WATER QUALITY VOLUME CALCULATION
o CIIANNEL PROTECTION VOLUME CALCTILATION
o IIYDRAUIIC GRAIIETINE AND CULVERT CALCULATIONS
o CRITICAL STORM DURATION AND MA)ilMUM STORAGE

VOLUME CALCULATION
DOWNSTREAM REACH ANALYSN
DRAINAGN DIACRAM FOR BMP
SUMMARY OF ROUTING ANALYSES
I-YEAR STORM BASIN ROUTING AHALYSIS
2-JEAR STORM BASIN ROUTING ASIALYSIS
IO.YNAR STORM BASIN ROUTING ANALYSH
TOO.YEAR STORM BASIN ROUTINC ANALYSIS
GEOTECHNICAL RBPORT AND ADDENDUM ,pff

Lnruntr'lrm

Engineers r Planners r Surveyors + Landscape Architects . Environmental Consuftants
402glronboundRoad,Suite l0O MlliamsburgVA 23188 (7571257.2975 FAX '757't229{o49 lmdg@landmarkdgwb.com

$Tu**ui,4;
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FAITH FELLOWSHIP ASSEMBLY OF GOD

SCHOOL HOUSE PATH

JULY 26,2002
REVISED: OCTOBER 7. 2002

LMDG FILE NO. 1990220-000.05

SUPPORTING ENGINEERING DOCUMENTS
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FAITH FELLOWSHIP ASSEMBLY OF GOD
JAMES CITY COUNTY. VIRGINIA

EROSION AND SEDIMENT CONTROL PLAN NARRA'TIVE
JULY 29,2002

PROJECT DESCRIPTION

Faith Fellowship Assembly of God is a propos ed 17 4-seat house of worship. The site is located
approximately 700linear feet south on School House Lane from its intersection with
Rochambeau. The total site area is 8.00 acres. The site development plan depicts all elements
of proposed roadways, site grading, utility installation and drainage facilities. The site is zoned
B-1.

EXISTING SITE CONDITIONS

The project limits consist of a cultivated field with the area of the BMP being wooded with
light understory. The landform in the general area is a rolling terrain with slopes varying from
relatively flat to slopes of approximately 25 o/oto 50 o/o alongthe existing lake to the rear of the
site. Elevations within the overall project site generally range from elevation 64 at the existing
lake to elevation 92. Drainage from the project is directed to a proposed infilhation basin at the
rear of the property. This infilhation basin will drain to the existing lake and ultimately under
Rochambeau.

SOILS

The predominant soil types which will be disturbed during construction of Faith Fellowship
Assembly of God are Craven-Uchee complex, Emporia complex, Kempsville-Emporia fine
sandy loam, and Suffolk fine sandy loam, as depicted on soil mapping contained in the USDA -
Soil Conservation Service. Soil Survey of James City and York Counties and the Citv of
Williamsburg. Vireinia.

Craven-Uchee complex consists of moderately well drained Craven soils and well-drained
Uchee soils. Areas of this complex af,e on side slopes and narrow ridge tops. Typically, the
surface layer of the Craven soils is dark grayish brown fine sandy loam about 4 inches thick.
The subsurface layer is pale olive fine sandy loam 5 inches thick. The subsoil extends to a
depth of 42 inches. It is yellowish brown clay in the upper part and yellowish brown sandy clay
loam mottled with gray in the middle and lower parts. The substratum is brownish yellow fine
sandy loam mottled with gray inthe upper part and gray loamy fine sand with yellow mottles in
the lower part, and extends to a depth of at least 72 inches. Typically, the surface layer of the
Uchee soils is dark grayish brown loamy fine sand about 5 inches thick. The subsurface layer is
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light yellowish brown and verypale brown loamy fine sand 19 inches thick. The subsoil
extends to a depth of 56 inches. It is strong brown sandy clay loam and clay mottled with gray
and red from 36 to 56 inches. The subshatum from 56 to at least 65 inches is variegated red,
brown, and gray stratified sandy loam and sandy clay loam. kr the Craven soils, permeability is
slow: and in the Uchee soils, it is moderate in the upper part of the subsoil and moderately slow
in the lower part. The available water capacity is moderate for the Craven soils and low or
moderate for the Uchee soils. Surface runoff is rapid. The erosion hazafi,is severe. The
subsoil of both soils has moderate shrink-swell potential. During winter and early spring a
seasonal high water table is at a depth of 2 to 3 feet in the Craven soil and 3 % feetto 5 feet in
the Uchee soil. This soil is in capability subclass IVe. These soils are in hydrologic soil group
C and A.

Emporia complex appears on side slopes along drainageways. T1pically, the surface layer of
this soil is dark graysh brown fine sandy loam about 4 inches thick. The subsoil extends to a
depth of 45-50 inches and is yellowish brown loam with mostly strong brown mottles in the
upper parts; yellowish brown, firm sandy clay loam with strong brown and gray mottles in the
middle part; and mottled gray and brown, firm sandy clay loam in the lower part. The
substratum is variegated gray, brown, and red, firm sandy clay loam to a depth of at least 75
inches. Ilr this Emporia soil, permeability is moderate in the upper part of the subsoil and
moderately slow to slow in the lower part. The available water capacity is moderate. Surface
runoff is medium. The erosion hazardis moderate. The subsoil has moderate shrink-swell
potential. A perched high water table is at a depth of 3 to 4 % feet in winter and spring. This
soil is in capability subclass Vtre. The hydrologic soil group for this soil is C.

Kempsville-Emporia fine sandy loam consists of deep, gently sloping, well drained soils that
are so intermingled that it is not practical to separate them at the scale used in mapping. Areas
of this complex are on medium to broad upland ridges and side slopes. Typically, the surface
layer of this Kempsville soil is dark grayrsh brown fine sandy loam about 4 inches thick. The
subsurface layer is light yellowish brown fine sandy loam 10 inches thick. The subsoil extends
to a depth of 55 inches. It is yellowish brown and strong brown fine sandy loam and sandy clay
loam to a depth of 32 inches. Below this, the subsoil is mottled fine sandy loam that is
somewhat firm and compact over yellowish brown sandy clay loam. The substratum is
yellowish brown fine sandy loam to a depth of at least 68 inches. Typically, the Emporia soil is
as described above. The permeability of the Kempsville soil is moderate. In the Emporia soil,
permeability is moderate in the upper part of the subsoil and moderately slow to slow in the
lower part. Surface runoff is medium. The erosion hazardis moderate. The surface layer is
friable and is easily tilled throughout a wide range of moisture conditions. The subsoil of the
Kempsville soil has low shrink-swell potential, and the Emporia soil has a moderate shrink-
swell potential. Both soils are low in organic matter content and natural fertility. Both soils are
very strongly acid or strongly acid, both reaction in the surface layer varies because of local
liming practices. The Emporia soil has a perched high water table at a depth of 3 to 4-l/2 feet
in winter and spring. The soils in this complex are in capability subclass IIe. The hydrology
soil group for this soil is B and C.
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I Suffolk fine sandy loam is deep, gently sloping and well drained. It is long, narrow areas onr broad uplands and on side slopes next to drainageways. Typically, the surface layer of this soil

r is very dark, graysh brown fine sandy loam about 4 inches thick. The subsurface layer is

I yellowish brown fine sandy loam 10 inches thick. The subsoil is strong brown fine sandy loam
and sandy clay loam 26 inches thick. The substratum is brown loamy fine sand to a depth of at

I least 64 inches. The permeability of this Suffolk soil is moderate, and available water capacity

I is moderate. The erosion hazad is moderate. The surface layer is friable and easily tilled
throughoula wide range of moisture conditions. The subsoil has a low shrink-swell potential.

I The soil is low in organic matter content and natural fertility. It commonly ranges from
I extremely acid through strongly acid in the surface layer and upper part of the subsoil, but

reaction in the surface layer varies because of local liming practices. The lower part of the

I subsoil and the substratum range from extremely acid to medium acid. The soil is in capability
t subclass tre. The hydrology soil group for this soil is B.

T CRITICAL ERoSIoN AREAS

The soils identified on the site suggest a slight to moderate erosion hazard. The areas with

I greater than 25olo slopes are the side slopes if m. existing lake and the side slopes of the newr infiltration basin. As no work will be done adjacent to the existing lake, and the new
infiltration basin willbe regraded as part of this plar; no critical erosion areas are pertinent to

il this site. 
I -- ---- r'----z

f

il EROSION AND SEDIMENT CONTROL MEASURES

L All vegetative and structural erosion and sediment control practices will be constructed and

il maintained according to minimum standards and specifications of the Vireinia Erosion and
Sediment Conhol Handbook. 1992, and in accordance with James City County Standards.

I D"t"tltd plt"t 
"f "t*t"" "ontrol 

for each phase will be prepared which will include all

I elements of location of all control practices.

I STRUCTURAL PRACTICE:

I The following control practices are anticipated for this project.
I

1. TEMPORARY CONSTRUCTTON ENTRANCE (3.02)
h

t
I

Temporary construction entrance shall be installed where shown on the plans.

I 2. coNSTRUCrroN RoAp srABrLzArroN (3.03)

- Proposed roadway areas shall receive the base course ofgravel as soon as practical
I following grading and subbase preparation.following grading
-

il
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IIl,Iir 3. SILT FENCE (3.05)

t Silt fence shall be installed where shown on the plans.
l-

r 4. STORM DRArN rNLET PROTECTTON (3.07)

I
Storm drain inlet protection will be installed for all drainage inlet structures.

t-lrIItr 5. TEMPORARY pTVERSION prKE (3.09)

Diversion dikes shall be installed where shown on the plans.f

II

6. TEMPORARY FILL DIVERSION (3.10)
L|-
I Temporary fill diversions shall be constructed at the top of all fill areas at the end of
E each workday as needed.

il 7. OUTLET PROTECTION (3.18)

il Outlet protection shall be placed at all drainage outfalls.
I

h 8. TREE PROTECTTON (3.38)

!Ir Tree protection fencing or other suitable devices shall be placed along the "limits of
cleanng" to protect desirable trees from mechanical and other injury during landclearing" to protect desirable trees from mechanical and otclearing" to proter
disturbing and construction activity.il

I VEGETATME PRACTICES:

tr 1. TOPSOIL STOCKPILE
II
II

Topsoil shall be stripped from areas to be graded and stockpiled for later use. Stockpile

n locations shall be determined at pre-construction meeting.
!-

r
2. TEMPORARY SEEDTNG (3.31)

All distributed areas on-site will be seeded with fast-germinating, temporary vegetationr
rmmediately fbllowing grading or where exposed soil surfaces will not be brought toimmediately following grading or where exposed soil surf
final grade for a period of time exceeding 30 days. Selection of the appropriate seed
mixture as recommended bythe Vireinia Erosion and Sediment Conhol Handbook.
1992 wlll depend on the time of year it is to be applied.

{I

il4
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CONSTRUCTION SEQUENCE

l. Establish tree protection and clearing limits flagging.

2. Cleu sufficient area for placement of construction enkances. The construction enhances
shall be in place immediately (no longer than24 hours) following clearing activities.

3. clear sufficient areas to allow the grading of the stormwater facility.

 .Place perimeter silt fence and construction of perimeter diversion dikes.

5. Proceed with site clearing and grubbing operation and cofilmence rough grading.

6' Installation of the storm drainage system shall commence as soon as practical during or
following grading activities for a particular area. Preparation of the roadway subgrade and
installation of sewer and water utilities may commenoe at this time. Storm drain inlet
protection shall be required as soon as inlet structures are in place.

7. commence installation of curbing and roadway base courses.

8. Temporary or permanent soil stabilization shall be required for all denuded lot areas.

9. During all phases of construction, the contractor shall perform daily inspection of all
receiving drainage outfalls and basin outfalls for sediment transport from Grace Covenant
Presblerian Church construction. Accumulated sediment build up is to be removed and
disposed of on-site after each storm event. The contractor shall be responsible for any
additional sediment controls and removal of sediment caused by Grace Covenant Presbyterian
Church construction. The off-site bmp facility is not to be used for sediment control and
additional controls/ clearing may be needed.

PERMANENT STABILIZATION

A11 areas disturbed by grading will be stabilized with permanent seeding immediately following
finish grading. Seeding will be done according to Std. and Spec. 3.32 olth. Virsinia erosion
and Sediment Control Handbook. 1992. Permanently seeded areas shall be protected durint
establishment with shaw mulch.

MAINTENANCE

Maintenance of temporary erosion and sediment control devices is the responsibility of the
developer. In general, all erosion and sediment control measures shall be checked weekly and

I
t
t
t
I
I
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I after each significant rainfall. Silt fencing shall be inspected immediately after each rainfall and- at least daily during prolonged rainfall for undermining or repair. All seeded areas shall be

checked to insure a good stand of grass is maintained. Seeded areas deficient shall be reseeded

I as necessary.
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James City County, Virginia
. Environmental Division

Erosion and Sediment Control and
Stormwater Management Design PIan Checklists

Table of Contents

Co4te,nts
Erosion and Sediment Control Plan
L General
tr. Site Plan

Paee

I
1

3
4

ru.
rv.

Narrative
Calculations

Stormwater Manirgement Design Plan
L General
tr. Stormwater Conveyance Systems
ru. StormwaterManagement/BMPFacilities

)

8

L4

t4
ry.
V.

Outlet hoteotions
Additional Comments and Information

GENERAL INFORN4ATION
ProjectName: fo;h., "(rllrt"L;p A+s..,.L\^ o( Goo
Owner / Applicanfi 54*L ,

Plan heparer:
Project Location:
Tax Map /Paroel:

6-L-^l ilo,:+<- L-^4
| 2Vorooo22-

County PlanNo. (if known):
CountyBMPType: f^ FiH" (c -
Other information submitted in addition to this checklist (Check all that apply):

q Design or Construction Drawings (Plans, Profiles, Details, eto).
g Erosion & Sediment Contol Plan (Plans, Details, etc,).

O Erosion & Sediment Contol Plan Design Report.

F Stormwater Management Design Plan @lans, Profiles, Details, etc.).

O Stonnwater Management Design Report.

Issae Date
March 1,2001

Wr',m#-h M ''%

O Other, List:
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JAMES CITY COUNTY, WRGINU
E NWROIVMENTAL DIVIS I ON

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST

L GENERAL:

Yes No N/A
( A n FAMILUNTywith current versions of Chapter 8, Erosion and Sedimentation Confrol

and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James,City
County, Virginia and the Virginia Erosion and Sediment Cpntol llandbook (VESCID.

p 0 0 LAND DISTTIMING PERMITAND SnTATIONAGREEMENTwithsurefy arerequired
for the project.

A F J VARIANCEif necessary, requested in writing, for the plan approving authority to waive
ormodi$ any of the minimum siandards and specifications of theYESCH deemed
inappropriate based on site conditions specific to this rwiew case only. Variances which
are approved shall be properly documented in the plan and become part of the approved
erosion and sediment contol plan for the site.

III. SITE PLtIN:

Yes No N/A
F tt A WCIMW.MAP locating the site in relation to the surrounding area. Include any major

landmarla which might assist in physically locating the site.

INDICATE NORTI{ direction in relation to the site.

UWTS OF CLEARING AND GMDING for the site including that required for
implementation of erosion and sediment conhols, stockpile areas and utilities.

DISTURBED AREA ESnMAIESin acres orsquare feet for the project.

EXISTING TOPOGMPHYoT contours forthe site atno more than 5 foot contour
interval.

pr3
Foo

fl O CI FINAL TOPOGRAPHY, contours or proposed site grading in aocordance with the design
plan which indioates changes to existing topography and drainage patterns at no more
than 2 foot contour interval (or 1 foot contows where required).

F O O EXISUNG AND PROPOSED SPOT ELEYAl/Ol/,Sto supplement existing and propose'd
contours, topography or site grading information. Spot elevations mayreplace final contours
in some instances, especially if terrain is in a low lying area or relatively flat.

W 0 O EXISTING L9c4TATloNincludingexistingtee lines, grassed or unique vegetationareas.

Page I of 14
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Yes No NiAgoa

Voo

@oo

qo0.

Fo0

FOrJ

Forl

Eoo

F00

ooF

EKSTING SITE FEATURES including roads, buildings, homes, utilities, steams, fences,
structures and other important surface featurbs of the site.

SOILS MAP with soil symbols, boundaries and legend in accordance with the ounent Soil
survey of James city and York counties and the city of williamsbwg virginia.

ENWRONMEI{TAL INVENTORIin accordance with Section 23-10(2)of the Chesapeake
Bay Preservation Ordinance of James City County. Inventory generally includes: tidal
shores and wetlands, non-tidal wetlands, resource protecfion are4 hydric soils and slopes
steeper than 25 percent. For wetlands, provide a copy of issued pe,rmits or satisfaotory
evidence that appropriate permits are being pursued for the e,ntire project.

100-YEAR FLOODPIaIIN LIMITS or any special flood hazard areas or flood zones based
on appropriate Federal Managanent Agency Flood Insurance Rate Maps (FIRM5) or Flood
Hazard Boundary Maps (FHBMs) of James City County, Virginia.

DMINAGE AREAS for offsite and onsite areas, existing or proposed as applicable. Inolude
drainage divides and directional labels for all subareas at points ofinterest and size (in
acres), weighted runoff coefficient or curve number and times of conceirtration for each
subarea.

CRITICAL EROSION AREA.I which require special consideration or unique erosion and
sediment contol measures. Refer to the vESCH, chapter 6 for criteria,

DE\ELOPMENTPfuINfoT the site showing all improvemsnts such as buildings, stnrctures,
Parking areas, access roadways, above and below ground utilities, stormwatermanageme,lrt
and drainage facilities, frails or sidewallis, proposed vegetation and landscaping, anienities,
etc.

LOCAnONOFPMCnCESproposedforerosion and sediment control, tee proteotion and
temporary stormwater management due to land distmbance aotivities at the site. Use
standard abbreviations, labels and symbols consistelrt for plan views based on minimum,
standards and specifications in Chapter 3 of the \IESCH.

TEMPOMRYSTOCKPILE AREAS orstagingand equipment storage areas as required for
onsite or offsite consfiruction activities or indicate that none are antioipated for this project.

OFFSITE LAND DISTURBING ARlAtsinoluding borrow sites, waste areas, utility
extensions, etc. and required erosion and sediment contols. If none are anticipated for tfue
project then indicate on the plans by general or erosion and sedime,lrt contol notes.

DETAILS or alternately, appropriate reference to current minimum standards and
speci{ications of the VESCH for each measure proposed for the project Non-modified,
standard duplicated details (silt fence, diversio4 dikes, etc.) may be refere,nced to the curre,nt
version of the VESCH. Specific dimensional or modified standards (basins, taps, outlet
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may
beusedformultiplesitemeasures such as sedimenttaps,basins, channels, slopedrains, eto.
Any rnodification to standard details should be clearly defined, explained and illustated.

F00
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Yes No N/A
P O A MAINTENANCE PLI)N oraltemately, appropriate reference to current minirnum standards

and specifications of the VESCH, outlining the inspection frequency and mainte,lrance
requirements for all erosion and sediment contol measures proposed for the project.

O O F TRXNCH DEWATERING methods and erosion and sediment contols, if anticipated for the
proJect.

F 0 O CONSTRUCTIONSEQWNCEoutIiningthe anticipated sequence forinstallation of erosion
and sediment contols and site, grading and utility work to be performed for the project by
the site contactor.

CI 0 K PHASING PLAN if required for larger project sites that are to be developed in stages or
phases.

F O O STANDARD CluNTYNZlEJarerequiredtobeplaced on the erosion and sediment conhol
plan. Refer to the standard James City County Erosion and Sediment Contol Notes dated
May 5, 1999.

F 0 Cl PROFESSIONALSEALAND SIGNATtIRErequired on final and complete approvedplans,
drawings, technical reports and specifications.

III. NARRATIVE:

Yes No N/A
q O O PROJECT DESCNPTIONbnefly describing the nature and purpose of the land disturbing

activity and the a$eage to be disturbed.

W 8 0 EXISTING SITE CONDITIONS description of existing topography, land use, cover and
drainage pattems at the site.

P O 0 ADJAc&NTA&EAdescriptionsofneighboringonsite or offsite areas such as shearns, lakes,
properly, roads, etc. and potential impacts duq to concentzted flow orrunofffrom the land
disturbing activity.

f,oo

+o o

OFFSWDISTURBEDLREAdescriptionsofproposedbonow sites, waste or surplus areas,
utility extensions and erosion and sediment contols tobe implemented.

SOLS DESCMPTION briefly summarizing site, disturbed area and drainage basin soils
including name, unit, hydrologic soil goup (IISG) classificatioq surface runoffpotential,
erodibility, permeability, depth texture, strucfire, erosion ha"ards, shrink-swellpoterrtial,
limitations for use and anticipated depths to bedrock and the seasonal water table, as

applicable.

CNTICAL AREAS on the site which many have potentially serious erosion and sedimeirt
contol problems and special oonsiderations required (ie. steep slopes, hydric soils, channels,
springs, sinkholes, water supply reservoirs, gtoundwater recharge areas, etc.)

F,tr J
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Yes No N/A
ff J O PROPOSED EROSION & SEDIMENT CONTROL MEASUruES inclusive to the specific

erosion and sediment control plan as proposed for the land dishrbing activity. Measures
should be consistent with those proposed on the site drawings. Address general use,
installation, limitations, sequencing and maintenance requirements for each control measure.

tF 0 J STABILUfuIUON MEASURES required for the site, either temporary or permanent, and' dudng and following construotion including temporary and permanent seeding and
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or
special stabilization techniques to be utilized at the site.

6 o J sTokMWATER MANAGEMENT CONSIDEMTIONS forthe site, either of temporary or
permanent nature, and stategies, sequences and measures required for contol. May
reference the stormwater management plan for the site, if prepared for permanent
stormwater management facilities and contol of drainage once the site is stabilized.

fV. CALCaItffIONS:

Yes NoN/A
P B O CALCUL/ITTONSAND COMPWATTONS associated with hydrolory, hydraulics and design

of proposed temporary and permanent erosion and sediment contol measures including:
sediment taps and basins, diversions, stormwater conveyance channels, culverts, slope
drains, outlet protections, etc. Computations are not required on the conshrrction plan and
may be attached in a supplemental erosion and sedirnent control plan design report, if
presented in a clear and organized format.

o 0 F TEMPORARY SEDIMENT BASIN DESIGN DATA SF/EEI submitted for each basin along
with schematic or sketch cross-section showing applicable design and construotion data,
storage volumes (wet-dry), dimensions and elevations. Peak design runoffto be based on
the2- or25-year design storm eventbased onmaximum disturbedsite conditions (existing,
interim or proposed conditions) in accordance with Minimum Standard 3. 14 of the VESCIL

Page 4 of 14
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YesNo N/A
'8OO

IAMES CITY COUNTY, WRGINU
ENWRONMENTAL DIVISION

STORMWATER MANAGEMENT DESIGN PI,AN CHECKLIST

GENERAL:

FAMILARITywith current versions of the James City County Guidelines for Design and
Constuction of Stormwater Management BMPs manual; Chapter 8, Erosion and.
Sediment Contol and Chapter 23, Chesapeake Bay heservation ordinarices of the Code
of James Cify County, Virginia; the Virginia Erosion and Sediment Contol Handbook
(VESCI{); and the Virginia Stormwater Management Handbook CVSMID.

WAIIIER OR EXCEPTION if necessary, requested in writing, for the plan approving
authority to waive or except the requirements of Chapter 23, Chesapeake Bay
Preservation ordinance in accordance with procedrne established in Sections 23-14
through 23-17 of the ordinance. Applies to this review case only.

I/ARANCE REQUESTif necessary, requested in writing for the plan approving authority
to waive or modi$ any of the minimum standards and specifications of the VESCH
deemed inappropriate based on site conditions specific to this review case only.
Variances which are approved shall be properly documented in the plan and become part
of the approved erosion and sediment control plan for the site.

PROFESSIONAL SEAL AND SIGNAtWRErequired on final and complete approved
stormwater management plans, drawings, technical reports and specifications.

WOfuKSHEET FOR BMP POINT SYSTEM to ensure the stormwater manageme,nt plan
for the project attains at least t0 BMP points (New Development) or haditional pollutant
load reduction computations per the Chesapeake Bay Local Assistance Manual
(Redevelopment Only).

PROPOSED CONSERVATION EASEMENT AREAS for any nahral open space points
claimed in the BMP worlcsheet.

INSPECUON IAINTENANCE AGREEMENTis required to be prepared and executed

with the Couuty for tho project.

FEMA FIRM PANEL reference with designated special flood hazard areas or zone
designations associated with the site, as applioable,

DMINAGE AREA MAP ata maximum scale of l"=200' scale showing drainage area

boundaries for pre- and postdevelopment conditions and associated time of concentation
flow paths. Labels to include drainage area size, runoff coefficient or ourve rurmber and

time of concentation for each subarea shown on the map.

od:ls

oF0

FDCI

Rotr

Dod

Foo

For

" ABO
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Yes No N/A
FJO

FOJ

ooF

ooF

Foct

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia with'approximate 

locations of.the project site, BMps and applicable drainage basins.

|T)RMWATERMANAGEMENT NARMTIVEin a brief and simple format which
describes the project; location; site and drainage basin soil oharaoteristics; receiving
water or drainage facilrty; existing site and drainage basin conditions (topography, iand
use, covet, slopes, etc.); proposed site developmart; proposed stormwater management
and drainage plan including county Blvtp type selected; summary of hydrologyind
hydraulics; maintenance program; and any special assumptions utilized for dJvelopment
of the stormwater management and drainage design plan or computations.

TEMPOMRY STORMWATER MANAGEMENT(if applicable) for control of stormwater
nmoff encountered during constnrction activities in addition to measures provided in the
erosion and sediment confrol plan or stormwater managem€nVdrainage pt"" foi the site.
Adequate protection measures or sequencing provided.

MODIFICATTON PfuW clearly defined for temporary sediment conhol stnrctures which
will be converted to permane,lrt SWI4IBMP stuctures. Includes appropriate hydrologic
and hydraulic computations, conversions, sequencing and cleanout information or deLils.
Normally related to primary contol structures associated with dry detention or wet
retention ponds. Normally not permitted for Group C or D categories zuch as
bioretention, infiltration and filtering system facilities.

STORMVATER MANAGEMENI and DRAINAGE DESI1N REPORT na bound B-t/2 x
11 inch size format Report shall generally include a title sheet, date, project
identification, owner and preparer information, table of conte,nts, narrative, summaries
and computations as required. Computations may include: backwatcr, closed conduit
headwater, hydraulic, hydraulic grade line, hydrology, inle! open channel, storm sewer,
water quality, extended detention or steam channel protection and muti-stage storrr
routing calculations, as applicable, for the pr.oject. Computation data may inolude hand
or computer generated computations, maps er schematics. All information should be
presented in a clear, easy to follow format an'd should closely match construcfion plan
information.

F tr O, PfuW WEW at 1 inch = 50 ft. scale or less (1" = 40', ln = 30t, etc.)8oa
Fo0
v00goo
F00
FooRo o

ry0 tr
d.o J

North arrolry andplan legend,
Property lines.
Adjacent property information
Existing site features and existing impervious cover areas.
Imperrious cover tabulations.
Existing drainage facilities (natural or manmade),
Existing environmentally sensitive areas (RPd wetlands, floodplain,
steep slopes, critical soils, buffers, etc.),
Existing and proposed contows (1'or 2' contour inter:nal) and spot
elevations as necessary to define high and low topography.
Existing and proposed easement locations.
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Yes No N/A
&oJ
F00

Proposed site improvements and proposed imperrious cover areas.

Proposed stormwater conveyance; drainage and management facilities
with appropriate labeled construcfion data and information,
Proposed landscaping and seeding plans (disturbed areas, pond
interior, etc.).
hoposed slope stabili zatton areas (riprap, blankets, mattings, walls,
etc.).
Delineation of permanent pools and the 1 -, 2-, l0- and 1 00-year
Design Water Surface Elevations.
Delineation of ponding, headwater, surcharge or backwater areas
which may affect adjacent existing or proposed buildings, strrrctures
or upstream adjacent properties.
Test boring locations with reference surface elevations (if known).
Risers, barrels, underdrains, overflows and outlet protections.
Emerge,ncy spillway level section and outlet channel.
Existing and proposed site utilities and protection measures.
Erosion and sediment contol measures (for site or BMP).
Maintenance or access corridors to perrnanent stormwater
managemenl BMP or drainage facilities.

Typical storm drain bedding deails orreference note.
Standard details or refere,lroe note for all proposed access structure

types (inlets, manholes, junctions, etc.),

Inlet shaping detail or applioable reference note.

Step detail or applicable reference note (if depth 4 ft. or more).

Typical open channel details with designation, looation, shape, t1pe,

bottom widtll top width,lining, slope,lengt[ side slope, and

installation depth required for.constuction. Channel design data as

necessary may also be included.
Outlet prot-ections at all pipe outfalls,

803
RnJ
Fon
R0t]

E. O T] DETANS
0tr0
f,D J

Fooga3
F0CI
F o-o
waJ
FAJ

S T O RMIVA TE R C ONVE YAN CE S YS TEMS :
Yes No N/A
8 a o PLANWEWS

& O O Storm drain lengths, sizes, !pes, classes and slopes for all segrnents.

Ro a
Label directly on plan or use struoture/pipe schedule.
Access stnrcture (inlets, manholes, junctions, etc.) rim elevations,
inverts, type and required grate or top unit and lengllu labeled.
All structue numbers labeled.
Adequate horizontal clearance from other site utilities or stnrctures.

odo

Ro CI

Ro o
PROFILES generally are not required but are encouraged to expedite review. If
notprovided, 

"ns*. 
all pipe segments'have adequate minimum cover, do not

exceed maximum depths of cover for the type/class of pipe specified and do not
conflict witl other site utilities or excavation areas.

gfrag0r,
Fo0

FrJ0
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Yes No N/A
8lorJI

I

STORMTI.ATER C ONYEYANCE SYSTEM COMPWANONS
& 3 D storm sewer Design computations based on l0-year design event.
8l o o Hydraulic Grade Line computations based on l0-year design event.J 6 J Inlet computafions based on current vDor procedure for spread,

ponding depth and grate size required.
&f,

Fo
J culvert Headwater computations. Design based on l0-year design

storm event and check only for I OO-year storrr event.
o open channel computations based on2-year design event for velocity

and l0-year design event for capacity.
O Standard ouflet protection or special energy dissipatord.
o Pipe thickness design computations, as required for selected plpe

type (ive load" minimum cover, maximum height of cover, etc).
o Adequate channel computations for receiving channels (based on

field measured channel section data).

aCI
D8l

po

8,o
6ooF

I
I
I
I
I
I
I
I
I
I
I
I
I

STORMWATER MANAGEMENT / BMP FACILTTIES:

Yes No N/A
A O O IIYDROLOGf - An SCS based methodology is required for the design of

stofinwat€r management/BMP facilities with watersheds exceeding 20 actes.
Under 20 acres, other generally accepted methodologies suoh as the modified
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter
5 of the VSMH.

F J O Runoff Curve Number or Coefficient determinations: predeveloped
and ultimate development land use scenarios.

E O O Time of concentration: predeveloped and ultimate development
indicating overland, shallow concentate4 and channel flow
components (200 ft. maximum tength for overland flow).

F, O 3 Hydrograph ge,neration (tabular or graphical): pre- and
. postdevelopment conditions for the l-, 2-, 10-, and 100-year design

storm events.

P J O FACILITY CONFIGUMTION and MINIMTJM SEPAMII)NS
d O 0 Screening and layout consistent with Section 24-98(d) of the Chapter

24 Zomng ordinance (landscaping, soreening, visibility, etc.).
Ct Basic considerafions.for safety and unauthorized entry.
D Proper length to width ratio (Tlryically 2H:lV).
J Facilities with deep pools (4 feet or more in depth) provided with two

benches. Fifteen (15) ft. safety be,nch outward from normal pool at
maximum 6 percent slope and aquatic benoh inward from normal
shoreline belownormal pool. Narrower widths may be considered on
a case-by-case basis.

O Pond buffer minimum 25 feetoutward from maximum design WSEL.
Additional setbaclcs may be required to permane,lrt stnrctures.

O No tees, shrubs or woody plants within 15 feet of embanlane,lrt toe or
25 feet from principal spillway strrcture.

Fo
F0
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Yes No N/A
Eotr

'Ko o

Foo

Yes No N/A

F O O Infilfration and filtering system facilities generally located at least 100
feet horizontally from any water supply well; 100 feet from any
downslope building; and25 feet from any upslope buildings, unless
site specific investigation allows for reduced separation.

TIYDMWIC COMPWANONS
ts O J Elevation- or Stage- Storage curve and/or tabular data.
El O 0 Weir / Orifice Conhol - Extended Detention.
E o o weir / orifice contol - riser l-year contol for channel protection.
F o J weir / orifice contuol - riser 2-year control for quantity (if required).
W n O Weir / Orifice Contol - riser lO-year control for quantity 1if reiuirei;.0 A O Inlet/ Outlet (banel) control - (All Storms).
E O O Check forbarrel contol prior to riser orifice flow to prevent slug flow-

water hammer conditions.
O Emergency spillway capacity and depth of flow.
o Elevation - Discharge (outlet Rating) curve and/or table. hovide all

supporting calculations and/or design assumptions.
CI Adequate channel computations forreceiving charmel. May be waived

if facility is designed based on current steam channel protection
criteria.

POND or fuESERVOIR ROWING

R o tr storage-Indicatjon Routing of postdeveloped inflowhydrographs for
the 1-, 2-, rD-,and 100-year design storms. Preference is forstucture
to discharge.up to the lO-year storm through the principar spillway and
pass the 100-year storm with a minimum 1 foot of freeboard tluough a
combination principal and emergency spillways. If no emergency
spillway is provided, riser must be large enough to pass the design high
water flow and tash without overtopping the facility, have 3 square feet
or'rnore of cross-sectional area, contain a hood type inlet and have a
minimum freeboard of 2 feet. Token spillways with minimum g ft.
width are also recommended at or above the design 100-year storm
elevation.

n ( n Downstream hydrographs at established study points, if conditions
wanant (ie. facility discharge combined with unconholled bypass).

MIS CELIaWE O US COMPWAUO NS

F o o water quality volume for permanent pool based on selected BMp
teahnentvolume (WQv).

& tl O Water quality volume for extended detention based on selected'BMP
teafinent volume ffav) with drawdown computations.

F o D Drawdown computations for the l-year, 24 how detention for steam
channel protection criteria.

F O O Pond drain computations (within 24hours).
o o & Anti.':seep collar design (concrete preferred) ormatch material tyrye.
fr o F Filter diaphragm design (or alternative method of contolling seepage).
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0 D&

o0&

Riser / base stucture flotafion analyses. FS = 1.25 rninimum.
Downsheam danger reach study and/or emergency action plan (if
conditions warrant).
Upsteam backwater analyses onto offsite adjacent property
(if conditions warrant).
100 year floodplain impacts (if conditions warrant).

Yes No N/A
F O J GEOTECHNICALREQUIREMENTS' p A O Geotechnical Report with recommendations specific to BMP facility

type selected. Report prepared by a registered professional e,lrgineer.
Requires submission, review and approval prior to issuance of Land
Disturbance Permit.

F A 0 kritial FeasibilityTesting requirements satisfied as per Appendix E of
the James City Counfy Guidelines for Design and Constnrction of
StormwaterManagement BMPs manual. (krfiltatiorl Bioreteirtion and

'doo
Filtering System BMP types only).
Concept Desigrr Testing requirements satisfied as per Appendix E of the
James City County Guidelines for Design and Constnrction of
Stormwater Management BMPs manual. (Infi ltafion, Bioretention and
Filtering System BMP types onlr.

F O tr Minimum Bogng locations: borrow area, pool area, principal control
stucture, top'of facility near one abutnent and emergency spillway if
provided.

ry 0 O Boring logs with Unified Soil Classification (ASTM D2487), soils
descriptions and depths to bedrock and the seasonal water table
indicated.

A P O Standard County Record Drawing/Construction Certification note
provided on plan. Note: It is understood that preparation of record
drawings and c ons tructlon c ertif,cati ons as r equiredfor proj ect facilities
may not necessarily be performed by the plan preparer. These

eomponents may be perfriryed by others.

F O O PRINCIPAL SPNLWAY PROFILE AND ASSOCATED DETAILS

E O O EXISTING GRoUND AND PROPOSED GMDE

F f, O Embankment or excavation side slopes labeled (3H:lV
maximum).

fi O O Minimum top width labeled (per VESCH or VSMH
requirements).

X O O Removal of unsuitable material under proposed faoility
(per Geotechnical Report requirements).

Page 10 of 14
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Yes No N/A

E o S IzRETRENCH
6 O O Material (perplan or Geotechnical Report).
S J J Bottom width (4'minimum or greater as dictated by

Geotechnical Report recommendations).

F O D Side slopes (l:l maximum steepness)

E O 0 Depth (4'minimum or greater as dictated by Geotechnical
Report). 

:

N 0 J PRINCIPAL CONTROL STRUCTURE. n/,S'ErR OR SIMILAR
STRUCTVRE @ErArLS REQWRED FOR ALL mEMS)
E O O Durable, watertight, resistant material (concrete preferreO.
F o o Riser diameter is at least 1.25 times larger than banef

diameter.
0 A1l pertinent dimensions and elevations shown.
A Contol orifice orweirdimensions and elenatidns shown.
& Trash rack - removable - for eachrelease.
J Anti-vortex device, baf{le orplate.
0 Riser base structure with dimensions and embedment

speoifications (concrete preferred).
CI Interior access (steps, ladders, etc.) for maintenance for

structures over 4 feet in height. Excessively high risers
may need some form of exterior access on top portion.

E Low flow orifice with tashrack device.

F O O PRINCIPAL CONTROL STRUCTVRE OWLET BARREL
N O J Material (ASTM C-361reinforced concrete pipe) with

watertightjoints. Prior approval required for all otherpipe

F o o ilffiTl gtr"tfirfi-ff;:?'o#f:'i;",,*"
cradles, etc. or as recornmended by the Geotechnical
Report.

O Pipe inverts;,length, size, class and slope shown.
J Flared end section or endwall provided on barel outleL

o q o SEEPAGECONTROL
' f| 0 tr' Phreatic line shown (4:1 slope measured from the

.

intersection of tlre embankment and the prinoipal spillway
design high wated. '

3 3 f, ANU-SEEPCOU/W
O B J Anti-seep collar, concrete preferred.
O O 3 Size - 15 percent increase in length of

saturation using outside pipe diameter.
CI O 0 Spacingandlocationonbarel(locatedat

least 2 feet from a pipe joint).

4abo
CIo
nF
Eo
R8

JJ

*0
Fo
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O O O FILTERDIAPHMGMS
A A 6 Design based on latest NRCS design

methods and cemified by a professional
engineer.

Yes No N/A
A J O ELEYATION AND DIMENSIONAL DESIGN DATAg 0 tr Top of facility - cohsbruction height and settled height (10

peroent settlement).
E O D Crest ofprincipal control structure spillway at least one (l)

foot below crest of emergency spillway, if provided.
& O J Minimum freeboard of one (l) foot above the 100_year

design high water elevation for facilities with an
emergency spillway.

O 0 W Minimum freeboard of two (2) feet above the 100_year
design high water elevation for facilities withoui an
emergenoy spillway or in accordance with the SCS
National Engineering Ilandbook (prior approv{ required),

F O O Basin Sediment Clean-Out elevation (permanent modei.
Typically 10 to 25 percent of water quality volume.

F o o ckoss sECnoN TI\ROU7H FACILIT.
E'o n ExistingGround.
F A g Proposedgrade.
F O O Top of facility - constructed and settled.

F 0 O Location of emergency spillway with side slopes labeled
(emergency spillway in cut).
Bottom of core tench (4'minimum).
Location of each soil boring.
Barel location.
Existing and proposed utility location/protection.

fl F o EMERSENCYSPhLVAY.PROFTLE
' 0 O O Existingground.

A CI O krlet, tevet (conhol) and outlet sections per SCS.
0 O O Spillway and crest elevations.

F o D PREIREAWIENT DEwcES of adeqdate depth and properly designed
using required preteatment volumes for the selected County BMp
facilitytpe: Inoluding, butnot limited to: sediment forebays, sediment
basins, sumps, gtass channels, gravel diaphragms, plunge pools,
chamber separators, manufactured systerns or other acceptablemethods.

&onFaa
Eo0Foo
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Yes No N/A
F O J CONSTRUCTION SPECIFICATIONS and NOTES

E 0 O Anticipated sequence of constuotion for BMP (consistent

6,o o
with erosion and sediment control plan).
Provisionsto contol base dteam or storm flow conditions
encountered during construction.
Site and subgrade preparation requirements.
Embanlcrnent, fill and bacldll material soil and placement
(lift) thickness requiremeirts. 

:

Compaction and soil moisture content requirements.
Geosynthetics for drainage, filftatioA moisture barrier,
separation, and reinforcement purposes.
Clay or synthetic @VC or IIDPE) pond liners.
Storm drain, underdrain and pipe conduit requirements.
Minimumdepth of pipe cover for temporary (construction)
and fural cover conditions;
Permanent shutoff valve and pond drain.
Concrete requirements for stuctural components.
Riprap and slopi protection.
Access or maintenance road surface, base, subbase.
Temporary and permanent stabilization measures.
Temporary or permanent safety fencing.
BMP Landscaping (deep, shallow, fringe, perimeter,etc.)
Dust and taffic contol (ifwarranted).
Construction monitoring and certification by professional.
Other:
Other:

F O O I,TAINTENANCEPROWSIONS

E O O Entity responsible for maintenance identified..
W O A MaintenancePlanwhich outlines the long-term schedule

goA

for inspectipn/maintenance of the facility and forebays
Maintenance\ access from public right-of-way or publicly
taveled road.
Maintenance easement provided encompassing high water
pool and buffo, principal and emergenoy spillways, outlet
stnrotues, forebays, embankmelrt area and possible
sediment-removal stockpile areas.

Minimum 6 foot wide public safety shelf (landing) or
alternative fencing.

F0o,
Fo o
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I rv. OUTLET PROTECTIONS:
Yes No NiA
,6JJ
AJD
etrJ
F80
F,O AJJB
J f,N

Sized for maximum design release (generally 10-year storm).
Flared end section or endwall.
Dimensions
Rock or riprap size, quantity and placement thickness.
Slope at 0 peroent (Level Grade).
Geotextiles (nonwoven).
special energy dissipators are required for design discharge velooities
that exceed eighteen (18) feet per second; or ifuse ofstandard outlet
protection would result in velocities exceeding permissible charmel
velocities; or if spaoe restiots or limits their use.

ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PI.IIN:

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

SWMProg/BMP/Checkl ist/Chklist
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DRAINAGE NARRATIVE
F'OR

FAITH F'ELLOWSHIP ASSEMBLY OF'GOD

LMDG File No. 1990220-000.05

All drainage calculations have been performed in accordance with the requirements of the
Virginia Department of Transportation Drainage Manual.

Pipe sizing calculations have been performed for all new storm drainage piping within the
development. All pipes have been sized to have the following minimum standards:

- Minimum velocity of 2.50 feet per second per second per the VDOT Drainage Manual.
- Minimum cover of 2.0 feet.

The Stormwater management facilities consist of a new infiltation basin to be constructed at the
rear of the site. The design calculations for this basin are included in this calculation package. A
copy of the geotechnical report is included in the calculations package. The basin has been
designed to meet the water quality and channel protection volumes for the site.
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PRE.DEVELOPED TIME OF C OI\CENTRATTON CALCULATION

EXISTING LAKE. TAI#fELL'*SHIP CHURCH

LMDG File No. 1990220-000.05

Drainage areato existing lake is 4,887 acres.

Calculate the weighted runoff coefficient, c, for the existing drainage area.

Total Area = 4.887 acres
Total Pavement = 0.000 acres
Total Grass : 4.887 acres

c : Pavement Area * 0.9 * Grass Area * 0.3
Total Area

c : 0.000x0.9+4.887*0.3
4.887

c = 0.30

Calculate the time of concentration usins the Kinematic Wave Formula:

t" = 0.93*Lo'6*no'6
f.4 ir s03

where t" is the time of concentration
L is the longest travel length of the runoff
n is the Manning's coefficient for the runoff surface
I is the rainfall intensity, and
S is the slope of the havel length.

The longest travel length is 628 feet. The upper grade elevation is 91 and the lower grade
elevation is 85.5 at the properly line. This gives us a slope of 0.88%. As the existing
property is a corn field, we will use a Manning's coefficient of 0.035 (rough grass
charmel).

Since the rainfall intensity, I is a factor of the time of concentration, we will assume that
the time of concentration is 15 minutes, Using the Steel Formula for a l0-year storm
event(I=143.72/(t +lg.2),thisgivesusanintensityof 4.20 inchesperhour. Wecan
now solve for the L.

I
t
il

il

I
I
I
I
I
I
t

6280'6 * o.o350'6

4.zoo'4 * o.oo88o'3
L : 0.93* : 13.84 minutes
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. As the calculated t" does not equal the assumed value, recalculate the t".

t" equal 13.84 minutes, I equals 4.35 inches per hour.

Recalculating I using Kinematic Wave results in t 13.64 minutes.

e As the calculated t. does not equal the assumed value, recalculate the t.

t" equal 13.64 minutes, I equals 4.38 inches per hour.

- Recalculating t. using Kinematic Wave results in t 13 .60 minutes.
I
- o As the calculated t does not equal the assumed value, recalculate the t".

I
I
I

t
t
il

il

il

il

I
T

I
t
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I
I

t equal 13.60 minutes, I equals 4.38 inches per hour.

o From this calculation, the time of concenhation is 13.60 minutes for the overland flow.
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RUNOFF CALCULATION
FOR

ENTRANCE CULVERT, FAITH FELLOWSHIP ASSEMBLY OF
GOD

LMDG File No. 1990220-000.05

Drainage area to entrance culvert is 0.803 acres.

Calculate the weighted runoff coefficient, c, for the drainage area.

Total Area 0.803 acres
Total Pavement: 0.495 acres
Total Grass 0.308 acres

c : Pavement Area * 0.9 * Grass Area * 0.3
Total Area

c : 0.495*0.9+0.308*0.3
0.803

c : 0.67

Calculate the time of concentration using the Kinematic Wave Formula:

t" 0.93 x

r.4 * su.r

where t" is the time of concentration
i l, th" longest travel length of the runoff
n is the Manning's coefficient for the runoff surface.
I is the rainfall intensity, and
S is the slope of the travel length.

For our drainage area, the longest havel length is 61 feet. The upper grade elevation is
89.5 and the lower grade elevation is 86.8 at the beginning of the swale. This gives us a
slope of 4.426%. As the overland distance includes both asphalt pavement and lawn
Lrea, a n value of 0.0215 will be used for the drainage area.

Since the rainfall intensity,I, is a factor of the time of concentration, we will assume that
the time of concentration is 10 minutes. Using the Steel Formula for a lO-year storm
event (I : 185.06/(t + 20.81), this gives us an intensity of 6.01 inches per hour. We can

now solve for the t".

6106 * o.02l5o6

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

t" 0.93 x

6.010'4 * 0.0442603
= 1.36 minutes

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 063



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

o As the calculated t" is dramatically less than the standard starting time of concentration
for a basin, the time of concentration is 10.00 minutes for the overland flow.

e The swale to the entrance culvert is 196-feet long with a slope of 0.77%. The swale will
have 3:1 side slopes and a v-bottom. Assuming a depth of flow of l-foot (Q=7.93 cfs)
and using Manning's equation, we can calculate that the swale will have a velocity of
2.64 feet per second. The travel time within the swale is 14.2 seconds, or 1.24 minutes.

o The total time of concentration for the entrance culvert ]s 11.24 minutes. The l0-year
storm intensitv will be 5.77 inches oer hour.

r Calculate the runoff.

a c*I*A 0.67*5.77*0.803

a = 3.10 cfs.

. Using Manning's Equation, we can determine that the depth of runoff for a flow of 3.10
cfs is 0.70 feet with a velocity of 2.09 feet per second.

o Recalculate the total runoff using the revised velocity.

Travel time in swale : 93.8 seconds, or 1.56 minutes.
Total time of concentration : 1 1.56 minutes.
lO-year Intensity 5.72 inches per hour.
Total runoff, Q : 3.08 cfs

o Using Manning's Equation, we can determine that the depth of runoff for a flow of 3.08
cfs is 0.70 feet with a velocity of 2.09 feet per second.

o Using Manning's equation, we can calculate tl:pit a l2-inch diameter pipe at 0.76o/ohas a

capacityof 3.11 cfswithavelocityof 3.95 feetpersecond. Thetraveltimewithinthe
pipe is 10.1 seconds, or 0.17 minutes.
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I
RUNOFF CALCULATION

FOR
I CULVERT I{.1, FAITH FELLOWSHIP ASSEMBLY OF GOD

r LMDG File No. 1990220-000.05

t o Drainage areato culvert N-l is 0.593 acres.
I

o Calculate the weighted runoff coefficient, c, for the drainage area.

I Total Area : 0.593 acres
Total Pavement: 0.385 acres
Total Grass 0.208 acres

I
c : Pavement Area * 0.9 * Grass Area * 0.3

Total Area

I c : 0.385*0.9+0.208*0.3
0.593

Ic:0.69

I o The runoff from the entrance culvert will also flow to culvert N-1. The CA for theI entrance culvert is 0.538 (Area of 0.803 times weighted "c" of 0.67). The CA for this
drainage basin is 0.409. The accumulative CA for culvert N-l is 0.947.I

I o The time of concentration to the end of the entrance culvert is 11.73 minutes. From the
end of the enkance culvert to culvert N-l is a 183-foot long ditch. This ditch will have

I side slopes of 3:1 and a longitudinal slope of 7%o. Assuming a flow depth of l-foot, using
I Manning's Equation, we can calculate that the velocity in the ditch is 3.01 feet per

second. Thus, the travel time within the ditch is 60.8 seconds. or 1.01 minutes.

I I The total time of concentration for the culvert N-1 is !2.74 minutes. The lO-year storm
intensity will be 5.52 inches per hour.

I o Calculate the runoff'

a : AccumulatedcA*I - 0.947*5.52

r a 5.23 cfs.

I r Using Manning's Equation, we can determine that the depth of runoff for a flow of 5.23I cfs is0.81 feet with a velocity of 2.63 feet oer second.

I

I

I
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I
t r Recalculate the total runoff using the revised velocity.

I TffL*:i".3ilil"..*,* : flf,.illi,lilor 
l l6minutes

t iHn*.?r.t = f13:1:n"perhour

I ' yr:'l-rY?"#-J,,fx"ii,lt#ffiiiffr'1,",:1x'"'1" depth orrunorrror a now or 5'20

I 
r Recalculate the total runoff using the revised velocity.

Travel time in ditch 69.8 seconds, or 1.16 minutes.

I Total time of concentration 12.89 minutes.Ii-i;rnffiil:f13:1:n"'perhour
I 

""#ff#lT;T;'"?llllii";T;::i"-'"t; \?;;Tzi;:i:;:l*i'Til:'r*'"1",,# llff,lT,:

I ffi:;::";:;,J.:;,,,344minu,es

I
I
I
I
I
t
I
t
I
I
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CULVERT N.2A RUNOFF CALCULATION
I
I
I
I
I
I
I
I
I
I
I
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RUNOFF CALCULATION
FOR

CULVERT N-2A. FAITH F'ELLOWSHIP ASSEMBLY OF GOD

LMDG File No. 1990220-000.05

I o Drainage area to culvert N-2A is 1.822 acres.I
. Calculate the weighted runoff coefficient, c, for the drainage area.

f Total Area = 1.822 acres
Total Pavement: 0.627 acres

I Total Grass 1.195 acres

I
Pavement Area * 0.9 + Grass Area * 0.3

Total Area

T
0.627 * 0.9 + 1.r95 * 0.3

1.822

Ic:0.51

I o Calculate the time of concentration using the Kinematic Wave Formula:I

t" : 0.93*Lo'6*no'6
I f'4 * So.3

I where t" is the time of concentration
I L is the longest havel length of the runoff

n is the Manning's coefficient for the runoff surface
I is the rainfall intensity, and

I S is the slope of the travel length.

I o For our drainage area, the longest overland kavel length is 249 feet. The upper gradet ;f::i"l"H;J;T;*"):T:f;:T":1"#5"J#,i**1JH.TJ;'ffi;:i:*h1;*:
lawn areas, an n value of 0.0215 will be used for the drainage area.

r o Since the rainfall intensity, I, is a factor of the time of concentration, we will assume that
the time of concentration is 10 minutes. Using the Steel Formula for a l0-year storm

I event (I : 185.06/([ + 20.81), this gives us an intensity of 6.01 inches per hour. We can
I now solve for the L.

r t" 0.93 * 2490'6 * 0.021,50'6 4.04 minutes
t 6.010'4 * 0.0196g03

I
I

I
I
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. As the calculated t" is dramatically less than the standard starting time of concentration
for a basin, the time of concentration is 10.00 minutes for the overland flow.

. The ditch to culvert N-2A is 511-feet long with an average slope of 1.53%. The ditch
will have 3:1 side slopes and a v-bottom. Assuming a depth of flow of 1.5-feet (Q:32.96
cfs) and using Manning's equation, we can calculate that the swale will have a velocity of
4.88 feet per second. The travel time within the swale is 104.7 seconds, or 1.7 5 minutes.

r The total time of concentration for the culvert is 11.75 minutes. The l0-year storm
intensity will be 5.68 inches per hour.

o Calculate the runoff.

a c*I*A 0.51 *5.68*1.822

a : 5.28 cfs.

. Using Manning's Equation, we can determine that the depth of runoff for a flow of 5.28
cfs is 0.75 feet with a velocify of 3.09 feetper second.

o Recalculate the total runoff using the revised velocity.

Travel time in swale : 165.4 seconds, or 2.76 minutes.
Total time of concentration 12.76 minutes.
lO-year Intensity : 5.51 inches per hour.
Total runoff, Q : 5.12 cfs

r Using Manning's Equation, we can determine that the depth of runoff for a flow of 5.12
cfs is 0.75 feet with a velocity of 3.07 feet per second.

o Recalculate the total runoff usins the revised velocity.

Travel time in swale
Total time of concentration : 12.77 minutes.
lO-year Intensity : 5.51 inches per hour.
Total runoff, Q : 5.12 cfs

r Using Manning's equation, we can calculate that a 15-inch diameter pipe at 0.70o/ohas a

capacity of 5.40 cfs with a velocity of 4.40 feet per second. The travel time within the
pipe is 28.4 seconds, or 0.47 minutes.

o The total favel time to the Structure N-2 is 13.24 minutes.
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STRUCTURE N-2 RUNOFF
CALCULATION
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I
RUNOFF CALCULATIOI{

FOR
r STRUCTURE N-2. FAITH FELLOWSHIP ASSEMBLY OF GOD

LMDG File No. 1990220-000,05I

I r Drainage area to structure N-2 is 0.325 acres.
I

o Calculate the weighted runoff coefficient, c, for the drainage area.

I Total Area : 0.325 acres
Total Pavement: 0.200 acres
Total Grass : 0.125 acres

I
c = Pavement Area * 0.9 * Grass Area * 0.3

Total Area

r
0.200*0.9+0.125*0.3

0'325

I 
0.67

I . The runoff from the culvert N-l will also flow to structure N-2. The CA for culvert N-lI is 0.947 . The CA for this drainage basin is 0.456. In addition, the runoff from culvert N-
2A will also flow to structure N-2. The CA for culvert N-2A is 0.929. The accumulative
CA for structure N-2 is 2.094.

I
. The total time of concentration for the structure N-2 is 13.44 minutes. The 10-year storm

intensity will be 5.40 inches per hour.
I

e Calculate the runoff.

I a AccumulatedcA*I : 2.094*5.40

a 1 1.31 cfs.

I
r "HffY:Ti;fi:!l*fft,-:,ffi":",',1['H?3i"'l;L1'fi:'T,1'3'",ll':f'Am3r 3,'ffi"11t-:::::ff*fif"Tltl;t#;;,*" 

totar time or concentration ror the

I

I

I

I

I
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BMP POINTS CALCULATION

$nP
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BMP POINT CALCT]LATIONS
F'ORI FAITH FELLOWSHIP ASSEMBLY OF GOD

r LMDGFileNo. 1990220-000.05

o Per boundary of site, the site area is 8.00 acres.

I
: iffi#'s,i":il ff;Tili#l'#:lrl,T'*;:,h",.:;1'ff*3,arons 

the westsrn

I BMP Points = 7.t65 x 10 = 8.96 BMP points
s"00

I r The portion of the site to the west of BMP Basin I drains to an existing lake. Per
telephone conversations with Mr. Scott Thomas of the James City County Environmental

I Division, the existing lake may be considered an off-site BMP facility provided no

I additional flows are tansferred to the lake by this development. Since the routing
calculations prove that no additional flows are generated by the site, the existing lake, for

I the purpose of this calculation, will be considered a small wet pond (County BMP A-1)

I with a point value of 6. The total area of the site served by the existing lake is 1.629

acres.

I BMPPoints: 1.$29x 6 - 1.22BMPpoints
8.00

I o TotalBMPPointsforSite:8.96 +L.22 = l0.LSBMPpointsI

I
I
I
t
I
I
I
I
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WATER QUALITY VOLUME
CALCULATION
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WATER QUALITY VOLUME CALCULATION
FOR

FAITH FELLOWSHIP CHURCH

LMDG File No. 1990220-000.05

Per the James CiQ County Guidelines for Design and Construction of Stormwater
Managemenl BMP's, an infiltration basin (County Type C-4 BMP) is required to have a
water qualify volume equal to 1-inch (0.08 feet) times the impervious area draining to the
basin.

The site is zoned B-1. Per County Ordinance, the ultimate impervious area for the site is
60%o of the site area. The water quality design for this project will account for 50% of the
enfire site being impervious. Any impervious area above 50% will require modification
to the water quality portion of this project. The site totals 8.00 acres. Thus, the design to
impervious area is 4.00 acres, or 174,240 square feet.

The water quality volume required, for the ultimate development, is 13,939 cubic feet
(0.08 * 174240).

d/0'.'ft;*;
to 

,. #,',n
|ut\ ,yit"''. flu ,'

fu 
'**.d. l*1, ')fr'"

' ftui''o

!,:!? , s'-,Y/t
*.# *
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CHANNEL PROTECTION VOLUME
CALCULATION
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HYDRAULIC GRADELINE AND CULVERT
CALCULATIONS

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 080



o

le IIIIIIITIIIIIIIIIt

oztrJluJzU
J

or(9oo
'\ 

t
Y

oq
=

€o
toI

f;crn 
^

i 
_E

!
=

>
;ioh
qC

 
U

I 
E

-<
F

 
h 

E
.*[ 

F
_ 

=
frT

. 
^ i 

v
63F

 
: 

;.
a-!s: 

t 
'-

:F
d; 

.P
 

.P

=
E

-io 
r.1r ur

drlor 
; 

ci

.q€*',E
 

5
E

i33# 
;

u]rUjtrUoazI5f
*:

L

I

or-t

c?

F
z

z

(}-

sz

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 081



Q
O

lrl trJ
gU

J

(9.d.

ql
U

)I
w

lu.lt

>
 

l--,1

€ 
tql

rts{ 
.ll

ci ll
e 

tot

.oo
oF
^-'l
.:E3ro(Joxx 

tr,J
t!*X

X
:IA
trqF

:
O

Q
1.4

N
l 

I

F
.ol ol
qr-l

otr
q-)

t.clr,l

(9.9o

frl 
I

sllrJts

i>
>

ooo
(uatj3

(Jt-s9)aot(J3

tnoa

o€3

.go-aatootroo

o

ooo

oFz
. 

ttJ==(J

uJ '-
itfJoy

@2Io-o(JGlrl

5ottJ

o0eEc0o= eIQEgc.9lD()

II

olal
NIool
goC

'
.so,g

€3o

ztrJ

= oolrJQQ)<taG

t-zoQlrlz,

oooog

oluJl
3S,' 0l
S

 o.i
G

.l
(Jl
e0t
o 

-.|

l!N@6tll4

24o A

I

0/l

sl
\{f-l
tl6a,

o>'D

II

qC

$E

lI

zooEqoo-(l,
(O

@
(\r;

IIIIIIIIIIIIIIIIIIt

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 082



r80

o
lrl
(J

=
=
o

G
lr,

9(J
lro
E
ul
ltl
=
cl

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

lo,ooo

HEAOWATER SCALES 2EI
R€VlsED xAY 1964

EUnEAl' of pngLlc noAot .rAi. l9aE

... l8l

CHART 1O

HEADWATER DEPTH FOR

CONCRETE PIPE CULVERTS
WITH INLET CONTROL

EXAMPLE

oi{z inci.. (l.t trrl
O. l2O ctr

!!r
0

(f l 2.4

l2l 2.1

(31 2.2

rg in frl

ENTR
TY

(ll S{rg,J.dC. rari
llodttll,/

(2t 1/Stcctt.rd titt

t/ 
lr"dt'll

(31 ,/ G.o.r..ra
./ 2rclrctlrg

To e.. r3.l. (21 .t (ll ,t.lact
icrltoil.llt l. r..la (lltli.i
{.a rlralatl l.€lit.d llia fitc{fl
0 rnd 0 aaala!, o. ?al.tra aa

ilfurtt.f.a.

I,OOO
'!

6,OOO
5,OOO'

4,OOO

.5,OOO

2,OOO

I,OOO

800

- 600
- 500

- 400

I 5OO

: 200
'. -/
'-/
: IOO

-EO

60
50
40

to
E

6
5

t.o

r56

132

r20

96

72

48

42

27

2l

r8

xt
f..l
!.t
7.1

7.7

olro

=o
/w

-/' I
--E

()
6
o

t
G
lrlo
G
rr'|

=o
t!a

$ scar-e

)(

6.

5.

a)
6.

3)

5.

4.

t.

4.

3

-3.
3,

2.

- 1.5

z,

t.3

r.5

r.o

.9

r.o

.9

t.o

.9

.t
-.8

?

.8

.7

e
-.6 .6

.5 
r- '5 L.5

R DEPTH FOR

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 083



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

F
t4,
lrJ
l!
ott

I
o.
trJ(]

o

tr
(J

-l'

I'
I'l
rooo700rooo

5

lrj
lr,
l!
',1 

4
!t

F
tJ 3
o

92
;
(J

300

40 50 60
OISCHARGE. O. CFS

400 loo 600
OISCHARGE.O -CFS

SUREAU OF PUSLIC ROAOS

_ irAt{. 1964 CRITICAL DE PTH

dc CANNOT EXCEED fOP OF Pl

t
z,7 z 4

<-
t/ 7 7l I ./

z 27 L L4 2 +

4 ,l 9', ./ 37'

/t 7l B'
d ct

lt
,flilor gxl

tl
;EED TOP OF PE

//L; t'

f4l({,'nra

dc cAililoT EXC8Eo TOP OF P|PE

DISCHARGE.Q. CFS

184

CIRCULAR PIPE

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 084



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

CHART

o
5

SUA|IIERC,E0 OUTL€T . CULV€RT Flliltr.c FULL

For {tlat cffi nol plnaagadr 6rur Hl bt
mliadr Cra€trb.d 6llr aarao. C.GaCu.r

n9t '-
a. >/

6

,b

.8

t,01

teo

ro8

96

84

72

66

60

54

48-

42

L.lloa.E:5

(^

-ra" 
'+o> lr,

lr,

z

o
lr,a

o
ul
(J
2
z
o
G
tg

l^l:
o

Q
lt('
-
o
lrJ
I
G

.J
a,
o

+.

HEAD FOR
CONCRETE PIPE CULVERTS

FLOWING FULL
n s o.0l2

"(,t+

qoo 
'9

l6
33

lo
27

24

2l

ooo\'
.oo1

.roo

.oo

\too
{

l.t'o
or.o

4

4

6

I

to

g- 2ooo

roo

eo99'
€o

30

40

50

zo

tunqru oF PtrILE nolot J/n. t9€:l

r85

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 085



CRITICAL STORM DURATION ANI)
MAXIMUM STORAGEVOLUME

CALCULATION
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MODIFIED RATIONAL METHOD.DIRECT SOLUTION
CRITICAL STORM DURATION & MA)(|MUM STOR,AGE VOLUME
PROJECT: Falth Fellowshlp Church

7t25t02

b2 dro bro ?roo broo

16.58 
"_ 

185.06 20.81 279.14 24.73

0.007*(n*L)^0,8((P)^0.5.S^0.4)

In = an/(bn+tJ Inches per hour

Table VA

Location : James City Gounty

Pre Development:

?2

121.86

13.8 minutesa-rcpn -

Rational "G"
Grass :

lmpervious:
Composite Values :

Post Development:

Grass & Landscape:
lmpervious:

Gomposite Values :

tpost = 13.6 mlnutes

Rational "G" Area
0.4 3.165
044

f u.30 ) 
^7.165\4sd'

2-vear Storaoe Requlred :

Ve= 2975 cubicfeet
,ttr ,

In = an/(bn+Ton) lnches per hour

10-vear Storaqe Required :

Vro= 4227 cublc feet

0.3
0

0.30

h glo

5.35 7.81

!n2 b gn

17.74 3.55 7.63

Ldo lro grln

21.30 4.39 9.45
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DRAINAGE DIAGRAM FOR BMP
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i..

@ffiffiW lDralnage Dlagram for Falth Fellowshlp BMP
Prepared by LandMark Design Group, Inc. 07125120A2

HydnoCADd 6100 s/n 001766 @ 1 986-2001 Applied Microcomputer Systems
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I.YEAR STORM BASIN ROUTING
ANALYSIS

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 094



Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=2.80"
Page 1

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/02/2002

Subcatchment 1S: Undeveloped site

Runoff = 2.04 cfs @ 12.09 hrs, Volume= 0.165 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.80"

Area (ac) CN Description
4.383 66 Natural Filed

Tc Length Slope Velocity Capacity Description
(min) (te"11 (fUft) (fUsec) (cfs)

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

13.6

o
o

=.9tt

Direct Entry, Undeveloped Site

Subcatchment 1S: Undeveloped site

8 101214 16 18 20222426283032343638 40 42444648505254565860626466 687072747678

Hydrograph Plot

Time (hours)
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Faith Fellowship BMP
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=2.80"
Page2

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002

Subcatchment 25: Developed Site

Runoff = 5.51 cfs @ 12.08 hrs, Volume= 0.387 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.80"

]\rea (ac) CN Description
0.325
1.822
0.593
0.803
3.622

78
73
79
78
66

Onsite area to Structure N-2
On and Off site to culvert N-2a
On site to Culvert N-1
On and Off site to Entrance Culvert
On and Off site to Pond

7.165 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fVsec) (cfs)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

13.8 Direct Entry, Developed site / Re-routing

Subcatchment 25: Developed Site

6 8 1012141618202224262830323436384042444648505254565860626466687072747678
Time (hours)

o
a)

=-9

Hydrograph Plot

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 096



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

Faith Fellowship BMP Type Il 24-hr Rainfall=2.80"
Prepared by LandMark Design Group, Inc. page 3
HvdroCAD@ 6.00 s/n 001766 @ 1980-2001 Apptied Microcomputer Svstems 10/07/2002

Reach f R: Natural Channel Below BMP

Inflow = 2.04 cfs @ 12.09 hrs, Volume=
Outflow = 2.03 cfs @ 12.10 hrs, Volume=

0.165 af
0.165 af, Atten= 1o/o, Lag= 0.7 min

Routing by stor-lnd+Trans method, Time span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Veloci$= 2.4 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.4 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.05'
Capacity at bank full= 673.06 cfs
lnlet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0, Slope= 0.0667 y'

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
1.00 17.0 34.1 765 41.01
2.00 60.0 51.1 2,700 256.22
3.00 118.0 65.1 5,310 673.06

Reach 1R: Natural Ghannel Below BMP

Hydrograph plot

o
o

i
.9
ll.

101214161820222426283032343638404244464850525456586062 6466687072747678
Time (hours)
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=2.80"
Page 4

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002

Reach 2R: Natural Channel Below BMP

Inflow =
Outflow =

0.00
1.00
2.00
3.00

0.00 cfs @ 6.00 hrs, Volume=
0.00 cfs @ 6.00 hrs, Volume=

0.000 af
0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.0 fps, Min. TravelTime= 0.0 min
Avg. Velocity = 6.9 fps, Avg. Travel Time= 0.0 min

Peak Depth= 0.00'
Capacity at bank full= 673.06 cfs
lnlet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667 7'

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.0

17.0
60.0

118.0

0.0
34.1
51.1
65.1

0
765

2,700
5,310

0.00
41.01

256.22
673.06

Reach 2R: Natural Ghannel Below BMP

6 8'f0121416182022242628303234363840424r'4648505254565860626466687072747678
Time (hours)

Hydrograph Plot
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Faith Fellowship BMP
Prepared by LandMark Design Group, lnc.

Inflow =
Outflow =
Discarded =
Primary =

Type II 24-hr Rainfall=2.80"
Page 5

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002

Pond 2P: Infiltration BMP

5.51 cfs @ 12.08 hrs, Volume= 0.387 af
0.13 cfs @ 22.91hrs, Volume= 0.362 af, Atten= 98%, Lag= 649.7 min
0.13 cfs @ 22.91hrs, Volume= O.362af
0.00 cfs @ 6.00 hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

Peak Elev= 79.51' Storage= 11,800 cf
Plug-Flow detention time= 1,272.4 min calculated for 0.362 af (94oh of inflow)
Storage and wetted areas determined by lrregular sections

Elevation Surf.Area Perim. lnc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

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

piscardedOutFlow (Free Discharge)
t-1=Exfiltration

lrimary OutFlow (Free Discharge)
L2=Culvert

F3=Orifice/Grater-4=Orifice/Grate

# Routing lnvert Outlet Devices

77.00
78.00
80.00
81.00
82.00
83.00
84.00
85.00

3,164
4,131
6,767
8,773

11,489
14,402
17,412
2,025

229.0
309.0
593.0
743.0
772.0
790.0
820.0
870.0

0
3,637

10,790
7,748

10,101
12,918
15,883
8,458

0
3,637

14,427
22,175
32,276
45,194
61,077
69,535

3,164
6,600

27,005
42,966
46,543
48,913
52,840
59,617

I
2

3
4

Discarded
Primary

Device 2
Device 2

0.00' 0.000347 fpm Exfiltration ovgf entire Wetted area
76.00' 18.0" x 100.0'long Culvert/Ke= 0.500

\,o
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Faith Fellowship BMP Type ll 24-hr Rainfall=2.80"
Prepared by LandMark Design Group, lnc. page 6
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10/07/2002

Pond 2P: Infiltration BMP

Hydrograph Plot

35 40 45
Time (hours)

IA
o

3o
tt
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Faith Fellowship BMP Type ll 24-hr Rainfall=3.50"
Prepared by LandMark Design Group, Inc. page 7
HvdroCAD@ 6.00 s/n 001766 O 1986-2001 Apptied Microcomputer Svstems 10/07/2002

Subcatchment 1S: Undeveloped site

Runoff = 4.20 cfs @ 12.07 hrs, Volume= 0.292 af

Runoff by scs rR-20 method, uH=scs, Time span= 0.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=3.50"

Area
4.383 66

Tc Length
(min) (feet)

Natural Filed

Slope Velocity
(fvft) (fVsec)

Capacity Description
(cfs)

I
I
I
I
I
I
I
I
I
I
I
I
I
I

13.6

o
(,

=.9fl 2

Direct Entry, Undeveloped Site

Subcatchment 1S: Undeveloped site

8 1012141618202224262830323436384042444648505254565860626466687072747678

Hydrograph Plot

iffi

Time (hours)
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t Faith Fellowship BMP Type lt 24-hr Rainfall=3.50"
I Prepared by LandMark Design Group, lnc. Page 8

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002
I
f Subcatchment 23: Developed Site

I Runoff = 9.71 cfs @ 12.07 hrs, Volume= 0.635 afr
Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

r Type ll 24-hr Rainfall=3.50"
Ir Area (ac) CN Description

0.325 78 Onsite area to Structure N-2
1.822 73 On and Off site to culvert N-2a
0.593 79 On site to Culvert N-1
0.803 78 On and Off site to Entrance Culvert
3.622 66 On and Off site to Pond
7.165 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fUsec) (cfs)

t
I
I
I
I
I

13.8 Direct Entry, Developed site / Re-routing

Subcatchment 25: Developed Site

Hydrograph Plot

cfs

I
\

6 8 10 12141618202224262830 32343638 4042444648505254565860626466687072747678
Time (hours)

7

b

5

ls
3

tf
I
I
I
I
I
I
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I
I Faith Fellowship BMP Type ll 24-hr Rainfall=3.50"
t Prepared by LandMark Design Group, Inc. Page 9

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07i2002
I
t Reach lR: Natural Ghannel Below BMP

I Inflow = 4.20 cfs @ 12.07 hrs, Volume= 0.2g2af
I Outflow = 4.14 cfs @ 12.09 hrs, Volume= 0.292 af, Atten= 1o/o, Lag= 0.8 min

I Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

I Max. Velocity= 2.4 fps, Min. Travel Time= 0.3 min
- Avg. Velocity = 2.4 fps, Avg. Travel Time= 0.3 min

I Peak Depth= 0.10'
f Capacity at bank full= 673.06 cfs

Inlet Invert= 74.00', Outlet Invert= 71.00'
I Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667'/
I

Depth End Area Perim. Storage Discharge

I (feet) (sq-ft) (feet) (cubic-feet) (cfs)
I 0.00 0.0 0.0 0 0.00r 1.00 17.0 34.1 765 41.01

2.00 60.0 51.1 2,700 256.22
I 3.oo 118.0 6s.1 5,310 623.06
I

Reach 1R: Natural Ghannel Below BMP
-

Hydrograph PlotI

6 8 101214161820222426283032 343638 404244464850 5254565860626466687072747678
Time (hours)

I
I
l;
I
t
I
I
I
I

[,efs1

\.
i{
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=3.50"
Page 10

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10/02/2002

Reach 2R: Natural Ghannel Below BMP

Inflow =
Outflow =

0.00
1.00
2.OO
3.00

0.00 cfs @ 6.00 hrs, Volume=
0.00 cfs @ 6.00 hrs, Volume=

0.000 af
0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.0 fps, Min. TravelTime= 0.0 min
Avg. Velocity = 0.0 fps, Avg. TravelTime= 0.0 min

Peak Depth= 0.00'
Capacity at bank full= 673.06 cfs
lnlet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0007 7'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.0
17.0
60.0

118.0

0.0
34.1
51.1
65.1

0
765

2,700
5,310

0.00
41.01

256.22
673.06

Reach 2R: Natural Ghannel Below BMP

8 101214161820222426283A323436384042444648505254565860626466687072747678
Time (hours)

Hydrograph Plot
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Faith Fellowship BMP Type ll 24-hr Rainfall=3.50"
Prepared by LandMark Design Group, Inc. page 11
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002

Pond 2P: Infiltration BMP

lnflow = 9.71 cfs @ 12.07 hrs, Volume=
Outflow = 0.21 cfs @ 19.91 hrs, Volume=
Discarded = 0.21 cfs @ 19.91 hrs, Volume=
Primary = 0.00 cfs @ 6.00 hrs, Volume=

0.635 af
0.583 af, Atten= 98%, Lag= 470.5 min
0.583 af
0.000 af

Routing by Stor-lnd method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

Peak Elev= 80.63' Storage= 19,284 cf
Plug-Flow detention time= 1,225.1 min calculated for 0.s83 af (g2o/o of inflow)
Storage and wetted areas determined by lrregular sections

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area

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

feet cubic-feet cubic-feet
77.OO
78.00
80.00
81.00
82.00
83.00
84.00
85.00

3,164
4,131
6,767
8,773

11,489
14,402
17,412
2,025

229.0
309.0
593.0
743.0
772.0
790.0
820.0
870.0

0
3,637

10,790
7,749

10,101
12,919
15,883
8,459

0
3,637

14,427
22,175
32,276
45,194
61,077
69,535

3,164
6,600

27,005
42,966
46,543
48,913
52,840
59,617

liscardedOutFlow (Free Discharge)
L1=Exfiltration

lrimary OutFlow (Free Discharge)
L2=Culvert

F3=Orifice/Gratel-4=Orifice/Grate

# Routinq lnvert Outlet Devices
1 Discarded 0.00' 0.000347 fpm Exfiltration over entire wette! area
2 Primary 76.00' 18.0" x 100.0'long Culvert Ke= 0.500 y'

3
4

Outlet Invert= 75.50' S= 0.0050 '/' n= 0.013 Cc= 0.900 ./
Device 2 83.00' 48.0" Horiz. orifice/Grate Limited to weir flow G= 0.600r'
Device 2 81.10' 15.0Wert. Orifice/GrateXZ.OOJC= 0.600
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Faith Fellowship BMP
Prepared by LandMark Design Group, lnc.

Type Il 24-hr Rainfall=3.50"
Page 12

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10/0712002

Pond 2P: Infiltration BMP

Hydrograph Plot

6 8 1012141618202224262830323436384042444648505254565860626466687072747678

o
C)

=.9
l!

Time (hours)
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I Faith Fellowship BMP Type ll 24-hr Rainfall=5.80"

Prepared by LandMark Design Group, lnc. Page 13
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10/07/2002

Subcatchment 1S: Undeveloped site

Runoff = 13.37 cfs @ 12.06 hrs, Volume= 0.838 af

Runoff by SCS TR-20 method, UH=SGS, Time Span= 0.00-78.00 hrs, dt= 0.0b hrs
Type ll 24-hr Rainfall=5.80"

Area (ac) CN Description
4.383 66 Natural Filed

Tc Length Slope Velocity
fiqn) (feet) (fuft) (fUsec)

Capacity Description
(cfs)

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

13.6

14

1

1

11

I

Io
{r8
E7lr

6

Direct Entry, Undeveloped Site

Subcatchment 1S: Undeveloped site

8 10121416182022242628303234 3638 40 4244 4648 5052 il56 5860 6264 66687072747678

Hydrograph Plot

Time (hours)
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Faith Fellowship BMP Type ll 24-hr Rainfall=5.80"
Prgnlrg_dby LandMark Design Group, Inc. page 14
HvdrocAD@ 6.00 s/n 001 766 @ 1986-2001 Apptied Microcomputer svstems 10/07/2002

Subcatchment 25: Developed Site

Runoff = 26.21 cts @ 12.06 hrs, Volume= 1.635 af

Runoff by scs rR-20 method, UH=scs, Time span= 6.00-78.00 hrs, dt= 0.0s hrs
Type ll 24-hr Rainfall=5.80"

0.325 78 Onsite area to Structure N-2
1.822 73 On and Off site to culvert N-2a
0.593 79 On site to Culvert N-1
0.803 78 On and Off site to Entrance Culvert
3.622 66 On and Off site to pond

7.165 71 Weighted Average

Tc Length Slope Velocity Capacity Description(min) (feet) (fUft) (fVsec) (cfs)

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

13.8

4

1

1

1

o
(.t

!
-9lr

Direct Entry, Developed site / Re-routing

Subcatchment 25: Developed Site

6 8 10 12141618202224262830 32343638 404244464850525456 5860 62646668 7072747678

Hydrograph Plot

Time (hours)
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Faith Fellowship BMP Type ll 24-hr Rainfall=5.80"
Prepared by LandMark Design Group, lnc. Page 15
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10/07/2002

Reach 1R: Natural Ghannel Below BMP

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.4 fps, Min. Travel Time= 0.3 min
Avg. Velocity - 2.4 fps, Avg. TravelTime= 0.3 min

Peak Depth= 0.33'
Capacity at bank full= 673.06 cfs
f nlet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0067 y'

Depth End Area Perim. Storage Discharge(feet) (sq-ft) (feet) (cubic-feet) (cfs)

lnflow = 13.37 cfs @ 12.06 hrs, Volume=
Outflow = 13.20 cfs @ 12.07 hrs, Volume=

0.00 0.0 0.0
1.00 17 .0 34.1
2.00 60.0 51.1
3.00 118.0 65.1

0.838 af
0.838 af, Atten= 1o/o, Lag= 0.6 min

0 0.00
765 41.01

2,700 256.22
5,310 673.06

Reach 1R: Natural Channel Below BMP

8101214'f618202224262830323436384042444648505254565860626466687072747678
Time (hours)

Hydrograph Plot
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Faith Fellowship BMP
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=5.80"
Page 16

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10/07/2002

Reach 2R: Natural Ghannel Below BMP

Inflow =
Outflow =

0.00
1.00
2.OO
3.00

0.0 0.0
17.0 34.1
60.0 51.1

118.0 65.1

5.67 cfs @ 12.39 hrs, Volums=
5.66 cfs @ 12.40 hrs, Volume=

0.817 af
0.817 af, Atten= 0To, Lag= 0.8 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.4 fps, Min. TravelTime= 0.3 min
Avg. Velocity = 2,4 fps, Avg. TravelTime= 0.3 min

Peak Depth= 0.14'
Capacity at bank full= 673.06 cfs
fnlet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667'i'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0
765

2,700
5,310

0.00
41.01

256.22
673.06

Reach 2R: Natural Ghannel Below BMP

8 101214 161820222426283032 343638 404244 464850 525456 586062 646668 7072747678
Time (hours)

Hydrograph Plot
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I
I Faith Fellowship BMP
I Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 17

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002

I Pond 2P: lnfiltration BMP

I lnflow = 26.21 cfs @ 12.06 hrs, Volume= 1.635 af
I Outflow = 5.93 cfs @ 12.39 hrs, Volume= 1.567 af , Atten= 77o/o, Lag= 19.5 min

Discarded = 0.27 cfs@ 12.39 hrs, Volume= 0.749af

- Primary = 5.67 cfs @ 12.39 hrs, Volume= 0.817 af
Ir Routing by Stor-lnd method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

I Peak Elev= 81.96' Storage= 31,854 cf
! Plug-Flow detention time= 611.7 min calculated for 1.567 af (96% of inflow)

Storage and wetted areas determined by lrregular sections

I Elevation Surf.Area Perim. lnc.Store Cum.Store Wet.Area
- (feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

r 77.00 3,164 229.0 0 0 3,164
I 78.00 4,131 309.0 3,637 3,637 6,600
! 80.00 6,767 593.0 10,790 14,427 27,005

81.00 8,773 743.0 7,749 22,175 42,966

I 82.00 11,489 772.0 10,101 32,276 46,543

I ffi.00 14,402 290.0 12,918 4s,i94 48,913
84.00 17,412 820.0 15,883 61,077 52,840

r 85.00 2,025 870.0 9,459 69,535 59,617
Ir piscarded OutFlow (Free Discharge)

t-1=Exfiltration

I Primary OutFlow (Free Discharge)
t-2=culvert

I F3=Orifice/Grate
I l-4=orifice/Grate

# Routinq lnvert Outlet Devices

t 1 Discarded 0.00' 0.000347 fpm Exfiltration over entire Wetted area
2 Primary 76.00' 18.0" x 100.0'long Culvert Ke= 0.500

Outlet lnvert= 75.50' S= 0.0050 '/' n= 0.013 Cc= 0.900

I 3 Device 2 83.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
I , 4 Device 2 81.10' {5.0" Vert. Orifice/Grate X 2.00 C= 0.600

I

I
I
t
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 18

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002

Pond 2P: Infiltration BMP

Hydrograph Plot

I
I
I
I
I
I
I
I
I
I
I
I

6 8 1012141618202224262830323436384042444648505254565860626466687072747678
Time (hours)
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type II 24-hr Rainfall=8.00"
Page 19

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10/07/2002

Subcatchment 1S: Undeveloped site

Runoff = 23.66 cfs @ 12.06 hrs, Volume= 1.464 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=8.00"

Area (ac) CN Description
4.383 66 Natural Filed

Tc Length Slope Velocity
(min) (feet) (fUft) (fUsec)

Capacity Description
(cfs)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

13.6 Direct Entry, Undeveloped Site

Subcatchment 1S: Undeveloped site

8101214161820222426283032343638404244464850s254565860626466687072747678
Time (hours)

o
o

;
-9l!

Hydrograph Plot
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=8.00"
Page 20

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10i07/2002

Subcatchment 25: Developed Site

Runoff = 43.81 cfs @ 12.06 hrs, Volume= 2.734 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=8.00"

Area (ac) CN Description
Onsite area to Structure N-2
On and Off site to culvert N-2a
On site to Culvert N-1
On and Off site to Entrance Culvert
On and Off site to Pond

0.325
1.822
0.593
0.803
3.622

78
73
79
78
66

7.165 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fVft) (fVsec) (cfs)

v,
o

;o
tr

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

13.8 Direct Entry, Developed site / Re-routing

Subcatchment 25: Developed Site

81012141618202224262830323436384042444648505254565860626466687072747678

Hydrograph Plot

Time (hours)
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Faith Fellowship BMP
Prepared by LandMar:k Design Group, Inc.

Type ll 24-hr Rainfall=8.00"
Page21

HvdroCAD@ 6.00 s/n 001766 @ 1980-2001 Applied Microcomputer Svstems 10/07/2002

Reach 1R: Natural Ghannel Below BMP

Inflow =
Outflow =

0.00
1.00
2.00
3.00

23.66 cfs @ 12.06 hrs, Volume=
23.37 cfs @ 12.07 hrs, Volume=

1.464 af
1.464 af , Atten= 1oh, Lag= 0.6 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.4 fps, Min. TravelTime= 0.3 min
Avg. Velocity = 2.4 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.58'
Capacity at bank full= 673.06 cfs
lnlet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667 7'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.0
17.0
60.0

1 18.0

0.0
34.1
51.1
65.1

0
765

2,700
5,310

0.00
41.01

256.22
673.06

Reach 1R: Natural Channel Below BMP

8 101214161820222426283032 3436 3840 424446 4850 525456 5860 626466 687072747678
Time (hours)

Hydrograph Plot
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=8.00"
Page22

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002

Reach 2R: Natural Ghannel Below BMP

lnflow =
Outflow =

16.86 cfs @ 12.26hrs, Volume=
16.79 cfs @ 12.27 hrs, Volume=

1.896 af
1.896 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.4 fps, Min. Travel Time= 0.3 min
Avg. Velocity - 2.4 fps, Avg. TravelTime= 0.3 min

Peak Depth= Q.41'
Capacity at bank full= 673.06 cfs
lnlet lnvert= 74.0Q', Outlet lnvert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0662 '/'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0
1.00 17.0
2.00 60.0
3.00 118.0

0.0
34.1
51.1
65.1

0
765

2,700
5,310

0.00
41.01

256.22
673.06

Reach 2R: Natural Ghannel Below BMP

8 1012141618202224262830323436384042444648505254565860626466687072747678
Time (hours)

Hydrograph Plot
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I
I Faith Fellowship BMpr Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=8.00"
Page 23

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 10/07/2002I
I Pond 2P: Infittration BMP

I Inflow = 43.81 cfs @ 12.0G hrs, Volume= 2.734 af
I Outflow = 17.14 cfs @ 12.26 hrs, Volume= 2.665 af, Atten= 610/o, Lag= 12.0 min

Discarded = 0.29 cfs @ 12.26hrs, Volume= 0.769 af

I 
Primary = 16.86 cfs @ 12.26hrs, Volume= 1.896 af

r 
Routing by Stor-lnd method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

I Peak Elev= 83.16' Storage= 47,771 cfr Plug-Flow detention time= 379.1 min calculated for 2.665 af (97o/o of inflow)
Storage and wetted areas determined by lrregular sections

I Elevation Surf.Area Perim. lnc.Store Cum.Store Wet.Area(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

I 77.00 3,164 229.0 0 0 3,164
I z8.oo 4,191 309.0 3,637 3,637 6,600

80.00 6,767 593.0 10,790 14,427 27,005
r 81.00 8,773 743.0 7,749 22,175 42,966
I 82.00 11,499 772.0 10,101 32,276 46,543r 83.00 14,402 790.0 12,918 45,194 48,913

84.00 17,412 920.0 15,883 61,Q77 52,940
I 85.00 2,025 970.0 8,458 69,535 59,617r

piscarded OutFlow (Free Discharge)
r t-1=Exfiltrationr
t 

lrimary OutFlow (Free Discharge)
t-2=culvert

I F3=orifice/Gratet r-4=Orifice/Grate

# Routing Invert Outlet DevicesI 1 Discarded 0.00' 0.000347 fpm Exfiltration over entire Wetted area
2 Primary 76.00' 18.0" x 100.0'long Gulvert Ke= 0.500

I Outlet Invert= 75.50' S= 0.0050'/' n= 0.013 Cc= 0.900
I 3 Device 2 83.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
' 4 Device 2 81.10' 15.0" Vert. Orifice/Grate X 2.00 C= 0.600

I
I
I
I
I

P';1,, l
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Faith Fe.ffowship BMP Type tt 24-hr Rainfal=8.00,,
Itqpq:9ly LandMar[^o^"lql 9roup, Inc. p ase 24
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 10/07/2002

Pond 2P: Infiltration BMp
Hydrograph plot

6 81012141618202224262aa0s2sas'6ia,io'izca,ia,iasoizs+sosao'rio)d;d66d;'d;i'i[76ie
Time (hours)
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Worksheet
Worksheet for Triangular Ghannel

Project DescriPtion

Worksheet

Flow Element

Method
Solve For

Structure N-3 to BMP 1

Triangular Channel

Manning's Formula

Channel Depth

lnput Data ;vlvMannings Coefficient

Slope

Left Side Slope

Right Side SloPe

Discharge

0.035

0.014500 fuft

3.00 H:V
3.00 H:V

11.31 cfs

^i""n
t.zt'llfttft"

,^qATTfn

o,{. ;:10

Depth
Flow Area

Wetted Perimetel

Top Width

Critical DePth

Critical Slope

Velocity
Velocity Head

Specific Energy

Froude Number

FlowType

1.07 ft
3.5 ftz

6.80 ft
6.45 ft
0.98 ft

o.o24327 ttlft
3.26 fVs

o.17 ft
1.24 ft
0.78

Subcritical

il
lt

c:\haestad\f mw\faithfel lowship.f m2

12t181O2 12:28:23 PM O Haestad Methods, Inc
Langley & McDonald

37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Mike Foreman
FlowMaster v6.0 [614e]

(203) 755-1 666 Page 1 of 1
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=2.80"
Page 1

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1211712002

Subcatchment 1S: Undeveloped site

Runoff = 2.04 cfs @ 12.09 hrs, Volume= 0.165 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.80"

Area (ac) CN Description

Tc Length
(min) (feet)

4.383 66 Natural Filed

Slope Velocity Capacity Description
(fUft) (fVsec) (cfs)

Hydrograph Plot

13.6

Tteg'Qt" ,,t

f ot t*t: .'

$c"'"*ttu'

l-ve
z- v&^

{0- t$-.

1qCI, ts

rr. S f-f*r,
'?'. I *-*'i!;

(.*4""€!.u::-

3,r^:t'l',rU

$' zrs ay"',

tS 3't'*r9

,?3"a& cFs

th
()

3Ilt

Direct Entry, Undeveloped Site

Subcatchment 1S: Undeveloped site

8 1012141618202224262830323436384042444648505254565860626466687072747678
Time (hours)

ii*:.: 6 i* l'"* , /3 {p "rrt,t}

'.a;' 
-f ,r ';o-*. ,i i'./ { *ti;

t*S :n- r*t- (#r.f * !"_.

-{lii rf g a{r,.:4'{:l:},; &

S, ?i ct'* d:. s!";.r*r; {F-

eb. i*l ct-S ;1. $?'..Fi$. '3.

YH.dl {.fs ,* C{"rr; H.
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ctt 7g-Y-7
g"x St:.a-
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=2.80"
Page2

HvdroCAD@ 6.00 s/n 00't766 @ 1986-2001 Applied Microcomputer Svstems 121712002

Subcatchment 25: Developed Site

Runoff = 5.51 cfs @ 12.08 hrs, Volume= 0.387 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=2.80"

Area (ac) CN Description
0.325
1.822
0.593
0.803
3.622

78
73
79
78
66

Onsite area to Structure N-2
On and Off site to culvert N-2a
On site to Culvert N-1
On and Off site to Entrance Culvert
On and Off site to Pond

7.165 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)
13.8 Direct Entry, Developed site / Re-routing

Subcatchment 25: Developed Site

Hydrograph Plot

1012 14 16 1820 2224262830 3234 3638 404244 4648 5052 5456 586062 6466 6870 72747678

{,
(J

=-9IL

Time (hours)
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Faith Fellowship BMP
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=2.8a"
Page 3

HvdroCAD@ 6.00 s/n 001766 O 1986-2001 Applied Microcomputer Svstems 1?1712002

Reach 1R: Natural Ghannel Below BMP

lnflow =
Outflow =

2.04 cfs @ 12.09 hrs, Volume=
2.03 cfs @ 12.10 hrs, Volume=

0.165 af
0.165 af, Atten= 1o/o, Lag= 0.7 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.4 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.4 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.05'
Capacity at bank full= 673.06 cfs
lnfet lnvert= 74.00', Outlet Invert= 71.0Q'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667 7

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
1.00 17.O 34.1 765 41.01
2.OO 60.0 51.1 2,700 256.22
3.00 1 18.0 65.1 5,31 0 673.06

Reach 1R: Natural Ghannel Below BMP

Hydrograph Plot

8 101214 161820222426283032 343638 404244 464850 525456 586062 646668 7072747678
Time (hours)
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Faith Fetlowship BMP Type ll 24-hr Rainfall=2-80"

Prepared by LandMark Design Group, Inc. Page 4

ttvdiooRO@ 6.OO s/n OOt zOO @ 1g86-2001 Applied Microcomputer Svstems 1211712002

Reach 2R: Natural Ghannel Below BMP

Inflow = 0.00 cfs @ 6.00 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 6.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0'05 hrs
Max. Velocity= 0.0 fps, Min. TravelTime= 0.0 min
Avg. Velocity = 0.0 fps, Avg. Travel Time= 0.0 min

Peak Depth= 0.00'
Capacity at bank full= 673.06 cfs
lnlet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667 7'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
1.00 17.0 34.1 765 41.01

2.00 60.0 51.1 2,700 256.22
3.00 118.0 65.1 5,310 673.06

Reach 2R: Natural Ghannel Below BMP

Hydrograph Plot

6 8 10 1214 161820222426283032 343638 404244 464850 525456 586062 646668 7072747678

6
(J

'.9IL

Time (hours)
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Faith Felfowship BMP Type ll 24-hr Rainfall=2.80"
Prepared by LandMark Design Group, Inc. Page 5
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1211712002

Pond 2P: Infiltration BMP

lnflow = 5.51 cfs @ 12.08 hrs, Volume= 0.387 af
Outffow = 0.05 cfs @ 24.22 hrs, Volume= 0.252 af, Atten= 99%, Lag= 728.7 min
Discarded = 0.05cfs@ 24.22hrs, Volume= 0.252af
Primary = 0.00 cfs @ 6.00 hrs, Volume= 0.000 af

Routing by Stor-lnd method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

Peak Efev= 78.97' Storage= 14,761 cf
Plug-Ffow detention time= 1,908.2 min calculated for 0.252 at (650/o of inflow)
Storage and wetted areas determined by lregular sections

Elevation Surf.Area Perim. lnc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

77.00 6,217 308.0 0 0 6,217
78.00 7,502 334.0 6,949 6,849 7,5U
80.00 8,901 362.0 16,383 23,233 9,283
81.00 10,765 523.0 9,818 33,051 20,631
82.00 12,930 703.0 11,831 44,882 38,202
83.00 16,006 858.0 14,441 59,322 57,472
84.00 22,172 902.0 19,005 78,328 63,697
85.00 25,765 911.0 23,946 102,274 65,281

Discarded OutFlow (Free Discharge)
t-1=Exfiltration

Primary OutFlow (Free Discharge)
L-2=c-ulvert

F3=Orifi"e/Grate
!=Orifice/Grate

# Routinq lnvert Outlet Devices
1 Discarded 0.00' 0.000347 fpm Exfiltration over entire Wetted area
2 Primary 76.00' 18.0" x 100.0'long Gulvert Ke= 0.500

Outlet lnvert= 75.50' S= 0.0050'/' n= 0.013 Cc= 0.900
3 Device 2 83.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
4 Device 2 81.10' 15.0" Vert. Orifice/Grate X 2.00 C= 0.600
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=2.80"
Page 6

.00 s/n 001766 @ 1

Pond 2P: Infiltration BMP

Hydrograph Plot

o e i0l:ttrcfi2022242628303234363a4042444648s05254565860626466687072747678
Time (hours)

0
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Faith Fellowship BMP Type ll 24-hr Rainfall=3.50"
Prepared by LandMark Design Group, Inc. Page 7
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1211712002

Subcatchment 1S: Undeveloped site

Runoff = 4.20 cfs @ 12.07 hrs, Volume= 0.292a1

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=3.50"

Area (ac) CN Description
4.383 66 Natural Filed

Tc Length Slope Velocity Capacity Description
(min) (feet) (fvft) (fVsec) (cfs)

13.6 Direct Entry, UndeveloPed Site

Subcatchment 1S: Undeveloped site

Hydrograph Plot

6 8 1o 121416182022242628303234363840424446485052 5456586062 6466 687072747678
Time (hours)

o
(,

;
.9r!2

iL 4:20
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Faith Feftowship BMP Type ll 24-hr Rainfall=3-50"

Prepared by LandMark Design Group, lnc. Page 8
HvdioCAD@ 6.00 s/n 001766 @ igaO-2001 Applied Microcomputer Svstems 1211712002

Subcatchment 25: Developed Site

Runoff = 9.71 cfs @ 12.07 hrs, Volume= 0.635 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=3.50"

Area (ac) CN Description

0.325 78 Onsite area to Structure N-2
1.822 73 On and Off site to culvert N-2a
0.593 79 On site to Culvert N-1
0.803 78 On and Off site to Entrance Culvert
3.622 66 On and Off site to Pond

(min) (feet) (fVft)

7.165 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(fUsec) (cfs)

13.8 Direct Entry, Developed site / Re-routing

Subcatchment 25: Developed Site

g
o

;
-9ll.

Hydrograph Plot

6 8 1o 12141618202224262830 32343638 4042444648505254565860626466687072747678
Time (hours)

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 132



Faith Feffowship BMp Type ll 24-hr Rainfall=3-50"

Prepared by LandMark Design Group, lnc. Page 9

ttvOiocRO€r O.OO s/n OOTZOO @ tgaO-ZOOt Rpplied Microcomputer Svstems 1211712002

Reach 1R: Natural Ghannel Below BMP

Inflow = 4.20 cfs @ 12.07 hrs, Volume= 0'292 af
Outflow = 4.14cfs@ 12.09 hrs, Volume= 0.292af, Atten= 1o/o, Lag= 0.8min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0'05 hrs
Max. Velocity=2.1fps, Min. TravelTime= 0.3 min
Avg. Velocity = 2.4 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.10'
Capacity at bank full= 673.06 cfs
lnfet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667 '/'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00
1.00 17.0 34.1 765 41.01

2,OO 60.0 5',t.1 2,700 256.22
3.00 118.0 65.1 5,310 673.06

Reach 1R: Natural Ghannel Below BMP

Hydrograph Plot

o a t'o tzlc rc1820222426283032 343638 404244 464850 525456 586062 646668 7072747678

o
o

]otr2

1

Time (hours)
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Faith Feffowship BMP Type ll 24-hr Rainfall=3.50"
Prepared by LandMark Design Group, Inc. Page 10
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1211712002

Reach 2R: Natural Channel Below BMP

Inflow = 0.00 cfs @ 6.00 hrs, Volume= 0.000 af
Outflow = 0.00 cfs @ 6.00 hrs, Volume= 0.000 af, Atten= 07o, Lag= 0.0 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.0 fps, Min. TravelTime= 0.0 min
Avg. Velocity = 0.0 fps, Avg. TravelTime= 0.0 min

Peak Depth= 0.00'
Capacity at bank full= 673.06 cfs
f nlet lnvert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667 7'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
1.00 17.O 34.1 765 41.01
2.OO 60.0 51.1 2,700 256.22
3.00 118.0 65.1 5.310 673.06

Reach 2R: Natural Ghannel Below BMP

Hydrograph Plot

6 8 10'1214161820222426283032343638 404244 4648505254565860626466687072747678
Time (hours)

t,
(.t

>o
t!
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Faith Fellowship BMP Type Il 24-hr Rainfall=3.50"
Prepared by LandMark Design Group, Inc. Page 11

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1211712002

Pond 2P: Infiltration BMP

lnflow = 9.71 cfs @ 12.07 hrs, Volume=
Outffow = 0.07 cfs @ 24.23 hrs, Volume=
Discarded = 0.07 cfs @ 24.23 hrs, Volume=
Primary = 0.00 cfs @ 6.00 hrs, Volume=

0.635 af
Q.291 af , Atten= 99%, Lag= 729.5 min
0.291 af
0.000 af

Routing by Stor-lnd method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

Peak Efev= 80.20' Storage= 25,203 cf
Plug-Flow detention time= 1,914.3 min calculated for 0.291 af (460/o of inflow)
Storage and wetted areas determined by lrregular sections

Elevation Surf.Area Perim. Inc.Store Cum.Store Wet.Area
(feeO (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

77.00
78.00
80.00
81.00
82.00
83.00
84.00
85.00

6,217 308.0
7,502 334.0
8,901 362.0

10,765 523.0
12,930 703.0
16,006 858.0
22,172 902.0
25,765 911.0

0
6,849 6,849

16,383 23,233

0 6,217
7,5U
9,283

20,6319,818
11,831
14,441
19,005
23,946

33,051
44,882 38,202
59,322 57,472
78,328 63,697

102,274 65,281

piscarded OutFlow (Free Discharge)
t-1=Exfiltration

Primary OutFlow (Free Discharge)
LZ=C-ulvert

F3=orifice/Grater-4=Orifice/Grate

# Routinq Invert Outlet Devices
1

2

3
4

Discarded
Primary

Device 2
Device 2

0.00' 0.000347 fpm Exfiltration over entire Wetted area
76.00' 18.0" x 100.0'long Gulvert Ke= 0.500

Outlet lnvert= 75.50' S= 0.0050'i' n= 0.013 Cc= 0.900
83.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
81.10' 15.0" Vert. Orifice/Grate X 2.00 C= 0.600
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=3.50"
Page 12

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1211712002

Pond 2P: Infiltration BMP

Hydrograph Plot

6 8 10',t2141618202224262830323436384042444648505254565860626466687072747678
Time (hours)
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 13

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1211712002

Subcatchment 1S: Undeveloped site

Runoff = 13.37 cfs @ 12.06 hrs, Volume= 0.838 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=5.80"

Area (ac) CN Description
4.383 66 Natural Filed

Tc Length Slope Velocity
(min) (feet) (fVft) (fVsec)

Capacity Description
(cfs)

13.6 Direct Entry, Undeveloped Site

Subcatchment 1S: Undeveloped site

8 10't21416182022242628303234 363840 42444648 505254565860626466687072747678
Time (hours)

Hydrograph Plot
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 14

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1211712002

Subcatchment 25: Developed Site

Runoff = 26.21 cts@ 12.06 hrs, Volume= 1.635 af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=5.80"

Area (ac) CN Description
0.325
1.822
0.593
0.803
3.622

78
73
79
78
66

Onsite area to Structure N-2
On and Off site to culvert N-2a
On site to Culvert N-1
On and Off site to Entrance Culvert
On and Off site to Pond

7.165 71

Tc Length
(min) (feet)

Weighted Average

Slope Velocity Capacity Description
(fVft) (fVsec) (cfs)

13.8 Direct Entry, Developed site / Re-routing

Subcatchment 25: Developed Site

6 8 1012141618202224262830323436384042444648505254565860626466687072747678
Time (hours)

.g
a)

3Ilt

Hydrograph Plot
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Faith Fellowship BMP
Prepared by LandMark Design Group, lnc.
HydroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomouter Svstems

Type ll 24-hr Rainfall=5.80"
Page 15

1211712002

Reach 1R: Natural Ghannel Below BMP

lnflow =
Outflow =

13.37 cfs @ 12.06 hrs, Volume=
13.20 cfs @ 12.07 hrs, Volume=

0.838 af
0.838 af, Atten= 1o/o, Lag= 0.6 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.1fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.4 fps, Avg. TravelTime= 0.3 min

Peak Depth= 0.33'
Capacity at bank full= 673.06 cfs
lnfet Invert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.'100 Length= 45.0' Slope= 0.0667 7'

Depth End Area Perim.
(feet) (sq-ft) (feet)

Storage Discharge
(cubic-feet) (cfs)

0.00 0.0
1.00 17.O
2.00 60.0
3.00 118.0

0.0
34.1
51.1
65.1

0 0.00
765 41.01

2,700 256.22
5,310 673.06

Reach 1R: Natural Ghannel Below BMP

o
o

'.9IL

6 8'1012141618202224262830323436384042444648505254565860626466687072747678
Time (hours)

Hydrograph Plot

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 139



Faith Feflowship BMP Type ll 24-hr Rainfall=5.80"
Prepared by LandMark Design Group, lnc. Page 16
HydroCAD@ 6.00 s/n 001766 O 1986-2001 Apolied Microcomouter Svstems 'l2l17l2\O2

Reach 2R: Natural Ghannel Below BMP

lnflow = 1.89 cfs @ 13.07 hrs, Volume= 0.661 af
Outflow = 1.89 cfs @ 13.08 hrs, Volume= 0.661 af, Atten= 0%, Lag= 0.6 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.4 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 2.4 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.05'
Capacity at bank full= 673.06 cfs
lnlet fnvert= 74.00', Outlet Invert= 71.00'
Gustom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667'f

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)
0.00 0.0 0.0 0 0.00
1.00 17.0 34.1 765 41.01
2.00 60.0 51.1 2,700 256.22
3.00 118.0 65.1 5.310 673.06

Reach 2R: Natural Ghannel Below BMP

Hydrograph Plot

6 8 101214161820222426283032 343638 404244 464850525456586062 646668 7072747678
Time (hours)

o
o

ol
tr
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Faith Fellowship BMP
Prepared by LandMark Design Group, lnc.

23,946 102,274

Type ll 24-hr Rainfall=5.80"
Page 17

7,594
9,293

20,631
38,202
57,472
63,697
65,281

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Apptied Microcomputer Svstems 121712002

Pond 2P: lnfiltration BMP

lnflow =
Outflow =
Discarded =
Primary =

77.00
78.00
80.00
81.00
82.00

Routing by Stor-lnd method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

Peak Elev= 81.56' Storage= 39,676 cf
Plug-Flow detention time= 788.8 min calculated for 1.169 af (72o/o of inflow)
Storage and wetted areas determined by lrregular sections

Elevation Surf.Area Perim. lnc.Store Cum.Store Wet.Area
(feet) (sq-ft) (feet) (cubic-feet) (cubic-feet) (sq-ft)

26.21 cfs @ 12.06 hrs, Volume=
2.07 cfs @ 13.07 hrs, Volume=
0.18 cfs @ 13.07 hrs, Volume=
1.89 cfs @ 13.07 hrs, Volume=

6,217 308.0
7,502 334.0
8,901 362.0

10,765 523.0
12,930 703.0

1.635 af
1.169 af, Atten= 92o/o, Lag= 60.4 min
0.509 af
0.661 af

0 6,217

83.00 16,006 858.0
84.00 22,172 902.0

0
6,849

16,383
9,818

11,831
14,441
19,005

6,849
23,233
33,051
44,882
59,322
78,328

85.00 25.765 911.0

Piscarded OutFlow (Free Discharge)
L1=Exfiltration

frimary OutFlow (Free Discharge)
t-2=cLlvert

F3=Orifice/Gratel-4=Orifice/Grate

# Routing Invert Outlet Devices
1

2

3
4

Discarded
Primary

Device 2
Device 2

0.00' 0.000347 fpm Exfiltration over entire Wetted area
76.00' 18.0" x 100.0'long Culvert Ke= 0.500

Outlet Invert= 75.50' S= 0.0050 7' n= 0.013 Cc= 0.900
83.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
81 . 1 0' 15.0" Vert. Orifice/Grate X 2.00 C= 0.600
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=5.80"
Page 18

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1?1712002

Pond 2P: lnfiltration BMP

Hydrograph Plot

o
a)

3o
tr

6 8 101214161820222426283032343638404244464850s254565860626466687072747678
Time (hours)
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Faith Fellowship BMP Type ll 24-hr Rainfall=8.00"

Prepared by LandMark Design Group, lnc. Page 19

ItvdiocRo@ 6.oo s/n ootzoo O tggo-zoo1 Applied Microcomputer Svstems 1211712002

Subcatchment 1S: UndeveloPed site

Runoff = 23.66 cfs @ 12.06 hrs, Volume= 1.464 at

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=8.00"

Area (ac) CN

4.383 66

Tc Length

Natural Filed

Slope Velocity
(fVft) (fUsec)

Capacity Description
(cfs)(min) (feet)

13.6 Direct Entry, UndeveloPed Site

Subcatchment 1S: Undeveloped site

6 8 10 12141618202224262830 32343638 4042444648505254565860626466687072747678
Time (hours)

o
(,

3o
lI-

18

16

14

12

10

a

o

4

2

Hydrograph Plot
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Faith Feltowship BMP Type ll 24-hr Rainfall=8-00"

Prepared by LandMark Design Group, Inc. Page 20

HvdioCRD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 121712002

Subcatchment 25: DeveloPed Site

Runoff = 43.81 cfs@ 12.06hrs, Volume= 2.734af

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Type ll 24-hr Rainfall=8.00"

Area (ac) CN Description
0.325
1.822
0.593
0.803
3.622

78
73
79
78
66

Onsite area to Structure N-2
On and Off site to culvert N-2a
On site to Culvert N-1
On and Off site to Entrance Culvert
On and Off site to Pond

7.165 71 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (fUft) (fUsec) (cfs)

13.8 Direct Entry, Developed site / Re'routing

Subcatchment 25: Developed Site

o
(,

3
-9
u-

Hydrograph Plot

1012141618202224262830 32343638 4042444648505254565860626466687072747678
Time (hours)
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Faith Felfowship BMP Type ll 24-hr Rainfall=8.00"

Prepared by LandMark Design Group, lnc. Page21
HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 121712002

Reach 1R: Natural Ghannel Below BMP

lnflow = 23.66 cfs @ 12.06 hrs, Volume= 1.464 at
Outflow = 23.37 cfs @ 12.07 hrs, Volume= 1.464 af , Atten= 1o/o, Lag= 0.6 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.4 fps, Min. TravelTime= 0.3 min
Avg. Veloci$ = 2.4 fps, Avg. Travel Time= 0.3 min

Peak Depth= 0.58'
Capacity at bank full= 673.06 cfs
Inlet Invert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667 7'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

0.00 0.0 0.0 0 0.00'1.00 17 .O 34.1 765 41.A1
2.00 60.0 51.1 2,700 256.22
3.00 118.0 65.1 5,310 673.06

Reach 1R: Natural Ghannel Below BMP

Hydrograph Plot

fl'
/. \-

6 8 10 1214161820222426283032 3436 3840 424446 4850 525456 5860 626466 687072747678
Time (hours)

24

1

1

1

1

o
o

;
-9l!

4
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Faith Felfowship BMP Type ll 24-hr Rainfall=8.00"

Prepared by LandMark Design Group, Inc. Page 22
HvdioGAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 121712002

Reach 2R: Natural Ghannel Below BMP

lnflow =
Outflow =

0.00
1.00
2.00

11.27 cfs @ 12.33 hrs, Volume=
11.27 cfs @ 12.35 hrs, Volume=

1.733 af
1.733 af , Atten= 0o/o, Lag= 0.8 min

Routing by Stor-lnd+Trans method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs
Max. Velocity= Z.+ fps, Min. TravelTime= 0.3 min
Avg. Velocity = 2.4 fps, Avg. TravelTirne= 0.3 min

Peak Depth= 0.27'
Capacity at bank full= 673.06 cfs
lnfet Invert= 74.00', Outlet Invert= 71.00'
Custom cross-section table, n= 0.100 Length= 45.0' Slope= 0.0667 '/'

Depth End Area Perim. Storage Discharge
(feet) (sq-ft) (feet) (cubic-feet) (cfs)

3.00 118.0

0.0
17.0
60.0

0.0
34.1
51.1
65.1

0
765

2,700
5,310

0.00
41.01

256.22
673.06

Reach 2R: Natural Ghannel Below BMP

o
t,

;
9
l,L

Hydrograph Plot

101214161820222426283032 3436 3840 424446 4850 525456 5860 626466 687072747678
Time (hours)
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Faith Fellowship BMP
Prepared by LandMark Design Group, lnc.

Type ll 24-hr Rainfall=8.00"
Page 23

HvdroCAD@ 6.00 s/n 001766 @ 1986-2001 Applied Microcomputer Svstems 1?1712002

Pond 2P: lnfiltration BMP

lnflow =
Outflow =
Discarded =
Primary =

43.81 cfs @ 12.06 hrs, Volume=
11.56 cfs @ 12.33 hrs, Volume=
0.29 cfs @ 12.33 hrs, Volume=

11.27 cfs @ 12.33 hrs, Volume=

2.734 af
2.267 af, Atten= 74o/o, Lag= 16.5 min
0.534 af
1.733 af

Wet.Area
(sq-ft)

Routing by Stor-lnd method, Time Span= 6.00-78.00 hrs, dt= 0.05 hrs

Peak Elev= 82.64' Storage= 54,053 cf
Pf ug-Ffow detention time= 445.4 min calculated for 2.265 af (83o/o of inflow)
Storage and wetted areas determined by lrregular sections

Elevation Surf.Area Perim. lnc.Store Cum.Store
(cubic-feet)(feet) (sq-ft) (feet) (cubic-feet)

77.00
78.00
80.00
81.00
82.00
83.00
84.00
85.00

6,217 309.0
7,502 334.0
8,901 362.0

10,765 523.0
12,930 703.0
16,006 858.0
22,172 902.0
25,765 911.0

0
6,849

16,383
9,818

11,831
14,441
19,005
23,946

0
6,849

23,233
33,051
44,882
59,322
78,328

1Q2,274

6,217
7,5U
9,283

20,631
38,202
57,472
63,697
65,281

Discarded OutFlow (Free Discharge)
t-1=bffilfration

Primary OutFlow (Free Discharge)
t-2=culvert

F3=orifice/Gratel-4=Orifice/Grate

# Routing Invert Outlet Devices
1

2

3
4

Discarded
Primary

Device 2
Device 2

0.00' 0.000347 fpm Exfiltration over entire Wetted area
76.00' 18.0" x 100.0'long Culvert Ke= 0.500

Outlet Invert= 75.50' S= 0.0050'/' n= 0.013 Cc= 0.900
83.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600
81.10' 15.0" Vert. Orifice/Grate X 2.00 C= 0.600
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Faith Fellowship BMP
Prepared by LandMark Design Group, Inc.

Type ll 24-hr Rainfall=8.00"
Page24

1 986-2001

Pond 2P: Infiltration BMP

Hydrograph Plot

i0i2iqrcfi202224262830323436384042 444648s0s2s4b6s860626466687072747678
Time (hours)
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GEOTECHI\ICAL REPORT AND
ADDENDUM
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Report of Subsurface Investigation
And Geotechnical Engineering Services
Faith Fellowship Church
Williamsburg, Virginia
GET Project No. VB02-iB3G
June 24,2002
Prepared For: Pastor Jerry Jutras

G/O LandMark Design Group

*l
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June 24, 2002

TO: Pastor Jerry Jutras
G/O LandMark Design Group
4029 lronbound Road, Suite 100
Williamsburg, Virginia 23188

Attn: Mr. C. J. Bodnar, P.E.

RE: Report of Subsurface Investigation and Geotechnical Engineering Ser:vices
Faith Fellowship Ghurch
Williamsburg, Virginia
G E T Project No: VBO2-183G

Dear Mr. Bodnar:

In compliance with your instructions, we have completed our Subsurface Exploration
and.Geotechnical Engineering Services for the referenced project. The results of this
study, together with our recommendations, are presented in this report.

Often, because of design and construction details that occur on a project, questions
arise concerning subsurface conditions. G E T Solutions, tnc. woutd be pleased to
continue its role as Geotechnical Engineer during the project implementation.

We trust that the information contained herein meets your immediate need, and we
would ask that you call this office with any questions that you may have.

Respectf ully Subm itted,

Staff Engineer
VA Lic. # 033932

Qnr*#*
Principal Engineer
VA Lic. # 018045

Copies: (3) Client

N0,033932

/O\.a(''22^^ 
.{s.o

S,oror t-{

204GraysonRoad,SuiteB . VirginiaBeach.VA23462, Phone: (757)-5 l8-1703. Fax: (757)-5t8-1704
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Report of Subsurface Exploration and Geotechnical Engineering services
Faith Fellowship Church
Williamsburg, Virginia
GET Project No: VB02-183G

June24,2O02

1 .O PROJECT INFORMATION

1.1 Project Authorization:

G E T Solutions, Inc. has completed our subsurface exploration and geotechnical
engineering services for the proposed Faith Fellowship Church project located in
Williamsburg, Virginia. The geotechnical engineering services were conducted in
general accordance with G E T Proposal No. pVBo2-212G, dated May 21,2oo2,
Authorization to proceed with the services was in the form of G E T Proposal No.
PVBO2-212G, signed on June 4, 2OO2, by pastor Jerry Jutras.

1.2 Project Description:

The proposed development at this site is planned to consist of constructing a new
church, with associated parking and stormwater managernent facilities. As reported
by the project Civil Engineer, the structure will consist of a one-story, wood-framed
building with a wood truss roof system. The structure will be about SOOO square feet
in plan area. The maximum wall and column loads associated with the building are
expected to be about 3 kips per linear foot and up to 4O kips per column, respeetively.
The slab will be constructed as a slab-on grade member, with the distributed loads not
expected to exceed about 1bO pounds per square foot (pSF). The finish floor etevation
was not known at the time of this reporting, howev€r it is anticipated that the finish
floor elevation will coincide with or be slightly above the current grades. Accordingly,
fess than 2 teet of cut or fill is expected to be required to establish the proper
elevations. The stormwater management pond is proposed for construction on the
western portion of the property.

lf any of the noted information is incorrect or has changed, please inform G E T
Solutions' Inc. so that we may amend the recomrnendations presented in this report, if
appropriate.
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Report of Subsurface Exploration and Geotechnical Engineering Services
Falth Fellowship Ghurch
Williamsburg, Virginia
GET Project Nor VB02-183G

1.3 Purpose and Scope of Services:

June24,2002

The purpose of this study was to obtain information on the general subsurface
conditions at the proposed project site. The subsurface conditions encountered were
then evaluated with respect to the available project characteristics. In this regard,
engineering assessments for the following items were formutated:

General assessment of the soils revealed by the borings performed at the
proposed development.

General location and description of potentially deleterious material
encountered in the borings that may interfere with construction progress
or structure performance, including existing fills or surficial/subsurface
organics.

soil subgrade preparation, including stripping, grading and compaction.
Engineering criteria for placement and compaction of approved structural
fill rnaterial.

Construction considerations for fill placement, subgrade preparation, and
foundation excavations.

Typical pavement sections based on the field exploration activities (one
CBR test) and our experience with similar soil conditions.

shallow subsurface soils evaluation with respect to the Stormwater
Management Pond construction and suitability of the excavated soits for
reuse as structural fill material.

Feasibility of utilizing a shallow foundation systern for support of the
proposed structure and an evaluation of Shrink/Swell potential of the
foundation bearing soils. Design parameters required for the foundation
system, including foundation sizes, allowable bearing pressures,
foundation levels and expected total and differential setttements.

The scope of services did not include an environmental assessment for determining the
presence or absence of wetlands or hazardous or toxic material in the soil, bedrock,
surface water, groundwater or air, on or below or around this site. prior to
development of this site, an environmental assessment is advisable.
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Report of Subsurface Exploration and Geotechnical Engineering Services
Faith Fellowshlp Church
Williamsburg, Virginia
GET Project No: VB02-183G

June24,2002

2,0 FIELD AND LABORATORY PROCEDURES

2.1 Field Exploration:

In order to explore the general subsurface soil types and to aid in developing
associated foundation design parameters, two 2O-foot deep Standard Penetration Test
(SPT) borings (designated as B-1 and B-2) were drilled by G E T Solutions, Inc.
Specifically, Boring B-1 was drilled within the proposed building area and BoringB-2
was drilled within the proposed Stormwater Management Area. The SPT borings were
performed with the use of a power drill rig using hollow stem auger drilling procedures,
The soil samples were obtained with a Split-Spoon Sampler in general accordance with
the Standard Penetration Test (SpT) method ASTM D-l596. These samples were
taken continuously from the ground surface to a depth of 1O feet, and at S-foot
intervals thereafter.

In addition to the SPT borings, one bulk soil sample (designated as CBR-I) was
collected from the approximate subgrade tevel within the proposed pavement area, at a
depth ranging from about 1 to 2 feet below existing grades. The bulk soil sample was
returned to our laboratory and subjected to CBR testing in accordance with VTM
standards. Also, a 5-foot deep hand auger boring was drilled at the CBR location.

The boring and CBR locations were established by representatives of LandMark
Development Group and were located and staked in the field by a representative of G E
T Solutions. lnc. The approximate boring and CBR locations are shown on the
attached "Boring Location Plan", Figure 1 (Appendix l), adopted from a site plan
furnished to us by LandMark Design Group.
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Report of subsurface Exploration and Geotechnical Engineering services
Faith Fellowship Church
Williamsburg, Virginia
GET Project No: VBO2-183G

2.2 Laboratory Testing:

June 24,2OO2

Representative portions of all soil samples collected during drilling were sealed in glass
jars, labeled and transferred to our laboratory for classification and analysis. The soil
classification was performed by a Geotechnical Engineer in accordance with ASTM
D2488.

Three representative split spoon soil samples were selected and subjected to laboratory
testing, which included natural moisture, -#2OO sieve wash testing and analysis, in
order to corroborate the visual classification. These test results are noted in Table I
and are presented on the "Log of Boring" sheets (Appendix ll), included with this
report.

Table | - Laboratory Test Results

The bulk subgrade soil sample was subjected to natural moisture content, -#2}Osieve,
Atterberg Limits' Standard Proctor, and CBR testing in accordance with VTM
standards. A summary of the CBR test results and the moisture density relationship
curve (Proctor) is presented in Appendix lV.

Boring
No.

Sample
No.

Depth
(Ft)

Natural
Moisture {%)

-#200
Sieve (%l

Glassification

B-1 s-2 2-4 15 28.2 SM
B-2 s-4 6-B 21 46.5 SM
B-2 s-6 13.5-1 5 12 19.6 SM
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Report of Subsurface Exploration and Geotechnicar Engineering services
Faith Fellowship Church
Williamsburg, Virginia
GET Project No: VB02-183G

June 24,2OO2

3.0

3.1 Site Location and Description:

The proposed project site is accessed by School House Lane in Williamsburg, Virginia.
Specifically, the proposed construction area is bordered to the south by Stonehouse
Elementary School, to the east by School House Lane, and to the north and west by
undeveloped property, During our site reconnaissance, the parcel generally consisted
of an agricultural field, with the exception of the westernmost portion of the property,
which was wooded. Based on a visuat observation, the site appeared level with less
than a 1-foot change in elevation in 50 feet. Evidence of underground utilities (storm
drain, phone, power) were observed adjacent to the existing roadway, as marked by
the utility companies.

3.2 Subsurface Soil Conditions:

The results of our field exploration program indicated the presence of approximately 6
to 8 inches of tilled material at the boring locations. The tilled materiat thickness could
vary at other locations. Underlying the superficial materials and extending to the SpT
boring termination depth 20 feet below current grades, the subsurtacJ roif, 

--rr"
generally arranged in a 2-layer configuration.

The initial soil layer extended beneath the tilled material to approximately 1g feetbelow current grades. The soils of this layer were granular in nature and consisted of
SAND (SP-SM, SM, sM-scl with varying amounts of Silt and Clay. The Standard
Penetration Test (sPT) results, N-vatues, recorded within the granutar soils ranged from
3 to 14 blows-per-foot (BPF), indicating a very loose to medium dense relative density.
seams of CLAY (cL) were interbedded within the granular stratum at depths ranging
from 7 to 18 feet below current grades. The granular soils of this layer have tow
Shrink/Swell potential and will not have adverse effects upon the foundations in that
respect,

The second sqil layer extended beneath the initial soil layer to the SpT boring
termination depth of 20 feet below current grades. These soils consisted of CLAy(cL) with varying amounts of sand. The N-values recorded within the soils of this layer
averaged 7 BPF, indicating a medium stiff consistency.
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June 24, 2002

The subsurface description is of a generalized nature provided to highlight the major
soil strata encountered. The records of the subsurface exploration are included in
Appendix ll (Log of Boring sheets) and in the Generalized Soil profile presented in
Appendix lll, which should be reviewed for specific information as to the individual
borings. The stratifications shown on the records of the subsurface exploration
represent the conditions only at the actual boring locations. Variations may occur and
should be expected between boring locations. The stratifications represent the
approximate boundary between subsurface materials and the transition may be
gradual.

3.3 Groundwater Information:

The groundwater table depth was measured at each boring tocation during drilling
operations. The depth to the groundwater table was recorded at 18 feet below the
existing grades at the locations of Borings B-1 and B-2. The groundwater table was
not encountered at the location of HA-l, as it was terminated at a depth of b feet
below current grades.

Groundwater conditions will vary with environmental variations and seasonal
conditions, such as the frequency and magnitude of rainfall patterns, as well as man-
made influences, such as existing swales, drainage ponds, underdrains and areas of
covered soil (paved parking lots, side walks, etc.). In the project's area, seasonal
groundwater fluctuations of !2 feet are common; however, greater fluctuations have
been documented. We recommend that the contractor determine the actual
groundwater levels at the time of the construction to determine groundwater impact
on the construction procedures, if necessary.
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Report of Subsurface Exploration and Geotechnicql Engineering Services
Faith Fellowship Chureh
Willlamsburg, Virginia
GET Project No: VB02-183G

3.4 Shrink-Swell Soils Gharacteristics:

June 24, 2OO2

The soils recovered during our field exptoration were tested and evaluated for their
potential to expand or contract with moisture changes (typically termed shrink-swell).
Shallow foundations constructed on expansive soils (Clays) at certain depths rnay be
subjected to detrimental uplift forces caused by the swelling of these soils as a result
of an increase'in the moisture content. As these clays lose moisture they may
conversely shrink. This situation can adversely affect the foundation.

The most important fact to remember is that swelling and shrinking will only take place
if moisture changes occur, which can be induced by change in weather conditions,
leaky pipes, poor drainage and site layout (i.e. reduction of trees, elevation change
etc.). The depth of the soil influenced by weather conditions is termed the "active
depth", which will vary due to weather changes, locality and the presence or absence
of ground water. Soils encountered below the active zone may posses the
characteristics for potential shrink/swell, but since the water content of the soil is
constant volume changes will not take place. The local active depth associated with
the charige in weather conditions generally extends to about 4 to 1O feet below
existing grades depending on the region, and site topography.

Many researchers have developed relationships between the shrink/swell potential and
various soil properties. Liquid Limit (LL) and Plasticity Index (Pl) testing are commonly
used as indicators of shrink/swell potential, with the higher Pl's resutting in higher
shrink/swell potential. Several publications recognize soils with Pl's in excess of 2b as
high potential shrink/swell soils, conversely soils with Pl's less than 15 are considered
to be of low shrink/swell potentiat.
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June24,2OO2

4.0 EVALUATTON AND BECOMMENpATTONS

4.1 Clearing and Grading:

The proposed construction areas should be cleared by means of removing the tilled
organic materials, all trees, topsoil, and root mat. lt is estimated that a cut averaging
6 inches in depth will be required to remove the tilled organic materials. This 

"ut 
i"

expected to extend deeper in isolated areas to remove deeper deposits of topsoil
material, root mat or debris, which may become evident during the ctearing. lt is
recommended that the clearing operations extend laterally at least 5 feet'beyond the
perimeter of the proposbd building and parking areas.

The results of our fietd exploiation program indicated that the soils below the topsoil
consisted of very loose SAND (SP-SM, SM). Combinations of excess surface moisture
from precipitation ponding on the site and the construction traffic, including heavy
compaction equipment, may create pumping and general deterioration of the bearini
capabilities of the surface soils. Therefore, undercutting to remove very loose soils in
isolated areas may become necessary. In this regard, and in order to reduce
undercuttihg, care should be exercised during the clearing, grading and constrilction
operations at the site. Grading should be performed during a dry season if at all
possible. This should minimize these potential problems, although they may not be
totally eliminated.

4.2 Subgrade Preparation:

Following the clearing operatior, the exposed subgrade soils should be densified with a
large static drum roller. After the subgrade soils have been densified, they should be
evaluated by G E T Solutions, lnc. for stability. Accordingly, the subgrade soils should
be proofrolled to check for pockets of loose material hidden beneath a crust of better
soil. Several passes should be made by a large rubber-tired roller or loaded dump truck
over the construction areas, with the successive passes aligned perpendicularly. The
number of passes will be determined in the field by the Geotechnical Engineer
depending on the soils conditions. Any purnping and unstable areas observed Juring
proofrolling (beyond the initial cut) should be undercut and/or stabilized at the
directions of the Geotechnical Engineer.

Following the field exptoration activities and approvat by the engineer, it is
recommended that, within the construction areas, natural soils below stripped grade
should be compacted to a dry density of at least 98 percent of the standard proctor
maximum dry density (ASTM D698), as tested to a depth of l2inches, when possible,
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4.3 Structural Fill and Placement:

June 24, 2OQ2

Following the approval of the natural subgrade soils by the Geotechnical Engineer, the
placement of the fill required to establish the design grades may begin. Any rnaterial
to be used for structural fill should be evaluated and tested by G E T Solutions, Inc.
prior to placement to determine if they are suitable for the intended use. Suitabte
structural fill material should consist of sand or gravel containing less than 27o/o by
weight of fines {SP, SM, SW, GP, GW), having a liquid limit less than 20 and plastic
limit less than 6, and should be free of rubble, organics, clay, debris and other
unsuitable material.

Based on our field and laboratory testing procedures, the majority of the on-site soils
located beneath the tilled material appear suitable for re-use as structuralfill within the
construction areas. Further classification testing (natural moisture, full sieve, Standard
Proctor) should be performed on any on-site materials presented for reuse as structuralfill. lf pockets of CLAy (CL) or Clayey SAND {SC) are encountered they should be
separated from the sandy soils and stockpiled for use as general fill within green areas.

All structural fill should be compacted to a dry density of at least 98 percent of the
standard Proctor maximum dry density (ASTM D6gg). In general, the compaction
should be accomplished by ptacing the fill in maximum lO-inch loose lifts and
mechanically compacting each lift to at least the specified minimum dry density. A
representative of G E T Solutions, tnc. should perform field density tests on each lift as
necessary to assure that adequate compaction is achieved.

Backfill material in utility trenches within the construction areas should consist of
structural fill (as previously above), and should be compacted to at least 98 percent of
ASTM D698. This fill should be placed in 4 to 6 inch loose lifts when hand
compaction equipment is used.

Care should be used when operating the compactors near existing structures to avoid
transmission of the vibrations that could cause settlement damage or disturb
occupants. In this regard, it is recommended that the vibratory roller remain at least
25 feet away from existing structures; these areas should be compacted with small,
hand-operated compaction equipment.
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Report of Subsurface Exploration and Geotechnical Engineering Services
Falth Fellowship Church
Williamsburg, Virginia
GET Project No: VB02-183G

4.4 Foundation Design Recommendations:

June 24,2402

Provided that the construction procedures are properly performed, the proposed
structure can be supported by shallow spread footings bearing over firm soil or well
compacted structuralfill material. The footings can be designed using a net altowable
soil pressure of 1500 pounds per square foot (psf), In using net pressures, the weight
of the footings and backfill over the footings, including the weight of the floor slab,
need not be considered. Hence, only loads applied at or above the finished ftoor need
to be used for dimensioning the footings.

In order to develop the recommended bearing capacity, the base of the footings should
have an embedment of at least 1B inches beneath finished grades and wall footings
shoufd have a minimum width of 24 inches. In addition, isolated square cotumn
footings are recommended to be a minimum of 3 feet by 3 feet in area for bearing
capacity consideration. The recornmended 18-inch footing embedment is considered
sufficient to provide adequate cover against frost penetration to the bearing soils. The
foundation bearing soils are granular in nature and have a low Shrink/Swell potential.

4.5 Setttements;

It is estimated that, with proper site preparation, the maximum resulting total
settlement of the proposed foundations should be up to 1 inch. The maximum
differential settlement magnitude is expected to be less than 1|2-inch between
adjacent footings (wall footings and column footings of widely varying loading
conditions). The settlements were estimated on the basis of the results of the field
penetration tests. Carefulfield control will contribute substantially towards minimizing
the settlements.

4.6 Foundation Excavations:

In preparation for shallow foundation support, the footing excavations should extend
into firm natural soil or well compact'ed structural fill. All foundation excavations
should be observed by G E T Solutions, tnc. At that time, the Geotechnical Engineer
should also explore the extent of excessively loose, soft, or otherwise unsuitable
material within the exposed excavations. Also, at the time of footing observatio1s, the
Geotechnical Engineer may find it necessary to make hand auger borings or use a hand
penetration device in the bases of the foundation excavations. The necessary depth of
penetration will be established during the subgrade observations.
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Report of Subsurface Exploration and Geotechnical Engineering Services
Faith Fellowshlp Church
Williamsburg, Virglnia
GET Project No: VB02-183G

June 24,2002

lf soft pockets requiring undercut are encountered in the footing excavations, the
proposed footing elevation should be re-established by backfilling after the unsuitable
material has been removed. This backfitling may be done with very lean concrete or
with a well-compacted, suitable fill such as sand or gravel.

lmmediately prior to reinforcing steel placement, it is suggested that the bearing
surfaces of all footing and floor slab areas be compacted using hand operated
mechanicaltampers. In this manner, any localized areas, which have been loosened by
excavation operations, should be adequately recompacted, The compaction testing in
the base of the footings may be waived by the Geotechnical Engineer, where firm
bearing soils are observed during the footing inspections.

Soils exposed in the bases of all satisfactory foundation excavations shoutd be
protected against any detrimental change in condition such as from physical
disturbance, rain or frost. Surface run-off water should be drained away from the
excavations and not be allowed to pond. lf possible, all footing concrete should be
placed the same day the excavation is made. lf this is not possible, the footing
excavations should be adequately protected.

4.7 Slabs-on-Grade:

The floor slabs may be constructed as slab-on-grade members provided the previously
recommended earthwprk activities and evaluations are carried out properly. lt is
recommended that all ground floor slabs be directly supported by at least a 4-inch layer
of relatively clean, compacted, poorly graded sand (SP) or gravel (GP) with less than
57o passing the No. 2OO Sieve lO.O74 mm). The purpose of the 4-inch layer is to act
as a capillary barrier and equalize moisture conditions beneath the slab.

It is recommended that all ground floor slabs be "floating". That is, generally ground
supported and not rigidly connected to walls or foundations. This is to minimize the
possibility of cracking and displacement of the floor slabs because of differential
movements between the slab and the foundation.

It is also recommended that the floor slab bearing soils be covered by a vapor barrier or
retarder in order to minimize the potential for floor dampness, which can affect the
performance of glued tile and carpet. Generally, use a vapor retarder for minimal vapor
resistance protection below the slab on grade. When floor finishes, site conditions or
other considerations require greater vapor resistance protection; consideration should
be given to using a vapor barrier. Setection of a vapor retarder or barrier should be
made by the Architect based on project requirements.

T
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Report of subsurface Exploration and Geotechnical Engineering services
Faith Fellowship Church
Williarnsburg, Virginia
GET Project No: VB02-183G

4.8 Stormwater Management pond:

June 24, 2A02

Based on the results of our field and laboratory testing program, the subsurface soils
encountered beneath the topsoil material to a depth of about 18 feet below existing
grades generally consist of SAND (Sp-SM, SM, SM-SC) with varying amounts of Silt
and Clay. As previously mentioned the majority of these soils appear to be suitable for
reuse as structural fill. Based on the limited field and laboratory test results, the
hydraulic conductivity of the shallow soils (between the depths of 3 and 1g feet) as
identified atthe location of B-2 was estimatedto be k = 1 x 1O-acm/secto k = 1 x
1O-5 cm/sec. In order to more accurately determine the soil hydraulic conductivity, a
permeability study should be performed within the proposed pond location.

4.9 Pavements:

The California Bearing Ratio (CBR) test results indicated a soaked CBR vatue of 2g.g.
ln accordance with VDOT standards the average soaked CBR value was multiplied by a
factor of two-thirds to determine a pavement design CBR value. The two-thirds factor
provides the necessary"safety margins to compensate for some non-uniformity of thesoil. Therefore, a CBR value of 19.9 should be used in designing the pavement
sections. Based on our experience with similar soil conditions, the following minimum
pavement sections are typically used in this area:

l. Flexible Pavement:

SUBGRADE:

Light Duty (Parking Baysl

Stable, compacted to at least 987o of the standard
Proctor maximum dry density and approved by the
Geotechnical Engineer.

AGGREGATE BASE: Minimum g.o inches of Aggregate Base Material
meeting 21-A or 21-B gradation.

ASPHALT suRFAcE: Minimum 2.0 inches of Asphalt concrete, sM-12.b.

T2
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Williarnsburg, Virginia
GET Project No: VB02-183G

June 24,2OO2

SUBGRADE:

AGGREGATE BASE:

ASPHALT BASE:

ASPHALT SURFACE:

Heavy Duty {Drive lslesl

Stable, compacted to at least gg% of the standard
Proctor maximum dry density and approved by the
Geotechnical Engineer.

Minimum 8.0 inches of Aggregate Base Material
meeting 21-A of 21-B gradation.

Minimum 3.0 inches of Asphalt Concrete, BM-2b.

Minimum 2.O inches of Asphalt Concrete, SM-12.5.

Actual pavement section thickness should be provided by the design civil engineer
based on traffic loads, volume, and the owners design life requirements. The above
sections correspond to thickness representative of typical local construction practices
and as such periodic maintenance should be anticipated. All pavement material and
construction procedures should conform to Virginia Department of Transportation
(VDOT) requirements.

In preparation for a stable subgrade support for the pavement section, the following
construction steps are recommended:

1. Following pavement rough grading operations, the exposed
subgrade should be observed under proofrolling. This
proofrolling should be accomplished with a fully loaded
dump truck or 7 to 1o ton drum roller to check for pockets
of soft material hidden beneath a thin crust of better soil.
Any unsuitable materials thus exposed should be removed
and replaced with a weil-compacted materiar, The
inspection of these phases should be performed by the, Geotechnical Engineer or his representative.

2. lf excessively unstabre subgrade soils are observed during
proofrolling and/or fill placement, it is expected that these
weak areas can be stabilized by means of thickening the
base course layer to l0 to 12 inches and/or lining the
subgrade with geotextile fabric (Mirafi boOx or equivalent).
These alternates are to be addressed by the Geotechnical
Engineer during construction, if necessary, who wirl
,recommend the most economical approach at the time.
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5,0 CONSTRUCTION CONSIDERATIONS

5.1 Drainage and Groundwater Concerns:

Dewatering is not expected to be an issue on this project, as excavations in excess of
18 feet (current groundwater level) are not anticipated.

It would be advantageous to construct atl fills early in the construction. lf this is not
accomplished, disturbance of the existing site drainage could result in collection of
surface water in some areas, thus rendering these areas wet and very loose.
Temporary drainage ditches should be emploved bv the contractor to accentuate
drainage during construction.

5,2 Excavations:

In Federal Register, Vorume 54, No. 2og {october, l ggg), the united states
Department of Labor, Occupational Safety and Health Administration (OSHA) amended
its "Construction Standards for Excavations, 29 CFR, part 1g26, Subpart p,,. This
document was issued to better insure the safety of workmen entering trenches or
excavations. lt is mandated by this federal regulation that all excavations, whether
they be utility trenches, basement excavation or footing excavations, be constructed in
accordance with the new (OSHA) guidelines. lt is our understanding that these
regulations are being strictly enforced and if they are not closely foltowed, the owner
and the contractor could be liabte for substantial penalties.

The contractor is solely responsible for designing and constructing stable, temporary
excavations and should shore, slope, or bench the sides of the excavations as requiredto maintain stability of both the excavation sides and bottom. The contractor's
responsible person, as defined in 29 CFR Part 1926, should evaluate the soil exposed
in the excavations as part of the contractor's safety procedures. In no case should
slope height, slope inclination, or excavation depth, including utility trench excavation
depth, exceed those specified in local, state, and federal safety regulations.

We are providing this information solely as a service to our client. G E T Solutions,
Inc' is not assuming responsibility for construction site safety or the contractor,s
activities; such responsibility is not being implied and should not be inferred.

t4
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6.0 REPORT LIMITATIONS

The recommendations submitted are based on the avaitable soil information obtained
by G E T Solutions' Inc. and the information supplied by LandMark Design Group and
their consultants for the proposed project. lf there are any revisions to the plans for
this project or if deviations from the subsurface conditions noted in this report are
encountered during construction, G E T Solutions, Inc. should be notified immediately
to determine if changes in the foundation recommendations are required. lf G E T
Solutions, Inc. is not retained to perform these functions, G E T Sotutions, Inc. can notbe responsible for the impact of those conditions on the geotechnical
recommendations for the project.

The Geotechnical Engineer warrants that the findings, recommendations, specifications
or professional advice contained herein have been made in accordance with generally
accepted professional geotechnical engineering practices in the local area. No other
warranties are implied or expressed.

After the plans and specifications are more complete the Geotechnical Engineer should
be provided the opportunity to review the final design plans and specifications to
assure our engineering recommendations have been properly incorporated into the
design documents, in order that the earthwork and foundation recommendations may
be properly interpreted and implemented. At that time, it may be necessary to submit
supplementary recommendations. This report has been prepared for the exclusive use
of Pastor Jerry Jutras and his consultants for the specific apptication to the proposed
Faith Fellowship church located in williamsburg, Virginia.
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PROJECT NO:
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Faith Fellowship Ghurch
Williamsburg, Virglnla

vB02-183G
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DATE: 0612#2002
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LOG OF BORING
No. B-1

PROJECT: Faith Fellowqhip Churqh PROJECT NO.: VBO2-I83G

CLIENT: Pastor Jerrv luhas (yO Latrdmark Design Group

PROJECT LOGATION: Williamsburq. virginia
LOGATION: lec Attached Boring Location Sketch ELEVATION:
DRILLER: Atlantic Drilling Services, Inc. LOGGED BY; M, Scholefield, p,E.

DRILLING METHOD: lqllow Stem Auser DATEz. 5124102
DEPTH TO - WATER> tNlTlAL: g l8 AFTER 24 HOURS: ]t cAvtNG> -c-

ga
o.o
EE Description

()
Ea
Eo

-9
9c;aza EE

oo
<\lIt

s

TEST RESULTS
Plastio Llmlt Liqutd Ltmit
Water Gontent - r
PbnetraUon - 77???-,10 ,n ln an Rn0

2
2

2
2
3

3
4
4

7
7
7

5
6
6

4
4
6

3
3
4

8.

6 inohes Tilled Material m,l.l'
't'J:
.l ;r.'

h

t.
I
I

1Tan, moist, poorly graded fine SAND (Sp- SM) with silt, very loose %

2
7Z

Tan-brown, moist, Silty fine SAND (SM), traoe clay, vory loose to
medium dense

Interbedded seams of CLAY (CL) from 8 ft

%
5

3
TVVZ

"%

4
72..ru
%

5
ryvvz2

10
.,ru .,4

6
TVVVZ

15 '%o

7

Reddish brown, wet, CLAY (CL), trace to little sand, medium stiff z vvv)
20 %

Boring tenninated at20 fa.

.28

30

35

PAGE 1 of 1Figure
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GENERALIZED SOIL PROFILE
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SUMMARY OF CBR TEST RESULTS
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SUMMARY OF CBR TEST DATA

CBR-1

1-2

SM

10

NP

19.3

j*MaxlrnumgDffi
il;ojnsityEpbfi#

1 13.6

11.0

s$SoAkedrCent,#
#iiwaliieiit:ffi 29.8

31,7

3.0

0.0
NP = Non-Plastic

Project: Faith Fellowship Church

Project No: VBO2-183G

t Client: Pastor Jerry Jutras C/O LandMark Design Group

I 
Date: 6t24to2

I
I
I

Page 1 of 1
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE

115

Water content,

Test specification: VTM-I Standard

Maximum dry density: 113.6 pcf

Optimum moisture : ll,0 %o

Tannish Brown, Silty SAND

ProJect No. VB02-183c Cfient:
Profect Faith Fellowship Church

Pastor Jerry Jutras C/O Landmark Design Group Remarks:

CBR.l
Sample Obtained 5l2ll02
Soaked CBR Value = 29.8
Resiliency Factor = 3.0MOISTURE DENSTWTEST REPORT (PROCTOR CURVE)

GET SOLUTIONS, ING.
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1oo

90

80

70

Gradation Analysis Report

1

GRAIN SIZE. mm

50

40

30

20

10

0

% COBBLES % GRAVEL % SAND %SILT I %CLAY
0.0 0.0 80.7 19.3

SIEVE

slzE

PERCENT

FINER

sPEc.'
PERCENT

PASS?

Q(=NO)
#4

#10
#20
#40
#80

#100
#200

100.0
99.9
99.8
98.4
73.9
59.0
19.3

SoilDescription
Tannish Brown, Silty SAND

PL= NP

!g= 3:31il
Gu=

USCS= SM

Atterberq Limlts
LL= NP Pl= NP

Goefflclents
POO= o.tSz DSg= o.l3l
Xlg= u1o=
rrc-

Glassificatlon
AASHTO= A-2-4(0)

Remarks
CBR.I
Sample Obtained 5/21102

(no specification provided)

Sample No.: CBR-I
Locatlon: CBR-I (See Boring Plan)

Source of Sample: Date: 5l2l/02
Elev./Depth: l-2fr.

GET
SOLUTIONS,

ING.

Glient: Pastor Jerry Jutras C/O Landmark Design Group

ProJect: Faith Fellowship Church

vB02'183c Floure la
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Addendum No. 1

Report of Subsurface Investigation and
Geotechnical Services
Faith Fellowship Church - Infiltration Testing
Williamsburg, Virginia
G E T Project #V802-183c-A
September 26,2002
Prepared For: Pastor Jerry Jutras

,.'+,iri.,Ii1:ir:'i:l:'.r..

'ji,,'ifl G ''u+,
'r;1lll E iilii;,

:':iiii:.,. T lf.fiii:,

"::':. .... S*l$iions, Inc

WC070_FAITH_FELLOWSHIP_ASSEMBLY_OF_GOD - 181



T

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

iiii+ii:liil:i::irij; r.

.iffi Geot"ehnicul
'',,ffi Envirdffientalti"t,i,,. Testiffii

': :,',.'',,.. .,,,,Selflfi{ins, lnc.' 
' 

11 
':'ir'iiii :i:iii:iii;li1l:"'

TO: Pastor Jerry Jutras
G/O LandMark Design Group
4OZ9 lronbound Road, Suite 1OO
Williamsburg, Virginia 231 gg

Attn: Mr. C. J. Bodnar, p.E.

September 26,2OO2

RE: Addendum No. 1

Report of Subsurface Investigation and Geotechnical Engineering Services
Faith Fellowship Church - Infiltration Testing
Williamsburg, Virginia
G E T Project No: VBO2-1ggc

Dear Mr. Bodnar:

The following is an addendum to our original report of subsurface investigation andgeotechnical engineering services (VBO2_193G) submitted June 24, 2OO2 for the
above referenced project. As requested, we revisited the project site to perform an
infiltration test within the proposed stormwater management pond area.

Purpose and Scope of Services:

The proposed development at this site is planned to consist of constructing a new
church, with associated parking and stormwater management facilities. The
stormwater management pond is proposed to be constructed on the western portion ofthe property. The purpose of this subsequent study was to obtain additionat
information on the general subsurface soil conditions with respect to the proposed
stormwater management pond. Specifically, infiltration rate testing was conducted atthe proposed base of the infiltration basin (approximately 7 feet below existing gv
grades).

Site l-ocation and Description:

The proposed project site is accessed by School House Lane in Williamsburg, Virginia.
The area of the proposed stormwater management pond generally consisted of an
agricultural field, with the exception of the western most portion of the property,
which was wooded. Based on a visual observation, the area appeared level with less
than a 1-foot change in elevation in bO linear feet.

11y

I
I
I
I
I

204 Crayson Road. Suire B .t Virginia Beach, VA 23462 . phone: (757)--5 l8-1703 . Fax: (757)--5 t8-1104
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Addendum No. 1

Report of Subsurface Exploration and Geotechnical Engineering Services
Faith Fellowship Church- Infiltration Testing
Williamsburg, Virginia
GET Project No: VBO2-183G
Page 2

Field Exploration:

September 26,2OO2

In order to explore the general subsurface soil types and to aid in developing
associated design parameters, one 7-foot deep hand auger boring was drilled by G E T
Solutions, Inc. within the proposed stormwater management area corresponding to the
location of the infiltration test (lNF-1).

Laboratory Testing:

Representative portions of all soil samples collected during drilling were sealed in
containers, labeled and transferred to our laboratory for classification and analysis.
The soil classification was performed by a Geotechnical Engineer in accordance with
ASTM D2488.

One representative sample was selected and subjected to laboratory testing, which
included natural moisture, -#2OO sieve wash testing and analysis, in order to
corroborate the visual classification and infiltration results. The test results are noted
in Table I and are presented on the "Log of Boring" sheet (Appendix ll), included with
this report.

Table | - Laboratory Test Results

Subsurface Soil Conditions:

The results of our field exploration program indicated the presence of approximatelV 2
inches of topsoil material at the hand auger boring location. The topsoil material
thickness could vary at other locations. Underlying the superficial materials and
extending to the boring termination depth of 7 feet below current grades, the
subsurface soils were generally arranged in a 3-layer configuration.

:::ll:: :1.:ll:.::'l' I

''LriEiils;:'r'

5,
.i:iiH::

,,,lj.n!.
.:::iii:,::.,.

44
6t)

,.,rii;i:ii;i,,, 

:

B ii*,

T i'-Ei.:. . Sg.Xtllons, Inc.

Boring
No.

Sample
No.

Depth
(Ftl

Natural
Moisture (7ol

-#200
Sieve (%)

Classification

B-1 s-4 6-7 14.8 30.8 SM
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Addendum No. 1

Report of subsurface Exproration and Geotechnicar Engineering services
Faith Fellowship Church- tnfiltration Testing
Williamsburg, Virginia
GET Project No: VB02-183G
Page 3

September 26,2OO2

The initial soil layer extended beneath the topsoil material to approximately 4 feet
below current grades. The soils of this layer were granular in nature and consisted of
SAND (SM and SC) with varying amounts of Silt and Clay. The second soil layer
extended beneath the initial soil layer to a depth of 6 feet below current grades. These
soils consisted of a CLAy (CL) with varying amounts of Sand. The third soil tayer
extended beneath the second soil layer to the auger termination depth of 7 feet below
current grades. The soils of this layer were granular in nature and consisted of SAND
(SM) with varying amounts of Silt. Groundwater was not encountered at the boring
location to the depth explored.

Based upon the resistance of the soils to hand auger penetration in combination with
intermittent probing the granular soits (SAND) encountered are considered of medium
dense relative density and the cohesive soils (CLAY) were of medium stiff consistency.

The subsurface description is of a generalized nature provided to highlight the major
soil strata encountered' The records of the subsurface exploration are included in
Appendix ll (Log of Boring sheets), which should be reviewed for specific information
as to the individual boring. The stratifications shown on the records of the subsurface
exploration represent the conditions onty at the actual boring tocations. Variations may
occur and should be expected between boring locations. The stratifications represent
the approximate boundary between subsurface materials and the transition may be
gradual.

lnfiltration Testing:

A hand auger probe was extended to the test depth of 7 feet below existing site
grades within the lateral limits of the proposed stormwater management pond. The
borehole was prepared utilizing a ptaner auger to remove clippings from the bottom of
the borehole. Infiltration testing was then conducted within the vadose zone utilizing a
Precision Permeameter and the following testing procedures.

n4
d.0'

(1,,

6r,4

e{r,,
't{l

,#,f
41.

(
.t ..

!'
6t,

,..fttJ.",,.',
'',iil, t '*'+,::,,. $ffiions, Inc
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D. Mark Schblefidld, P.E.

Addendum No. 1

Report of subsurface Exploration and Geotechnical Engineering services
Faith Fellowship Church- Infiltration Testing
Williamsburg, Virginia
GET Project No: VB02-183G
Page 4

G. Allan Mushett, E.l.T.
Staff

September 26,2OO2

A support stand was assembled and placed adjacent to the borehole. This stand holds
a calibrated reservoir (2000 ml) and a cable used to raise and lower the water control
unit (WCU). The WCU establishes a constant water head within the borehole during
testing by use of a precision valve and float assembly. The WCU was attached to the
flow reservoir with a 2-meter (6.6 foot) braided pVC hose and then lowered by cable
into the borehole to the test depth elevation. As required by the Glover solution, the
WCU was suspended above the bottom of the borehole at an elevation of
approximately 5 times the borehole diameter. The shut-off valve was then opened
allowing water to pass through the WCU to fill the borehole to the constant water level
elevation. The absorption rate stowed as the soit voids became filled and an
equilibrium developed as a wetting bulb developed around the borehole. Water was
continuously added until the flow rate stabitized. The reservoir was then re-filled in
order to begin testing. During testing, as the water drained into the borehole and
surrounding soils the water level within the calibrated reservoir was recorded as well
as the elapsed time during each interval. The test was continued until relatively
consistent flow rates were documented. During testing the quick release connections
and shutoff valve was monitored to ensure that no teakage occurred. The ftow rate
(O)' height of the constant water level (H), and borehole diameter (D) were used to
calculate K, utilizing the Glover Solution.

Based on the field testing and corroborated with laboratory testing results (published
values compared to classification resutts), the hydraulic conductivity of the shallow
soils at a depth of 7 feet as identified at the location of the infiltration test was k :
3.51 x 1O-acm/sec to k = 3.94 x 1O-acm/sec

We trust that the information contained herein meets your immediate need, and we
would ask that you call this office with any questions that you may have.

Respectfully Submitted,
GETSolutions, lnc.

ouo'f'b
A/t

l+S'

^gt' ,t

oP' $rh,
a'

It

Staff Engineer
VA Lic. # 033932

sy'Jjh
SDAV|D I,iARK SCH0L[F|[LD;

k*,,,0,.
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INFILTRATION/BORING LOCATION PLAN

LOG OF HAND AUGER BORING {INF-1)

SUMMARY OF INFILTRATION TEST RESULTS
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APPENDIX I -

INFILTRATION/BORING LOCATION PLAN
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BORING LOCATION PLAN

PROJECT:

PROJECT NO;
GLIENT:

Faith Fellowship Ghurch
Williamsburg, Virginia
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SCALE: N/A
DATE: 912G12002
PLOT BY: GAM

Design Grou
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APPENDIX II .

LOG OF HAND AUGER BORING (INF-1)
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vB02-l83cA

PROJECT LOGATION: Williamsburg, Virginia

DRILLER: G. AllanMushett.E.I.T.

LOCATION: See Attached Location Sketch ELEVATION:

LOGGED BY: Allan Mushett. EIT

DATE: 9124102

AFTER24HOURS: * CAVING> C
DRILLING METHOD: Hand Auser

DEPTH TO - WATER> lNlTlAL: Y

PAGE 1 of 1Figure
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APPENDIX III -

SUMMARY OF INFILTRATION TEST RESULTS
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Dsltro PMENT MeNecnn,tnur
l0l-E MouNrs Bev Roeo, P.O. Box 8784, 'Wlunusnunc, Vlnclun 23L87-8784
(757) 253-6671 Fax: (757) 253-6850 E-urtr: devtman@james-city.va.us

C,oor CoupueNcr

(757) 253-6626

ENU nonurvr,t Dnrsror.r

(757\ 253-6670

Putu.rrnc

(757) 253-6685

Courrv ENcrnern

(757) 253-6678

Inrrcn rrro Prur M,rrecuurrr
(757) 253-2620code comp@james-city.va,us environ@james-city,va,us planning@james-city.va.us

Re:

Aoril30. 2004

Reverend Jerry Juhas
Faith Fellowship Assembly of God
P.O. Box 646
Lightfoot, Ya. 23090

Faith Fellowship Assembly of God
County Plan No. SP-95-02
County BMP ID Code: WC 070

Dear Mr. Jutras:

The Environmental Divisions has received a record drawing (asbuilt) and construction
certification for the stormwater management facility for the above referenced project. The record
drawing provides as-built information for an infiltration basin situated in the east corner of the site.

Based on our review of the project and a concurent field inspection as performed on April 30o

2004, the following items must be addressed prior to release of the developer's surety instrument for the
stormwater management/BMP facility at the site and to proceed with closing out the project:

C o n structio n C ertitic ation :

1. The construction certification dated April 7'h 2004 is satisfactory.

Record Drawing:

2. The record drawing set dated April 4'h 2004 is satisfactory. Please forward one reproducible and

one blue/black line set of the record drawinss to our office.

Construction - Reluted ltems:

Stabilize the area in back of the parking lot at the north end of the site.

Remove silt fence present along the north border of the site, the back of the parking area at the
north end of the site, the downstream toe of dam embanlcnent for the infiltration basin, the
infiltration basin floor (bottom) area and all storm drainage inlet protections, once these areas are

stabilized with ve getation.

Remove 4 to 6 inches of sediment present within storm drainage Inlet # N-2.

aJ.

4.

5.
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6. Remove sediment from the outfall end of the 18-inch pipe at storm structure # N-2A and remove
accumulated sediment from the stormwater conveyance channel (open channel) approximately
50 ft. downskeam of this pipe outfall. Approxim ately 6 inches of sediment was present at the
end of the pipe and within the bottom of the stormwater conveyance channel.

Remove the fallen tree from across the downstream face of the infiltration basin dam
embanlcnent.

Some concem is raised about the permeability of the bottom area of the infiltration basin (70'x
50' area). There is a thin layer (2 to 3 inches) of accumulated sediment and an insufficient stand
of grass cover across the entire top of the infilkation basin floor (bottom) area. At a minimum,
these surface sediments shall be removed or the entire basin bottom should be scarified to
provide a well-aerated, highly porous surface texture which promotes infiltration of water into
the subsoils

The bottom of the basin is bare and very sparse with vegetation (grass). Provide a weli-
established grass or turf medium on the floor area of the basin. Grass with extensive root growth
enhances infiltration through the surface layer, prevents erosion and sedimentation, deters
invasive weed growth and serves as filter media to strain out suspended material.

Q{ote: This plan was approved with measures and sequencing such that the infiltration basin
was to be protected to the greatest extent possible during land-disturbing activities. Refer to the
BMP note on Sheet C-4 and plan review comments by the Environmental Division as follows:
comment # 27 dated August 27, 2002 and comments # 3 and # l6 dated October 23, 2002.)

The 4-inch PVC underdrain within the bottom of the basin is a backup, not a primary, underdrain
system to be used in case of failure of the soils within the basin. At the time of our inspection,
the valve on this system appeared to be open with the infiltration system relying on the
underdrain for proper function. This is indicative of two things: 1) failure of the subsoils to
serve their design pupose for infiltration; or 2) inadvertent opening of the valve. The valve
should be closed and used as a backup.

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.

Please contact me at757-253-6639 or the assigned Environmental Division inspector, Mr. Jim
Rudnicky, at 7 57 -259-4026 if yort have any further comments or questions.

Sincerely,

Scott J.

Senior

8.

9.

i0.

cc: Peter Farrell, LandMark Design Group - via
Jim Rudnicky, JCC Environmental Division

G:\AsBuilts\admin\fi nal\S P9502.wc070

Environmental Division

fax
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TO: Pastor Jerry Jutras
C/O LandMark Design Group
4029 lronbound Road, Suite 1OO
Williamsburg, Virginia 231 gg

December 4,2QO2

rf
i-N'r|'i,#,^

RE: Stormwater Management Area
Faith Fellowship Church - lnfiltration Testing
Williamsburg, Virginia
G E T Project No: VBO2-183G

Dear Mr. Bodnar:

As requested, we have revisited the infiltration report dated Septembe r 26, 2oo2. As
docurnented in the Geotechnical Report (Addendum No. 1), the infiltration testing was
performed at a depth of 7 feet below existing grades. This test depth was established
to correspond with the base of the stormwater management system. The infiltration
test is designed to introduce water at the desired depth (7 feet) and to measure the
rate of infiltration as the water permeates through the underlying soils. The soils
recovered at the 2o-foot deep Spr boring locations consisted of sAND (sM, sM-sc)
with varying amounts of Silt and Clay and appeared relatively consisted between the
depths of 3 and 18 feet below current grades. Accordingly, it is our opinion that the
test results are indicative of the soils encountered at depths ranging from 7 feet (test
depth) to about 9 feet (infiltration zone) below existing grades.

We trust that the information contained herein meets your immediate need, and we
would ask that you call this office with any questions that you may have.

Staff Engineer
VA Lic. # 033932

Respe

S tz [+1o"2
SDAV|D MARK SCHOLIF|TLD=

N0.033952

4q
fn ,(,vA^ .\v

S,oror t-{

204GraysonRoad.SuiteB. VirginiaBeach.VA23402, Phone: (7-57)-5 l8-1701 . Fax: (757)--5 l8-1704
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Scott Thomas

From: Phillips, Richard [RPhillips@VHB.com]

Sent: Friday, April 09, 2004 8:32 AM

To: Scott Thomas

Cc: mrinaldi@landmarkdg.com

Subject: Faith Fellowship A.G. Church

Scott: earlier this week I inspected the BMP at the subject site. The problem with the sediment from the slope
erosion had been corrected,so I stopped by LandMark and signed the construction certificate. Contact Mark
Rinaldi at LandMark if you have any questions and he will contact me.
Thanks Dick Phillios

This communication is confidential and intended only for the recipient(s).
Any other use, dissemination, copying, or disclosure of this communication

is strictly prohibited. lf you have received this communication in error, please notify
us and destroy it immediately. Vanasse Hangen Brustlin, Inc. is not responside

for any undetectable alteration, transmission enor, conversion, media
degradation, software error, or interference with this transmission.

Vanasse Hangen Brustlin, Inc. 101 Walnut St
Watertown, MA02472

617-924-1770

41912004
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James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detent,.;r1 ard ltetentii, * Pond Facilitit ;

6nrv lzzo i ooo zz-
county BMP ID code (if knou il, lltc 0 '7O__

NameofFt;iritv, -:&lfd Aogfr,{slt/ /gf-Ad aF 6eg BMP i",lo.: / of I Dote,

Nameorowne,, futft/ FfUarfSy't/ .4gqrm9,Cy of AaO

Nameof lnsl,ector SJ T4t-O o, n8($Ur/
rypeofFaciritv, /tVFtLTEnTtal frtEt*t
weatherConditions: /w4, t//rq{wl bLitwr, 

firt^Inspection 
[lcountyBMplnspectionprogram Bovrnerlnspection

If an inspcction item is not applicable, mark NA, otherwise rnirk the appropriate colnmn. CU*

Location: gA t' (orlanbeaa fo,an ( evrtetcF Ra'+rs'TO s'74^/€,t/ov,F €:s; )--

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 affention to keep the BMP operational and to prevent damage to the facility

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

-"tt
Facility ltem o.K. Routine Urgent Comments

EmbankmentsandSideSlopes: A?e7* #/ttl U/3 i rtf Oprn ,5'l g-ta; tlla/ Wm
Grass Height ftrK, Sl/rKgF 8r7 olz-
Vegetation Condition 9ee*9{- $e/f afd-
Tree Growth MailE;
Erosion froa e'
Trash & Debris R*,r€ Far€r/ feog a/S s"*{
Seepage

Fencing or Benches

Interior Landscaping/Planted Areas: dfton. D Constructed Wetland/Shallow Marsh O Naturally Established Vegetation

Vegetated Conditions l/tte- /trrvzn ,.4<e*
Trash & Debris lfrp.g{ t"/€6; eVuc/
Floatins Material /r/TeEtaE 9eo?P 9 3/:/(,/
Erosion ,y/ATrtu €C-L /gaa-g{
Sediment E.T oK vec
Dead Plant

Aesthetics //" &eo,,.Td - ,/?,Pr? 6r<4tt
Other

Notes: 4er*eg &ulu, pn{-u.lil u v vitg€J Yvrv(€ LnN0 + 'f ttdlC 9t}-v.at*
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Watrr Pools: 1l Pcrmanr r-rt Pool (Retcntion Basin) O Shallor. l4:irsh (Dett:
t-

Shorelinc Erosion

--Y1.,D: (D","'rhl^.i") |tion Basin)

Inflorvs(DescribeTypes/Locaiions): i&o'AcF fa Iao/ 1eC., 3' Bu,-t'Ttl RR 64aaztr' W feOf 4Fz,
Condition of Structure

Sen ttr' std.t ElvP AR ot' zu7 tl

/ / /+eF -gea l^/560
Principal Flow Control Structure - Riser, rntake, etc. (Describe Type): (f ACf, 3 Uerc.> 4|/ / '/ee/ , Z-t 'F AAf'Fe'fs

Condition of Structure PTsrA 5'4,

iu' etrcwf uil/0wpt4lg/^/ fuu, 2_ c-a.
PrincipalOutletStructure-Barrel,Conduit,etc.: /tr " rQcP , 4r/ $B4/V R/557 B*Zt4 , F9*/
Condition ofStructure

3a'z< Zo CuryssT RIRR# @
EmergencySpiuway(overflow): l/t o*Pf 4n CXe4 6f-'l-53 t'ou?t< €w0

Page 2 of3
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Mosquito Breeding

Surroundingperimeterconditions: fufoe'rrf t/tl L a4 ttffiT,tuneS/Zt*pfrWifsc4oLl'

tltl 41x"Fs3Access /Maintenance
Roads or Paths

Remarks:

o g*#bF nA/n^Ftrua ,4r{E'r+ u{\6T'+fstL2z€D
. R€dwE slL-r F€h/(6 tuoa-w! /xrnoee.!/,r'<tt aF fu'D& ft+k't'Fv{' Y+R€'4

" €.gn'rq;g" tP @-tt'ttET r\r.-{-,{- V-b'''s€qlrns*/f ..*
. g€t'no,,€ -*,"'-^eNT F*o'ra oa'7pAu'erag N-ZA ( t{') t b t' Oee?'

,4€u>'to^,tca- t1 ie*p-Ee*/"nc-'* 'n SSC- * 9et'"'Lo'*rG ;:€\71'3tJ

. (er4u,ttr F*rc) reFEr n/s r'+cr oF Br:?

' Sesv* rhut-trl INFII- faTrt^ 4R€n (fa1551' t|*o 62'qes cotle'&J

( Ttwt c,+.|eg of #l) l-2|, 'aee? A.ar.t9g ralf,? $lrw-z 4'<grg

. . Rerya s€ sf' 
""r'a| 

'ox"ie 
lt'd-'dF Eit"**J

.. t46*?cEt€ 5f O1s fe F 6Faet71'

\uuacrsQ af EaV'Ae'rt c'F 
"/Juvcug - flo'frFrew

,?rr*?

Overall Environmental Division Internal Rating: 9

Signature:

Title:

, firutr Z/r/* of -z/= gfl/mp'r/Z trr'/ ttrtFlu
6rt*/il D0/7a>r?

t/
,^rr, '1/n IO/

SWMProg\BMP\CoInspPro g\InspForms\DetRet.wpd
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-
,r' f ttrEI\TVIRONMENTAL DTVISION RE\IEW COMMENTS

-. T TTH FELLOWSHIP ASSEMBLY OF GOD
COI]NTY PLAN NO. SP - 095.02

October 23, 2002

Ch es ao eake B a! Pr es erv atio n :

1. wetlands. Previous comment #-5 was not fully addressed. The location of delineated nontidal

wetland ur"ur-"oufa *t G found on Environmehtal Inventory Sheet C-2'

2. E&SC plan. The erosion and sediment control plan and the sequence of construction must properly

provide for adequate ;;;il;.;;r*ion una rloir.nllo"i.ol dirrine initial site clearing and grading

bperations. pxistingiop;;ihy i;;the site is such that any runofffrom the main disturbed portion

of the site wll u..o"i!if,a'5iiri;;'"",iiit'; fih FiltLr stormwater convevance channels and

pipes are in place *i"fi'";;;i" B;;a;; the current seqxence of construction, site clearing and

-guUUing 
and gradingTst;p; 5 and !) "* ;;;."ililttaliation of the perimeter storm drainage

channel anct prpe ,yr?.H'i56 ;i. i[";;f#, installation of the north conveyance svstem must

precede site work on the hain .part -of 
th;;;; i" pi"p"if' int".ttpi tontttutiion-relited runoff'

secondly. standard county and VSMH liriltr;d ii*atJg.t0'procedure for instailation of

infiltrati,on basins is not to construct or place the measure into iervice until after the entire

contributing area is ,tuUitir.a. Therefore 
"tiiii;h. 

tiL l*i""g. channels and associated rock check

dams and intet proteciilns are inrtutt"O, tft"." is n" perimeter-sediment trapping device for the site'

Similarry, once the ;ilil;;;;"rr".'"t""".v."rir"J ii i"stalled there'ii no primary sediment

trapping. measure ro lontioi initill site *-f una channel construction activity ind to adequately

protect the rnrrnratroi6Mp "; f-, ,.ai,n.niution as a tesurt of construction. options for the site

include early sequencing of a temporary ;i;;;;i;; iike along the north proP9ry border or early

installation of the north perimeter sto.nl*ut...onu"yun".. chan-nel and pipei which convey drainage

to a temporu.y ,.oir.n[;;il;i*;*d i;.t*;il;"pGo-oitinage structirre # N-3 and BMP # l ' If
associated druinug. to"u r;;i. d;il"t"a i" if.,l ndrth channel eiceeds VESCH Minimum Standard

& Spec. 3 . l3 requirernenis-fo. a*inag" ur.u, u variance request in writing may berequested or the

use of two sediment rrap type - culvert itf"iiiCI..il""iiCn in accordanc? wiih VESCH Minimum

Standard & Spec.l.OSinii-Ue feasible at pioposed stormstiuctuies#N-1 and#N-2A' Note: Rock

check dams and culvert inlet protectio"s'oitriiiit"i iiini" stormwater conveyance channels will

not be installed until well after cleari";:;':;;;;;.g ini.iit' qading op?:!'i?!:,!*::l:9-
commenced. fnrrr TuoiirriiiU not be ion-sidered as pr!!!ry: but secondary sediment trappmg

;;;;;;r;; i", tnis siieiiinitv, i"tutt sediment trap tvpe CIPs are used')

Sequence of constmction. Step 3 of the sequence of construction conflicts with standard county

and-VSMH p.o..aui. ioiconsiructio" td;:;;il; 9i;fi1t'111"f basins' It also conflicts with the

seneral note as ptu.ii ;; S[; C-[to adJ-.e.s prJuiout comment #27 ' Grading of the stormwater

iranagement facifityian;;;p;;*d" rit. *otf.;;;;it;-"l"ti ttt" measure is sp-ecificallv designed

to serve as a seorment trapping faciliry ;;;;;;";i;"ction and properly protected' cleaned and

converted to an infittration facility f"il#il;-;;;;;;d. Nit[, nefei' io page 3'.10A-6 of the

vsMH.)

Soil Stockpile. Provide a temporary diversion dike along-the north side of the tempo-raY-i:ll

stockpile and stagin!';;;";" al;;;; *it"fit" p-posed inlet # ry-Z Increased or concentrated runou

from the stockp*e/riydown area shall notiJc;l;;i;JJ*.,iv oriiii. to the adjacent north parcel'

a

4.

Page I of 3
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5. Basin Construction. Previous comment # 9 was not fully addressed. {lt-hoyglr it is acknowledged

Itrai a stilting basin was added to the outfall of the 18-inc6 barrel throueh the infiltration basin, some

sort of initiaf 
"oniiof 

r"iiU" irnf f..ented to handle cteaiing & gradlng activities associated with

the infiltration basin and now tfr" stiiiing Uusin.-eu"n if .onii."iion of-the stilling.basin nrege$91

construction of the main basin, an erosion and sediment control measure must be lmplememeq rn

the natural 
"ttannef 

as there ir ippr*i.ut"fy I J00 square f""i ol aisturbance associated with the

stilling basin itself.

6. Stormwater Channel. Based on the response to previous comment #--10, if the intentis to provide

pd-: ruttlng for all channel ria. riop.", th"othi, typical swale detail on Sheet C-5 should reflect

that intent.

7. Outlet Protection. In response to previous comment # 14, a riprap 9lranngl was added to the end of
the stormwat.i 

"onu"Vun^"" 
chann! to provide for outlet nlotection into the BMP. Show minimum

depth of lining (norniaf depth) una fti."*ent thicknessforthe riprap bYSt: of plan labels or.a

;"JtLijJiil;: nil;;6;up 
"rtoura 

alio be extended down the interi6r (noritr) side slope of the basin

to'the basin bottom at proposed contour EL.77.

Stormwater Management / Drainage:

g. Drainage Map. Response to previous comment # 20 indicated that drainage area maps were included

in the submittal package. None were found.

g. Stormwater Management. Supporting information ls.provided in the resubmissioT p.tT:,?{_d:t]fl
iepo* do not sub#ntiate pot;;tial efTects to the offsiie downstream existing t::.,Y:q,:1ff:lrT:
Life 13Mp # 2) during t^he land-disturbing phase of the construction prior to installatton ot the

infiltration basin BMp. uncontrolleJ fl""iE"".al runoff from land-disturbing activities-at the site

could have u poilntiuify adverse affect br threaten the structural integrity or st6rmwater function of

the existing downstream receiving channel or pond'

10. Infiltration Basin. It appears the bottom level of infiltration basin BMP # t has about one-third of

the minimum;;rf";. u:r6a r"quirea?"iiit" *"t"i quutity storm event based on requiremertt-t "lllTtq
in Minimum-Standard & Spec.3.l0 of the VSMII. A greater pond _bottom surthce area rs

recommend;dp;;;;t.i*{lri*ionandreducethechanceifclogging' (Seepage3.l0a-4ofthe
vsMrt).

11. BMp# l. Previouscomment #25wasnotfullyaddressed. Topof damwidthshouldbe8ft'
minimum to ensure proper access around the dam for maintenance purposes'

lZ. BMp # I . Due to the opening size of the dual I S-inch orifices on the riser structure (invert El. 8 i '10)

consider ur" ii u iutg;, trutfi .u"f. i"ri* io rtop ttuth and.debris migration into the riser and to

prevent unauttroiizeA?ntry into the iiser. The trash rack can be simple ii nature such as two # 4 bars
-equallY 

sPaced each waY.

13. Token Emergency Spillway. Provide a token emergency lPlllway for the BMP' Alth-ough the

p.in"ipuf rpillway.mec.hanism ir i"i"ni.a to fus.tt't" d.tiin too-yeir event and 2 feet of freeboard

i, p.oi,ia"ir, ou.'diuirion .o*.oJt *qri;.: token emeigency ipillways 3s a secondary release

mechanism. itt" iot .n spillway *ti U. ,'"t ut o, above theiesign iOO-ye-ar WSEL as to rlot implcj

pond hydrauffut.qO.*'U" sinipli in nature such as minimumi ft. wiith, 2H:lV side slopes with

grass or matted lining'

14. Stormwater Conveyance Channels. Response to previous comment # 32 stated that d-e-sign

calculations for onsite stormwatei conu"Vu'n". .hannbls were provided in the design report' None

were found.

Page2of 3
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15. Geotechnical. The subsurface soil conditions and infiltration testing portions of the geotechnical
ff-"I^g.dgendum N.o. I UV Geotechnical Environmental Testing Sdlutions, Inc. datel September
26'h 2002) indicates that hand.auger_probes gxlended to a depth of7 feet below existing graie at the
sJgrywajel managementfacilityand.permeability/infiltratioh testingwas performed atlhlt location.
Although it appears that the actual infiltration rate would meet a minimirm standard of 0.5 inches
per hour and a factor of safety of 2 was applied for design, it is unclear if the infiltration rate
assumptio_n is indicative and representative of soils below pioposed bottom grade of the infiltration
facility. Based on existing topography, it appears that exisiing ground elevation at the BMP is
around El. 84.0 and proposed bottom (top of surface layer) oftheBMP is shown atEl.77;therefore,
the terminus of the boring exactly coincides with proposed bottom of the BMP and the location of
the soil test. Ensure that the assumptions made for the field infiltration rate are representative of
soilsbelowtheBMPbgttgm. Q{ote:Minimumstandard3.l0oftheV|MHrequireiveriJicationto
a minimum of 3 feel below the bottom of the facility). Similarly, the geot-echnical ieport also
indicates that gro.undwater was not encountered at the boring to the depth-explored. As tlie boring
depth roughly coincides with the bottom ofthe infiltration facility (top of surface layer), ensure thal
reasonable assumptions can be made that the water table is sufficiently below the facility. Qt{ote:
Minimum Standard 3.10 of the VSMH requires verification that separation between the bottom of
an infiltration facility and the existing water table or bedrock is 2'to 4 feet.)

Drainage. Plan. Althoqgh the plans and design report clearly show there is adequate
postdev_elopment conJrol for water quality, stream channel protection and attenuation purposes for
lhe I -, 2-, l0- an4- 100-year events to the downstream natural receiving channel and lalie (ie. no
increase in runoff), these conditions apply to the postdevelopment condition after clearing and
grading is complete, site improvements'are mad'e, disturbe'd areas are stabilized, the iite is
landscaped and the infiltration basin is installed and functional. County and state requirements
typically require delaying construction of infiltration basins until after contributing drainage areas
are stabilized to prevent clogging and malfunction, unless the basin is specifically designed for use
as a control during construction and adequately protected from sedimeniation or properiy converted
to permanent BMP mode by cleaning sediment and overexcavating. Based on the current erosion
and se-diment controlplan for the site, serious concern is warranted about the potential for increased
runoffand discharge into the offsite natural channel and lake during the peak olconstruction activity
when 3.25 acres of the total drainage area to the basin may be in a disturbed condition. Currently
there are no provisions are on the plan for an adequately sized online sediment basin or tap to
provide for interim sediment trapping and attenuation purposes. The drainage plan as presented with
stormwater conveyance channels and pipes offers no attenuation during the land-diiturbing phase
of construction and the potential exisis io impact offsite property and-receiving natural diainage
features during this phase of construction.

16.
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F, -.2t . --./

Pge,ttus UonnenLt

EI{YIRONMENTAL DTVISION PJVIEW COMMENTS
FAITH F'ELLOWSHIP ASSEMBLY OF GOD

COI]NTY PLAI\ NO. SP . 095 . 02
August 27, 2002

General Comments;

l. \r/ A Land-Disturbing Permit and Siltation Agqegmeng with surety, are required for this project.
./ -rvo/e x/ grlti7c-/'

2. v/ A Standard lnspection / Maintenance agreement is required to be executed with the County due to- 
theproposed stormwaterconveyance systpms and StolmwaterManagement/BMP facilityassociated

.with this project. ,Vil e 't/, j hee/ C-t
3. V Record Dqwiqg and Construction Certification. The stormwater management/BMP facilities as

proposed forthis projec-twill require submission, review and approval ofrecord drawings (as-builts)
and construction certifications priof to release of the posted bond/surety. Provide notei on the plan
qcgordingly to ensure this actfuity is adequately cobrdinated and performed before, dur.ing-and

,r,,,"::::x;::'::::,inaccordanceT't"y"yf 
;vwoi'l;J;/"'e/rc/c-7

4. \/ Steep Slope Areas. Section 23-lO(2) of the Chesapeake Bay Preservation Ordinance requires- 
delineation of areas with slopes 25 percent or greater. Although the narrative on Sheet C-2 shows
that 25 percent slope areas are present within the limits of construction, there is no line-work,' hatching or shading on the map to indicate where tlese areas are situated within the limits of work.
If 25 percent steep slope areas are impacted due to construction activity, a request for a waiver or
exception is required, in writing, to the Environmental Division.

Wetlands. Show the location of delineated nontidal wetland areas consistent wittr the jurisdictional
determination (USACOE 02-Ri060) on Environmental lnve4tory Sheet C-2 and plan $heet C-4.

Siec/ ,-y't .to-l oh €'vttrvl/ ^c-".
Erosion & Sediment Control Plan:

6. ,./ On rr"Land Disturbing Areas. Identiff any offsite land disturbing areas including borrow, waste,
or disposal sites (with required erosion and sediment controls) or indicate on the plans that none are
anticipated for this project. Nole b ghee/ C -/

./
7 . \// Temporary Stockpile. Describe how the temporary soil stockpile and staging area will be accessed

once site grading is started and stormwater conveyance channel installation occurs. A temporary
road crossing per Minimum Standard3.24 r,nay be necessary as the channels should not be forded.

A. RFLec4Teo STocFPLF
(y Sequence of Construction. Step 9 of the seoueRce of construction does not applv to this nroiect.

@ Sirt Fence. sheet c4 shows :#Y,".(,(,{::"(:;!::;i:"i::;:'"*uu..r. ,,n *n,",
should not be used in areas of concentrated flow. In lieu of silt fence, consider use of a single large
rock check dam in the natural channel below the proposed BMP location. A rock check dam will
provide for initial control during basin clearing and giaaing operations. Stone from the check dam
can then be utilized 

"i"#"r;tr*tiggtection 
purposes once the site is stabilized.

Storrrwater Channels. The typical stormwater conveyance channel section on Sheet C-5 is not
consistent with grading as shown on Sheets C-3 and C-4. The grading plans show channel side
slopes at 3H:lV or flatter but the detail shows 2H:lV. Slopes greater than 3H:lV would require
matting in accordance wittr Standard Erosion and Sediment Control Note # 14. Show intended
grade{ channel side slopes on the plan (ie. 3H: lV, 2H: lV, etc.) and provide keys and symbols in
accordance with Minimum Standard 3.36 if matting is necessary.

fifilli:{'.'

. :: :.-:
'-i.

r:.. i{ii-:
, -,J I lr_

--": :*'l
.::1rfi;''.+;.:*

i':;"i
r illr

f::r-:"ii;:

..-::_.,,.ii:
;-_1:,ii;iii:
.''.:.-,11i.'

- .lir-
.. ''.L1l. _t i:iv
:. jr:;,i-

.''1::$','

. :,i:'; .
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James City County, Virginia
Environmental Division

Stormwater Management Pro gram

Stormwater Management Design Plan

Plan No.
Project Name:
Rough Location:
ADC Map:
Flood Map / Zone:

Drainage Area:
Submitted: Y N

510201- 00

Description:

)ELOnsite

Sheet Grid:
Zone'.

Date/Time 2b Z 0:g Lt.$vt

,

irst Review
>L 3 Review

C offsite

fffiJ
A
ly'

Sheets:

Sheets:

Sheets:

Sheets:

Sheets:

Sheets;

Sheets:
Sheets:

€-3

C-?-'

ired).
E&SC/Stormwater Management / Drainage Narratives.
E&SC/Stormwater Management Design Report with Calculations (Attachment ).
Geotechnical Report ( Attachment ).
Waivers, Y ariances,,,fi Exceptions (Attachments in V/riting).
D VESCH EIcep Ord (RPA, Steep Slope Policy) D JCC BMP Manual
Other (List);
Zodng: Tax Parcel/G
Receiving Water: ite Acr

J1
JCC GIS Database:

Other Approvals (SUP, etc.):
Site Plan Information: Owner: -l Desbription:

Site Area:
Disturbed Area:

Impervious Cover: A.83 acres / s.f.

r: g@El . g,OCI acres / s.f
I Area: 3.97 acres / s.f.

D Disturbance > 5 acres. VPdES Notice of Intent required.

acres / s.f.

(/2. t3 Y")

Q0 38 %)
D Less than or equal to 60 percent. Meets CBPO requirements.
D More than 60 percent. Does Not Meet CBPO requirements.

Open / Green Space: acres/s.f. ( %)

(regulated) D other,

Staff "Quick" Review

ST fi

3 7t- Demolition Plan (if applicable)
V-l Site. Geometric or Layout Plan
{C Gradins Plan

(*
(-

Description: d 0 {F:
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*;:# itb {l'tw#rt
Soils Information:

Soil Survey Sheet

BMP Control:
BMP Types:

Onsite Drainage:

Site Limitations: D RPA s"{il;

Hydric:DYes ONo
HSG:
Hvdri c:DYes ONo

/.e+fu, tslntDescription of Soils at BMP:
guutstpHn'7,

O None p-Onsite pOffsite D Previously Approved- D Manufactured BMP

3- Name: (JCC BMP Type _ ), Points
Glt einforced Concrete Pipe
C Cgrrugated Polyethylene Pipe O PVC Type Pipe

D Coruugated Metal Pipe O {Juminum Type Pipe
O PVC Tvoe Pipe {OoenChannel TvneLJ LOrrugateo rolvetnvtene t

*6rm-Drain 
-Btutu.rt, L,PVU lypePlpe E Upen

Type: ReP t*'ai*ff
ype

l- Name:' Av*$T t'*itt-. (JCC BMP ivp" C - \"/ ), Points I S
2- Name: W (JCC BMp type-T - -T- j, point, ---6-

Site:
DA:
BMP:

D Inlets I Other (Specif'): ,
1.VDoTStandards&SpecificationsReferencedforworkwithinxtw..
2. VDOT Standards & Specif,rcations Referenced for work outside R"/W: Eltes 6 5o 'rrl e -

delineated Wetlands
O Buffers:
Cl Downstream Storm/Culv.
O Problem Drainage Area

lf Stormwater Hotspot C Other,
D Site Activities may warrant a General VPDES Permit for Discharge of Stormwater
Associated with Industrial Activities (ie. process water, batch plants, etc.).

DC"o Slopes

fl Hvdric Soils D Critical Soils C Vesetated
M5!n""4 Natural Drainage Features onsite
D Downstream Channel Erosion D Floodplain

,*&r

#
G, EL,

fii"3t
Routed Peak Discharges (Outflows) from BMP meet Predevelopment Allowables:
Appears to Meet VESCH / E&SC Ordinance / CBP Ordinance Requirements:

O Yes
Cl Yes

DNo
flNo

'itTi:J"'t'co4e^r-

Site Stormwaler Manasement / BMP Control Udd sheels Onsite Facilities

DYes DNo * B,q{ #l Ar,+r{e l*Ftt- Bn+F-
Predev (Present) D^: f.9t3' ac crcN: $fu rc: 1"3.k min/hrs

2-year {.zr' cfs

10-year I a;: i *'!
cfs

100-year ";:":i-t b, cfs

PostDevw/oDetention(Inflow) DA:1.ltS$'" ac. C/CN- 7e Tc: l#,'iL' min/hrs.

l-year 6;.?{ *"s
2-year il,7 b cfs

10-year #i.,'4 ? cfs

100-year r',fi.27 cfs

PostDev with Detention (Routed) DA: ac. C/CN: Tc: min / hrs.

2-year eill d.vlt cfs atEr. #0,{7
l0-year j,l. ? i cfs atEl. :i/",t{
100-year (DHW) tr.0g ^f^ at Er. fi 3,70

Downstream Tailwater Assumption for Pond Routing: 'rAt!. O
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Pond / BMP Design Data (Add Slteet If Necessury for Maltiple Onsite Focilities): 
^D ChecklfNone D irovided: " BMP #' I Tvne: iryfru bA>wl (-Dirovided: 

'" 
BMp o'I ,vi", --'ttrl.6A>* 

Cl
YN * See Below for Pertinent WQv /Stream CPv Design Information.
I J Top of Facility (Dam Crest) EI
J J Design High Water (100-year) El.
O -| Emergency Spillway (ES) Crest El.
O D FreeBoard I ft. or > with Emerg. Spillway.

DD
JE
dt-ffi

{E
JJ
JN
JJ
or]
JJ
AJ
JJ
JE{z
da
{t
-@n

#{a
D'I
JJ

Outlet Protection.
O Standard Riprap Outlet Protection (OP) Tlpe:
0 Special Dissipator Structure (SDS) Type:
BMP Cleanout Elevation El. or Depth
Adequate Channel Downstream of BMP: J 1-year,24-hour; or D MS # 19 criteria.

Low FIow Orifice Trash Rack.

Outlet Banel: TypelClurrt 3
Inv. U/S: 7to.O Inv D/S: \S.Vb
stop", 7,5a7n 

- 
Length: tl O tn.l

Flared End Section/Wingwalls. Matches Outlet Banel material t)?e, over 48 inch with fence.

Type:
Riser Height: -7' I

D N/A
Tlpe:

SS:

-f Acceptable DNotAcceptable. 2ft..or>wlo
Principil Spillway (Riser) Crest El. 77oO Size/Type: _
Principal Spillway Crest 1 ft. below Crest of Emergency Spillway. D Yes
Stage-Storage Curve or Data
Outlet Rating Curve or Table (Composite Structure)
Extended Detention for WQ Provided (Min. 24 hours) 0 Yes D No ff N/A
l-year, 24hour detention criteria for Stream Channel Protection. fl Yes 3 No D N/A
l-year design storm El. 8o' lO or Volume //, to tb crp
Normal/Permanent Pool El. NA D N/A
OrificeiWeir #1 (Highest E1.) El. Type: _
OrificelWeir #2 El. Type: _
Orifice/Weir #3 El. Type: _
Orifice/Weir #4 El. Type: _
Orifice/Weir #5 (Lowest El.) 81. Tlpe: _
Low Flow Orifice (ExDet, CPv) El. Type: _
Pond Drain il Valve (24hr.)
Pond Bottom (Positive Drain)
Steps or Access Provided (for over 4 ft. depth)
Riser Base

Core Trench

Emerg. Spillway.

El.
El.

Bottom El.
D N/A

Anti-Seep Collars or other Acceptable Seepage Control Method. O N/A
Principal Spillway Anti-Vortex/Trash Rack Device Type:

Type:
Size:

JJ
JJ

oo
JA

Sketch or Notes, If Necessary:

Sediment Trap & Basins
D Temporary Sediment Trap # I
-l Temporary Sediment Trap # 2

D Temporary Sediment Basin # I
C Temporary Sediment Basin# 2

E&SC Plan Comments:

WQ Vol. Required
WQ Vol. Provided
1-yr SCPv Required
1-yr SCPv Provided
Ext Det Orifice Size

x WQv / Stream CPv Design Summarv ,,

rmperv. Area -WSQ.1,rr)
wQTV(PerJCCMan) W /'P,l#,

/1qelcr
-EbFA;r-

t4098 LF
tNFtLf.

convert.

DA:
DA:

DA:
DA:

< 3 acres
< 3 acres

DBMP#

Page 3 of 4
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Soils Information:
Soil Survey Sheet

'l
&dt4.*_.44.d

Site:
DA:
BMP:

BMP Control:
BMP Types:

Onsite Drainage:

Site Limitations: O RPA

,,rfiaub tln*e*rc
Hydric: ff Yes fl No
HSG:

ONo
Description of.Soils at BMP:

3- Name: (JCC BMP Type _ ), Points
Gl4.einforced Concrete Pioe

f| Cgm.rgated Polyetlrylene Pipe 3 PVC Type Pipe
O Comrgated Metal Pipe D {uminum Type Pipe
3 PVC Type Pipe 8'Open Channel Type-Open Channel TypeLJ LorTugareq rorYelnvlene r

?*t6rm Drain Mulverts type: RcP Cce19T
D Inlets D Other (Specify):

1.VDoTStandards&SpecificationsReferencedforworkwithinNw.'
2. VDOT Standards & Specifications Referenced for work outside R"/W: Glfes ANo r'l' --

.//-/ -/O{MA Ofteep Slopes E6elineated Wetlands
D Buffers:

D Yes
2.hfo,

B Downstream Storm/Culv.
fl Problem Drainage Area

0 Stormwater Hotspot D Other,
D Site Activities may warrant a General VPDES Permit for Discharge of Stormwater
Associated with Industrial Activities (ie. process water, batch plants, etc.).

Mult

Downstream Tailwater Assumption for Pond Routins:

D gydric Soils D Critical Soils D Vegetated
M.f..a Natural Drainage Features onsite
D Downstream Channel Erosion C Floodplain

Routed Peak Discharges (Outflows) from BMP meet Predevelopment Allowables:
Appears to Meet VESCH / E&SC Ordinance / CBP Ordinance Requirements:

ff Yes
D Yes

DNo
DNo

0 None pO.nsite poffsite fl Previously Approve{ D Manufactured BMP
l-Nu "i O*if€ ltF,t- (JCC BMP Typ" C - L'l 

), Points I O
2- Name: ffi ircc nun rwe-A- - -l- ;, roints -*6-

Site Stormwater Management / BMP ;ontrol (Add sheets Onsite !'qcilities

DYes DNo t)'"\0 *'U EJr\bT 0o^r0
Predev (Present) DA: ac. C/CN = Tc = min / hrs.

2-year cfs

l0-year cfs

100-year cfs

PostDev w/o Detention Onflow) DA: ac. C/CN: Tc: min / hrs.

l-year

2-year cfs

l0-year cfs

100-year cfs

PostDev with Detention (Routed) DA: ac. C/CN: Tc = min / hrs.

2-yew cfs at El.

l0-year cfs at El.

100-year (DHW) cf's at El.
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Plan Review Steps & Components:
Yf
VP First "Look-Thru". Quick look through plan for familiarity and completeness.
g F Existing Utilities - Miss Utiliry (l-800-552-7001) or other methods.
gF ResponsibleLand-DisturberCertification; DisturbedAreaEstimate.
VF Worksheet for BMP Point System. 10 point (New Dev) or Pollutant Load method (Redevelopment).
g F FEMA Special Flood Hazard Areas. Check location relative to property site and/or development area.

VF Check JCC Tax Parcel Maps for RPA / RMA locations and Tax Parcel number.
g A Stormwater hotspot, general layout and/or BMP separation distances (if any) are satisfactory.
JtV Environmental Inventory - Chesapeake Bay Ordinance requirements satisfactory.
gF Highlight/check impacts to any Environmental Sensitive Areas (wetlands, RPA, floodplain, steep slopes, etc. ).g F Offsite borrow, waste areas and onsite stockpiles areas addressed.

V* Review existing topography to determine adequacy of perimeter E&SC plan (Phase I).
WF Current version of Standard JCC Erosion & Secliment Control Notes on plan.
gF Virginia E&SC Regulations. Minimum Standards # I thru # 19 appear satisfied.
gF Check for Offsite Work; Grading Plan conflicts such as excessive cut-fill slopes, deep excavations, etc.
VF Review adequacy of onsite E&SC plan (Phase II).
VF Review layout to check for conflicts (utilities, buildings, parking, buffers, etc.).
gF^ Storm Drainage - culvefts, inlets, channels, storm drains. (pipe data, cover, conflicts, specs or reference to VDOT).
JW Proper Outlet Protection or Energy Dissipator information, details and computations.
J Y Review Sequence of Construction (for E&SC and SWM/BMP installation).
VF Review E&SC Narrative (preferred to be on plan); SWM Narrative (Report).VF Review E&SC Narrative (preferred to be on plan); SWM Narrative (Report).
Vi Review for any Lot-to-Lot or adjacent propefty uncontrolled clrainage problems

Review plan based on Chapter 19 Subdivision ordinance as it relates to SWMiBMP control.
Review plan based on Chapter 24 Zoning as it relates to SWM/BMP control.
Review plan based on Chapter 23 Chesapeake Bay ordinance requirements.
Review plan based on JCC E&SC/SWM Desisn Plan Checklist.
Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH).
Review E&SC Plan Design Report and computations (Attached report ).

O/fl Review plan based on JCC BMP manual for BMP type selected for project.
g/J Review plan based on Virginia Stormwater Management Handbook (VSMH) for BMP tvpe
9 rJ Review SWM Design Report and computations (Attached Report ).

F^J Review for potential mosquito-vector issues with BMP type and location.

lF/.p Review plan based on JCC Stormwater Conveyance System Design/Construction Guidelines.
Hltr Review plan based on General Knowledge and Experience for Design/Construction.
6 F Review plan based on other BMP design/construction references. List:
gF Review BMP for Buffer/Setback Requirements (Min 25 ft. frorn DHW) and Access.
gF\ Review BMP Benching (aquatic, safety) & Pondscape Plan (deep pool, shallow water, shoreline fringes, etc.).

,fl\g/ Review Maintenance Plan for SWM / BMP facility. Detailed and specific guidance for long-term maintenance.
(dY Well-defined, adequate channels downstream of uncontrolled or SWMiBMP areas. (MS # 19 or 1-year criteria).

A.D Adequate conversion plan for TSB to use as permanent BMP.

tgTD Geotechnical. Information per Appendix E (infiltration) or to substantiate use of other BMPs (soils-wet pond, etc).

N F , Provisions on plan requiring Record Drawing ancl Construction Certification of SWM facilities.
A/J/ Drainage, Maintenance and Open Space Easements (if provided) appear satisfactory.
qg Wetland Permit required prior to issuance of a Land-Disturbance Permit or Final Approval.
Gt I Inclusion of H&H and SWM / BMP data into anv JCC databases.

I I orher:
Prepared Environmentql Division comments for the following categories based on qbove review areas.

tl al General Comments:
J J Floodplain:
J J Stormwster Msnsgement / Droinage:

Additional Notes & Comments:

D C Erosion & Sediment Control Plan:
D O Clresapeake Bsv Preservation:
3 J other:

(Note: THIS FORM FOR COaNTY USE ONLY. )

Signature Date

Signature Date

Signature
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P

Pond / BMP Design Data (Add Sheet If Necessary for Multiple Onsite Facilities):
fl Check if None
YN
O D Top of Facility (Dam Crest) El.

J J Design High Water (100-year) El.
D D Emergency Spillway (ES) Crest El.
O D FreeBoard

D Acceptable D Not Acceptable.
DO
OD
3D
oo
JJ
flD
D-I
ou
D'I
JJ
DD
DO
DD
oo
DD
JJ
JJ
DD
DD
DD
DD
CIO
JJ

Low Flow Orifice GxDet, CPv) El.

Steps or Access Provided (for over 4 ft. depth)

0 Provided: BMP # Type:
* See Below for Pertinent WQv /Stream CPv Design Information,

BW:_
I ft. or > with
2ft.or>ilo

SS: _
Emerg. Spillway.
Emerg. Spillway.

SYes DNo DN/A
Size/Type:Principal Spillway (Riser) Crest El.

Principal Spillway Crest I ft. below Crest of Emergency Spillway.

Stage-Storage Curve or Data

Outlet Rating Curve or Table (Composite Stmcture)
Extended Detention for WQ Provided (Min. 24 hours)

l-year, 24 hour detention criteria for Stream Channel Protection'
DYes ENo ON/A
OYes ONo ON/A

O N/A
1-year design storm
Normal/Permanent Pool

Orifice/Weir #1 (Highest EI.)
Orifice/Weir #2

Orifice/Weir #3

Orifice/Weir #4

Orifice/Weir #5 (Lowest El.)

Pond Drain w/ Valve (24 tu.)
Pond Bottom (Positive Drain)

Et.
El.
EI,
El.
El.

or Volume

El.
El.

Type:
Type:
Type:
Type:
Type:
Type:
Type:El.

El. Riser Height:
D N/A

Anti-Seep Collars or other Acceptable Seepage Control Method. D N/A
Principal Spillway Anti-Vortex/Trash Rack Device Type:

Low Flow Orifice Trash Rack.

OutletBarrel: Type/Class:
Inv. U/S: Inv D/S:

Length:Slope: _
Flared End SectionAVingwalls. Matches Outlet Barrel material q,pe, over 48 inch with fence.

Outlet Protection.

Riser Base

Core Trench

O Standard Riprap Outlet Protection (OP)

D Special Dissipator Structure (SDS)

BMP Cleanout Elevation
Adequate Channel Downstream of BMP:

Bottom El..- TYPe:

O N/A

Type:
Size:

(ft.)

ft0
JJ

Du
3J

Type:
Type:
El. or Depth
D l-year, 24-hour; or D MS # 19 criteria.

Sketch or Notes, If Necessary:

Sediment Trap & Basins
D Temporary Sediment Trap # I
D Temporary Sediment Trap # 2

* WOv / Stream CPv Desien Summarv

lmperv. Area
WQTV (Per JCC Man)
WQ Vol. Required
WQ Vol. Provided
l-yr SCPv Required
l-yr SCPv Provided
Ext Det Orifice Size

< 3 acres
< 3 acres

0 BMP # _convert.
tr BMP # convert.

DA:
DA=

DA:
DA:

fl Temporary Sediment Basin # I
D Temporary Sediment Basin # 2

E&SC Plan Comments:
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