
 

 

 

 

 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

ARCHIVES; AND HA VE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL 

LISTED BELOW.  

 

BMPNUMBER: YC024 

 

DATE VERIFIED:  June 23, 2016 

 

QUALITY ASSURANCE TECHNICIAN:       Charles E. Lovett II 

                                                                                   

 

LOCATION: WILLIAMSBURG, VIRGINIA 



Stormwater Division 

MEMORANDUM 

DATE: March 13, 2010 

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

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: YC024 

PIN: 2430100036 

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

Property Description: 

Site Address: 
Box 23 

Agreements: (in r.Je as of scan date) Y Book or Doc#: 

Comments 

Smith Memorial Baptist Church 

Church site 

6515 Richmond Road 

Drawer: 9 

000015286 

147 

234 

Page: 

683 

122 
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DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

;;{00<:> 
TillS Q,EC~~TION, made this a -!} da~ of , K--· 

between ~~ 13!1;A:li4t _ , 
and all successors in interest, hereinafter referrssd to as the.,"COVENANTOR(S)," owner(s) ofthe 
following prof~rty: lP s J s R~ R ~ . , 
Deed Book 7 , Page No. ®3 or Instrument No. , 
and James City Co~y, Virginia, hereinafter referred to as the "COUNTY." 

~ ) I ~ WITNESSETH: 

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

1. The COVENANTOR(S) shall provide maintenance for the drainage system 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. If necessary, the COVENANTOR(S) shall levy regular or special assessments against 
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM 
is properly maintained. 

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

4. The COVENANTOR(S) shall grant the COUNTY, its agent and its contractor a right 
of entry to the SYSTEM for the purpose of inspectins, operatins, installins, constructins, 
reconstructing, maintaining or repairing the SYSTEM. 

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

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

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

#~# ?J!Jt7lJI>':Z'tfo 
~Lu( ?jyfo. 
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• • IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF 
COVENANTS as ofthis ~5day of ~ ,)l('_rxOt:Jo 

COVENANTOR(S) 

Print Name/Title S fa 11 6-a I'd n e f' - Jr Ill-s f e. ~ 
ATTEST: 

COVENANTOR(S) 

Print Name/Title 
ATTEST: 

/. .• 
•. I'; 

. :' •. , '',; 

.: . ; '.: .• ;~· ;'" .•. ··, .... f ..... f.~·~ .. ~· 

COMMONWEALTH OF VIRGINIA · 
CITY/COUNTY OF ~ ~/ 

I hereby certifY that on this 25-J.t...day of ~ , i9~, bef9re the subscribed, a 
Notary Public of the State ofVIrginia, and for the Cif;/COUiliY of t.(}.IW..(A) ~ , aforesaid 
personally appeared .S~ ~~ an did acknowle ge the aforegoing 
instrument to be their Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this Z5+t... day of 
Jzd,tf , ~ z~. u 

'-tl~ {2w:_v 
Notary Public 

My Commission expires: -ri~~::..=;,.._3_o_,_,..;;.;.Z_o_o_z;;;;;....,;. __ v 
Approved as to form: 

~~ ~/</7./.;..,Ha.-~:;r 

drainage. pre 
Revised 2/97 

/ This Declaration of Covenants prepared by: 

,P, N~- Nee?~! TP 
(Print Name) 

.E /be/? 
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James City County, Virginia 
Environmental Division 

Stormwater Management/BMP Facilities 
Record Drawing/Construction Certification 

Review Tracking Form 

County Plan No.: 
Project Name: 

~ -118--.;, ~(NO.~ s P-11 Z.-01 d (F,.,., ·~ i L> F"' 
> Ttl m ~ 'tl2: AL- BA ·n s r CNv~ c.:QJ"[~ - J :1 IV)~TV<l4c72 ;~ ~ ( .,...;of"U,fl-<NNO /Nflt.""'fn~.Sf.S7/3"1 S j Stormwater Management Facility: 

~ase: 
~ Information Received. 

01 ~I 
Date: 7/t/o Z... 

}t Administrative Check. 
~ Record Drawing 
~- Construction Certification 

RD/CC Standard Forms 

~ 
0 

Insp/Maint Agreement 
BMP Maintenance Plan.. ... 
Other: 

~~1fo2- Vf/8 Date: 
Date: 7 ~!0%. EC. > 
(Required after Feb l st 2001 Qnly) / J" ) ;· · 
Info: '/f~ I~#- Qo;_of?zi'b ( g/1·/(/() 
Location:yee;, , eeF -7 

------------~~--------------------------------------------

Standard E&SC Note on Approved Plan Requiring RD/CC or C_punt)i commen in plan review file. 
DYes ONo Location: NDf(#Z-o e~ (-
Assign County BMP ID Code' Code: 
Log into Division's "As-Built" Tracking Log 
Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.) 
Preliminary Log into BMP Database (BMP ID #, Site Plan#, GPIN, Project Name) 
Active Project File Review (correspondence, H&H, etc.). 
Initial As-Built File setup (label, copy hydraulics, BMP information, etc.). 
Inspector Check ofRD/CC. /O-:Z..v2 ~ r:ll<,. 
Pre-Inspection Drawing Review- Approved Plan (Quick look p ior t field inspection). 
Final Inspection (FI) Performed Date: --~-=.Df-+-O_Y,+--r--"2---__________________ _ 
Record Drawing (RD) Review Date: 2---
Construction Certification (CC) Review Date: (/ '"2--

Actions: 
0 
jif--

No comments. 
Co~nts. Letter Forwarded. 
m..ecord Drawing (RD) 
0 C91struction Certification (CC) 
CJ<;onstruction-Related (CR) 
0 Site Issues (SI) 
0 Other: 

Date: 
{I 

0 Second Submission: _./2=-<o!t)'--'/._,D,_r-'-'/OIL·_,-OZ-~____.oL.J/?'----------------------------------
0 / Third Submission: 
li/' / Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with Jwng,release. 
~ /"' Notify Darryl/Jo~n/Pat ofacceptabil_i~ using e~ail (prefe~ed), f9rm_ or verbal. ~,~7' R'ei'P'-' ~ 
~~ Check/Clean active file of any remammg matenal and fimsh "As~Bmlt" file. 
~ / Add to County BMP Inventory/Inspection schedule (Phase I, Ifor III). 
~ /""' Copy Final Inspection Report into County BMP Inspection Program file. 
13"" Digital Photographs obtained. 
0 Add to JCC Hydrology & Hydraulic 

Plan Reviewer: Date: 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction. Certification Forms 

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

Section 1 - Site Information: 
SM I il-l tV\ ISM c.>~ tAL. i:O~PT\ t;.T C.ltU.I<.C:.Io-\ 

Project Name: 
Stiucture/BMP Name: 

fAM ll-1./ '-I FS. c.EctJ reR. 

Project Location: 
' BMP Location: 

County Plan No.: 

Project Type: 0 Residential 0 Business Tax Map/Parcel No.: ( Z + ~) ( \-3(.o) 
0 Commercial 0 Office BMP ID Code (if known): YC.- 0 2-'=1 
0 Institutional- 0 Industrial Zoning District:: etl CE!:J€t?At.. 13\J.St ~~J~ 
JiiPublic 0 Roadway Land Use: HausS OF !A}oKSrtl P 
0 Other Site Area (sf or acres): ..,.3..!..l.U....L:..:iL...J:A:..:..·JooC..!:....-____ _ 

Brief Description of Stormwater Management/BMP Facility: :t: N rl \.... TI~A=rl 0 t-J S "-} S r E:rV\ 

t_.z.~ 1-/'L-(.'!f:'tr'j /NFI'-ii-F"'Alf?.IL ~1>19Na IS·Ftt- SiS~ 

Nearest Visible Landmark to SWM/BMP Facility: FA.r..J, 1 l.A( Lt e~ C .&t-l =rer<.. 

Nearest Vertical Ground Control ( ifknown ): 
0 JCC Geodetic Ground Control 0 USGS 0 Temporary 0 Arbitrary 0 Other 
Station Number or Name: 
Datum or Reference Elevation: 

ConmolD~~o~--------------------------------------------------
Control Location from Subject Facility: ____________________ _ 

Page 1 of 16 ' 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWMIBMP Facility: Q( Yes 0 No 0 Unknown 
Approx. Construction Start Date for SWMIBMP Facility: A P!Zt L k ~' l '2Pt:>1. 
Facility Monitored by County Representative during Construction: tJ'Yes 0 No 0 Unknown 
Name of Site Work Contractor Who Constructed Facility: fV\ A S S t e 
Name of Professional Firm Who Routinely Monitored Cons_tru_c-tio.._n"-:...,V'-r.I-\:=T"-B:::::--,.=-;r--:-t\-C..--. -------

DateofCompletionforSWMIBMPFacility: APgt~ ZA) 2.aoZ "To [?,6 PA\fcZ,D 0\JE;? ttJ Ci/Zoo'2 
Date of Record Drawing/Construction Certification Submittal: Tu N e '3; Z'.PO '2.. 

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

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Name: $r,.~<\"f"t± tJ\.8".A09J l~L. t'..;p,.t}1"\ "E..'f' U-b.J!?c.-!1 
MailingAddress: (.oS!S RIGI-Hv\Ot.JD C?Oi<;O 

LA.J\t..L.t A:M?Eu,:,., ,;f\ VA. zg IB'?> 
Business Phone: S<.p t; - 04 7 Lp Fax: --:;;:;:-;:~~-=-::::----
ContactPersot1: r?.DN WA-j;)6 Title: PA S'fD t?-.. 

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

Finn Name: L. ANo MAAK De$tc.Y G:tr<ouP 
MailingAddress: 40'29 i t?otJl3:>Ur-=lD f?o4D ~1r6- lQQ 

W \ l-Ll<h!\ SeA.H< C::t \}A. "Z'? l 68 
Business Phone: Z.S:?- Z97G 
Fax: ZW-®49 
Responsible PlanPreparer: \?lGHAf?.,O .::5. Pl±t w es 
Title: E?Ror::es o/:)\ONAL Gf\J !QCfJ e:E:P-
PianName:S~\1\-\ ""~O@U?rl.. P.#h?)1<::.j CWJi?Ct-1 FAMlt...\f Wffi c.6-)rE:12-
Finn's Project No. \ (\q co-7'2...·- et::o, 0 \ · 
PlanDate: 8/n /ZOX> · · 
SheetNo.'sApplicableto SWMIBMPFacility: ~-3 1~1 ~l.s;::]_l __ 

Business Phone: r;?C.e (/l "" 6 (r; ~ \ 3 
Fax: IS']· t?CRCt~" BC:SG::>(R 
Contact Person: S: "f'C;'-J ;;~ M ~l., . .c;, ~) \ i2: 
Site Foreman/Supervisor: rJ f.rr ;.\ fH J Y,;) L..).A~~ \) 
Specialty Subcontractors & Purpose (for BMP Construction Only):-------
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' ' 

Section 4 - Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: \] tfB ) "It\ c.. 
Mailing Address: 1-\ '11 Me. \a w ~' c, 'rc.J e 

. v..), l\ \C\MS'ovr?j , \Jo. Z~t&? 
Business Phone: ZU> "'6 SI.?D 
Fax: '2 '20- 8 5 :t"i 

Signature: --+-"'-'=i-'~w>---+---'---::=1:---"=---­
Date: ----!1114~~.....:!::......_+-+------

I hereby certify to the best of my knowledge 
and belief that this record drawing representS the actual 
condition of the Stonnwater Management I_BMP 
facility. The facility appears to conform with the 
provisions of the approved design plan, specifications 
and stonnwater management plan, except as specifically 
noted. 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Firm Name:------------­
Mailing Address:-----------

Business Phone: -------------Fax: --------------------------
Name: ---------------
Title:----------------

Signature:-------------­
Date:----------------

__________ (Seal) 

Virginia Registered 
Professional Engineer 
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YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 008



;:.., . 

James City County, Virgi1iia 
Environmeatal Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

( NtJte: ln tu:cordllliCe Jf'ith tAe ret~ul.r~tme.nts of the Chufi.Jit!ftke B«y l'rue.rvtttion Orditum'e, Chapter 
23, Section 23-J 0(4), BMP's shall be tksipud IUU/ constructed in accordance witA t'lte IIUlllllal entithd 
lfunes City County GuU/eL~ for Design and Construction ofStormwater Managt!lllent HMP's. 
Erosum and St!diment control pclicy and IIJ'proved plans generally require that ,at th~ completion of the 
project and prior to release of surety, an "tU-built" plan prepared by a registered l'rofessional 
E~tginur or Cvrified Land Survl'J'"" ,.ust /:JP. prnvidP.d fnr th2 drainage sysum for the pNJjut, 
inclutling any Best Management Practice (BMP) facilities. In addition, for BMP facilities invqfving 
the cu~tructiun o.f 1111 ittt]XJUncling 5tructure ttr dam em/xuakma~t, certification is rt:'luind by~ 

Professicnal Engineer who has inspecttd the structure during its construction. Currently there are 
oY~r 20 water qua.f.ir)l type, BMP's ~cceptett IJy the c,uxty.) 

Secti!)n 1 - Site Informatlen; 
SMI'rt-4 MI:,MOP.lAL. lb~n~i C.~UR.c,l-l, 
f~ I bA/ 1.-l E2 c.e.tJ re&... Project Name: 

Strnct\t~!RM'P N'otm~: 

Project Location: 
BMP Location: 
County Plan No.: 

Project Type: d Residential 0 Business Tax Map/Parcel No.: lZ + ~ J (\· 3Ct) 
CJ Commer<:ial 0 Office BMP ID Code (ifbown): 'IC. ... 0 "Vol 
(J ~· 0 Indus1rial Zou.iug Dimict: 2al ~i2JERQ:L 1!\L~! rJ~~ 
... I'ublic OR~wa.y Umd.Use: ~W!-5 C£ ~~O::.I:He 
0 1Jtb,et Si:m Al:ea (sf or acres): ..... 3 -Yo' u._l-\~&r.. ....... ~:.....-____ _ 

Bric!D~:~icription of StomJWlltr:r Management/BMP Faci.lity: 'J: ~A\... :D?A1'10 tJ. $\of$ C €1\:\. 

Nearest Vislblc I .&IWII!Jll'k to SWMIBMP Facility: FAJ::t\ "•'{ U E£ C6tJ1"6Q., 

Nemst V erti.cal GrOimd Control ( if bowu ); 
0 JCC Geodetic Ground Control 0 USGS 0 Temporary 1:1 Arbittary 0 Otbct: 
Station Numbet or Namt: 
Datum or RdcrcDce mcvation: 
~~ ·-
Oxm:ol LocJltion from Subject Facility:, ____ ~~-----~-----

Page 1 of 16 · 
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·' 

·. 
Section 2 - Stonmrater Muyanent I BMP Fadlty Ctn5tnl£1ion lP.fo._IJIYt!JRC 

Prc:Coastruction MeetiDg Held for Construction of SWMIBMP Facility: l Yea CJ No 0 Unknown 
Appro&. Co~ StutDate for SWWBMP F•dlity: Apr?,t L 2:!>, 2.!~2. 
Facility Mcmitored by County R.cprcscntative duriug Conmuction: ~yes 0 No 0 Ul1lcnown 

Name ofSrtc WOik Co~tar Who~ Flloility: ~~~~ 
Name ofPro£~~ Firm Who Routincl_y Monitortd Ccmsttu. E!t~E: ~ili~::lfl2 · 
Dau: ot' Compleuou WI" SWMIBMP F~eili.l,y: flP8::"· ___ ---~ _____ ...:....__ l ,J 
Date of Record Drawini/eou.trnction Ccrtifi~tion SubUllnal: tu ""e L!;~ ZQQ '2.. 

( Nllti!: Record Drawmg aNI Coll.ftrllctlon CertijjC~~Mras_ a:re required wit/rill thirty (30) thy~ tJftlt~ 
compledon of sw,.,Wiltu Mllllqement tUUllor BMP jlldliry constructitJn. Record Drawings ad 
CoNtrllctitm Cerdficlltions must be reviewed tmd appro~ed by the Ja,.es City Collnty Environmmtal 
Division pf'Wr to fota! inspection, 1tccept111tee 411d bond or Sllrtt)' rtUIUit. ) 

Section 3 ~ Owner I De.rlper I Contractor Information: 

Owner/Developer: 

Design Professional: 

c .. .< 

{Note: Site Owner or App/ic(171t responsible for development of the project.) 

Business Phone: 5'-o ;i - 04 7 Ll 
Contact Person: @.o tJ W A:DE 

(Note.· Professional Engineer or Certified Land Surveyor responsible for the design and 
preparation of plan.s and specifications for tlu. ::Jtonn-wa.ter MllllClgement IJJMi' fac.ility.) 

(Note: s~ w~ Contnu:to7' directfy rupo11.Siblefot con.ttruction ofrhe Stnrmwater 
MtD~_agmtuntJ I B.MP facility) 

. Name: Jq.c..k L t'A.~~:>s~e. ,4.~mtl... 
MaillilgAddrcss: ~00 ~~ ~tJ~ 
Business Phone: :it:~icfui,S~=:i'JI\. Zi 1@ 

Pqe2 ~ 16 

ww;~: 1 rnnr ·Rr ·Nnr YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 010



Sedton 4 ~ Prorallrional Certificadou: 

Certifying Professional!: (Note: A. R,Ptered Profosmrtal E11gtneer or CmlfUd Land Surwyor is respo1L'tibk for 
prqxvatitm of a Record .Dtawinz. sometimes refon'ed to a.J an Jb~BJiili plan. for the 
drainage ryztrmfor the project 'blduding any Stbrmwatet' Managonmt/BMP Fo.cilities. 
A R.l!gi.deP.d PMJI!!I.rimull F.ttgiu.flll' i.~ rP-vpn1LfihlP..jnr tlu! ilupl'!rtin-,, Jft(lnitr:t.,.;;,g QJit/ 
certijicatio11 of Stonnwilter MOMgemeni I BMP f(lci/itiEs during it.! coMnlctimt) 

I.Wr9rd Dnwing and Collltnlctton CtrUftcatlons for Stormwatu Mauaameut I BMP Fadlidc. 

Nnne: __________________________ __ 
Title: 

Signature:-------·-~--~--~--­
Dare: 

--------~--------------------

I hereby certify to tht: best of my knowledge 
and belief that this re::orrl drawing tepttscnril the acrual 
condition of the Stonnwater Management /.BMP 
facility. The facility •l'pi)CW to ccmform with the 
provisiOns of the approved design plan., specificarioos 
l!1"1rl ~tnnnWllre.- man:~eement plan, except a.~ specifically 

noted. 

_________________ (~) 
Virginia Registered PI'ofeasional EDgineer 
or Cmti1ied Lmd Surveyor 

Coostruction Ccrtiflc2:tion 

Business Phone: ___id-.2. - C.- (.· 7 I 
Fax: Z Ll- /2 7 f 

.1 1
· r·· , /. , 1 · . 7 • 

Name: i .. I, r: \[...:. · ,) . l:J•~ t , ~ ; . t· . 
Tide: --..,~.-~<~_,~,,~(,~,~-7/t~r:~-~.--~ .. ~ .. ~-~~,~~-----

Signarure: ---:-_;;__..:., ___ • ;,.,(·..:::' ·;__//_._..::;...,.-_'-_ .. _0_· __ 

Date: _ ___;-......J.~~c..:.._-'----~-------

I hereby certify to the best of my knowledge 
and belief that thig Stot:mwater Mmagement/BMP ~ ~ 

facilitY was monitored and ~in 
accordance with till: provisions of the approved 
design plan, specifications and stormwater 
mana~t'm'.ent plan, except a.<: s~r.ifi01lly 

no red 
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Record Drawing/Constructio Certification Submittal for a BMP Facility 

Date: 

Inspector: 

Project: 
BMP Facility: 
Plan No. 
BMP ID Code: 

Pat Menichino ) 
0 Gerry Lewis 
0 BethDavis 
0 Mike Woolson 
0 Joe Buchite 
0 Other: /J m £ v!JN) (X. y 

ff111116 JftWJO'TI,j!f)/h.l a~i"t.A J "' ) 
IY/,I/11/t~Fr')t.,rvq:p ~M~ (,>r01t~ C'n*., eo~"'~ 
.;?/)--1/J'-t'l 

yc ozy 

I have received a transmittal for a ~ecord Drawing and ~onstruction Certification for the above referenced 
facility on 5f{Jf /] Z 00 2--- . Prior to full engineering review of these items and a field inspection, I am first 
forwarding the items to you to cursory review in case any major field changes were performed that I should be 
aware of and/or to ensure the record drawing accurately portrays what you saw in the field. Please review the 
drawing and return to me promptly so I can proceed with the review for certification purposes. 

During my review, I will look at issues related to the BMP and its primary inflow and outflow conveyance systems, 
and will make comment in the following areas: Record Drawing (RD), Construction Certification (CC) and 
Construction-Related (CR) punch list items. If you have any other related non-BMP site issues such as erosion, 
stabilization, removal of erosion & sediment controls, etc. that are not related to the BMP, I can easily add these 
items to any comment letter that I may forward to the Owner/Engineer. Let me know if any outstanding site issues 
remain. 

Ifi don't hear from you I will ask you if any other outstanding issues remain before I forward any letters to the 
Owner/Engineer. 

Scott 
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HIS LAND SURVEYING, INC. 
15500 RIVER J/.h'NlJ 'l'IIAJL 
LANJ·:XA, V/HGINIA 2301!9 
( IJ 0 4) Wi 6 -- 7 0 1 / ><::~·::: __ _-

R.P p:----
~ 

I 

V.D.O.T. ST'D CG-2 
(NOT IN CONTRACT) 

_:__._, 6'' 

I 

I 

I 

M-c-f---TRANSifiON FROM 
CG-7 TO CG-2 

NOTE: 

I 

I 

I 

I 

I I v.o.o.T. srD cG-7 

I .· 

CG-2 TO CG-7 
TRANSITION DETAIL 

NOT TO SCALE 

N/F 
GUS & CATHERINE ZAHAROPULUS 

TAX PARCEL 24-1, 1-37A 
ZONE B-1 

PENALTY 
I:JO(I-$.500flltE 

TOW·AWAY 

"''' 
0 
' '---

AfJOVE GRAPE 
5/Go'/ 

ADDfT!ONAL 5/GN 
-- T 0 f.I/JICA TE A 

YAN ACCC551{jLf' 
HANJ]f{;AP S?ACE' 

FENAJ..rr 
5/Go'/ 

STD. DISABLED SIGN 
NOT TO SCALE 

1. THIS PLAN DOES NOT GUARANTEE THE EXISTENCE/ 
NONEXISTENCE OF ANY UTILITIES ABOVE AND/OR BELOW 
GROUND. CONTRACTOR SHALL VERIFY THE HORIZONTAL 
AND VERTICAL LOCATION OF ALL EXISTING UTILITIES 
PRIOR TO ORDERING OF MATERIALS AND INSTALLATION. 
THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR ANY 
UTILITIES DAMAGED DURING CONSTRUCTION AND SHALL 
REPAIR ANY UTILITIES DAMAGED BY CONSTRUCTION 
ACTI VI Tl ES AT THEIR OWN EXPENSE. 

2. ALL DISABLED PARKING SIGNS SHALL INCLUDE THE 
FOLLOWING LANGUAGE: 
"PENALTY, $100-$500 FINE, TOW AWAY ZONE" 
SUCH LANGUAGE MAY BE PLACED ON A SEPARATE SIGN 
AND ATTACHED BELOW ABOVE GRADE SIGNS PROVIDING 
THAT THE BOTTOM EDGE OF THE 'ATTACHED SIGN IS NO 
LOWER THAN FOUR ( 4) FEET ABOVE THE PARKING 
SURFACE. 

3. SIGNS MAY BE MOUNTED ON BUILDING, AS APPROVED BY 
OWNER. 
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TOPOGRAPHIC AND BOUNDARY INFORMATION TAKEN FROM FIELD SURVEY ENTITLED "SMITH MEMORIAl. 
BAPTIST CHURCH", (703LRP.DXF) DATED 2/10/99, BY HIS LAND SURVEYING. LANDMARK DESIGN 
GROUP, INC. IS NOT RESPONSIBLE FOR INACCURACIES IN SAID TOPOGRAPHIC AND BOUNDARY 
INFORMATION OR DESIGN CHANGES RESULTING THEREFROM. 
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108 l.F. 12" RCP 
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EXIST Dl ® 
RIM=121.19 
INV IN(SE)=115.70 
INV IN(NW)=115.57 
INV OUT(1 0")=115.87 
INV OUT( 6")=115.1 0 
INV STRUCTURE=113.07.---*f 

INV=116.01 

INV=115.98 

INV=115.90 

INV=115.90 

INV=115.86 

m 
~ 
~- INV=115.86 

INV=115.85 

INV=115.80 

INV=115.80 

INV=115.80 

4" PVC (TYP) 

114.8' 

EXIST FES ® 
INV OUT=115.03 

42.0' 

42.0' 

45.3' 

45.3' 

51.3' 

EXIST Dl ® 
RIM=120.17 
INV IN=115.84 
INV OUT=116.08 

• 

51.3' INV GRAVEL=114.9 • 

51.3' 

51.3' 

57.3' 

57.3' INV GRAVEL=114.7 

57.3' 

57.3' 

63.3' 

HIGH CAPACITY H-20 
INFILTRATOR CHAMBER 
SYSTEM (TYP) 

63.3' INV GRAVEL=114.7e 

63.3' 

63.3' 

63.3' 

63.3' 

12" GRAVEL BED 114 g' 

I 4·8·68.73' 

EXIST Dl ® 
RIM=120.53 
INV OUT =116.23 

UNDERGROUND INFlLTRATION BASIN 
INSPECTION/MAINTENANCE SCHEDULE 

SMITH MEMORIAL BAPTIST CHURCH SHALL SET UP A MAINTENANCE COMMITIEE 
TO PERIODICALLY INSPECT THE UNDERGROUND INFILTRATION BASIN AND STORM 
SEWER SYSTEMS THAT DISCHARGE INTO THE BASIN. 

THE COMMITTEE SHALL INSPECT THE DROP INLETS, PIPING AND UNDERGROUND 
INFILTRATION SYSTEM TO INSURE PROPER WORKING ORDER AND FREE OF SILT AND 
DEBRIS. THIS INSPECTION MUST TAKE PLACE AFTER EACH LARGE STORM EVENT 
TO PREVENT SILTATION AND DEBRIS FROM ENTERING THE INFILTATION BASIN. THE 
PAVED DITCH SHALL BE SWEPT CLEAN AND ALL SILTATION/DEBRIS SHALL BE 
PROPERLY DISPOSED OF ON:...SITE. THIS SILTATION/DEBRIS SHALL NOT BE ALLOWED 
TO REENTER ANY PORTION OF THE DRAINAGE SYSTEM. 

THE SUMPS WITHIN EACH DROP INLET MUST BE PUMPED OUT AND VACUUMED TO 
REMOVE ANY SILT AND DEBRIS. THIS SILT AND DEBRIS SHALL ALSO BE PROPERLY 
DISPOSED OF ON-SITE. THIS SIL.:TATION/DEBRIS SHAI..L NOT .BE ALLOWED TQ REENTt;:R 
ANY PORTION OF THE DRAINAGE SYSTEM. 

THIS INSPECTION AND CLEANING PROCESS MUST BE PROVIDED ON A ROUTINE BASIS 
AND MAY BE PREFORMED BY EITHER THE CHURCH COMMITTEE OR A COMMERCIAL 
CLEANING GROUP. 

THE SMBC COMMITIEE SHALL REFER TO INFILTRATOR SYSTEMS INC. FOR SPECIFIC 
LONG- TERM INSPECTION AND MAINTENANCE REQUIREMENTS. PLEASE CONTACT: 
INFILTRATOR SYSTEMS INC. 
6 BUSINESS PARK ROAD 
P.O. BOX 768 
OLD SAYBROOK, CT 06475 
1-800-221-4436 
www.infiltratorsystems.com 

INFILTRATION BASIN PLAN VIEW AS-BUlL T 

10 0 10 20 

2 0 2 4 

SCALE IN FEET 

NOTES: 

1. CONSTRUCTION INSPECTION BY ENGINEERING SERVICES, 
LTD. 

2. PARKING IS SHOWN FOR FUTURE CONSTRUCTION ONLY. 

3. INFIL TRA liON BASIN SECTION D-D AND INFILTRATION 
MAINTENANCE: SCHEDULE ARE FROM THE SITE PLANS OF 
"SMITH MEMORIAL BAPTIST CHURCH, FAMILY LIFE CENTER" 
BY LANDMARK DESIGN GROUP, DATED OCTOBER 13, 1999 
LATEST REVISION AUGUST 11, 2000. DATA WITHIN 
ILLUSTRATES AS-BUlL T INFORMATION. MATERIAL AS-BUILT 
DATA AS SHOWN IN SECTION D-D FROM INFORMATION 
SUPPLIED BY JACK L. MASSIE CONTRACTOR. 
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116 

114 

112 

110 

1 0" x1 0" SQUARE 
DRAIN OPENING 

------ 2" SM-9.5A ASPHALT PARKING AREA 

8" AGGREGATE BASE_Mf\Ii;8.1AL, T¥PE·Zf -B 

o" TIIIOI< LAYER OQjlq\5[ 5>'<!40 
COMPACTED AT 35~5 VOID rOrFIO (FYP) 

8" THICK COMPACTED 

EXISTING GROUND, COMPACT BASE 
TO A MINIMUM OF 95% OF THE 
MODIFIED PROCTOR DENSITY 

........... 'STONt::··BASE·- (lYP) ...... ···· ................................................... ·-· ................. - ··-· .................... · .................. · 
NOTE: GEOGRID MUST OVERLAP ON ITSELF 

AT LEAST 2' WHEN USING MORE 
THAN ONE ROLL 

NOTE B: 

------

8" THICK LAYER - NO. 57 WASHED 
STONE AT 40% VOID RATIO (TYP) 

GEOGRID MUST EXTEND 5' BEYOND 
.. THE FOOTPRINT OF THE CHAMBERS 

A: COMPACTED, WELL GRADED GRANULAR BACKFILL 
(PER INFILTRATOR SYSTEMS' REQ.) WHICH CONTAI 
AN EVEN DISTRIBUTION OF PARTICLE SIZES W/NO 

. 1 0% FINES ( PASSING THE 
RANGING FR TO 
95% MODIFIED 00'"'Tr'D "'"'""·t"TV\ 

FILL MATERIAL. SELECTION, CONSTRUCTION OF INFILTRATION 
BASIN AND COMPACTION REQUIREMENTS SHALL 
BE COORDINATED AND APPROVED BY THE GEOTECHNICAL 
ENGINEER. APPROVAL OF MATERIAL AND NECCESSARY 
CONSTRUCTION REQUIREMENTS SHALL BE APPROVED PRIOR 
TO CONSTRUCTION OF BASIN. 

INFILTRATION BASIN SECTION D-D SCALE: HORIZONTAL: 1" = 10' 
VERTICAL= 1" = 'l 

FROM PROJECT SITE PLAN SHEET C-7 BY LANDMARK DESIGN GROUP 
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N/F 
CUS 1: CATHERINE ZAHAROPULUS 

TAX PARCEL 24-1, 1-37A 

HIS LAND SURVEYING, INC. 
f 5500 RIVER BEND TRAIL 
LANEXA, VIRCIIII.A 230!9 
(804)966-7017 ><=> 

RICHMOND ROAD - U.S. ROUTE 60 

T~IC AND BOUNDARY INFORWATION TAK£N FROM AElD SURVEY ENnlLED "SNITH IIEUORIAL 
BAPTIST CHURCH", (71131.AP.DXF') DATED 2/10/lll, BY HS I.ANO SURYE'I'INC. LANC!.EY 1HJ 
McDONAlD, INC. IS NOT AESPCNSBLE FOR INACCURACES IN SAID TOPOGRAPHIC AND I!DUNOARY 
IHFORWA l1QII OR OESCH OlAHGES R£SUL TING THEREFROII. 

N/F 
CAP CARE CROUP, INC. 

TAX PARCEL 24-1, 1-35 
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HIS U.ND SURVEYINC INC TIPDCRAPHIC AND !lCUNDARY INFORMATKlN TAKEN FROU RELD SURVEY ENnlLED "51111H IIEMCRIAL 
15500 RIVZ:R BEND TRAIL' • EIAPn5T CHURCH", (7nRP.DXF) DAlEO 2/lD/iV, BY HS LAND SURIIE'ftNG. LANCI..EY AND 
LANEXA. VIRCINJA ZS089 llcDONALD, INC. IS NOT RESPONSIBLE FOR INACCURAOES IN SAID TCPOGRAPHIC AND IIOUNDARY 
(804)966-?0f? ;><=> INFORMATKlN DR llES1Qt CHANCES RESULnNG 1HEREFROII. 

14C 

LEGEND: 

N/F 
GUS .t CATHERINE ZAHAROPULUS 

TAX PARCEL 24-1, 1-37A 

14C EMPORIA FINE SANDY LOAM 
-- -

188 KEMPSVILLE FINE SANDY LOAM 
--

198 KEMPSVILLE-EMPORIA FINE 

SANDY LOAM 

29A FINE SANDY LOAM 

NOTE: 

~ 

THIS SOIL MAP BASED ON A COMPILA TfON OF INFORM A TfON 
OF THE SOIL CONSERVA TfON SERVICE SOIL SURVEY OF JAMES 

CITY AND YORK COUNTIES AND THE CITY OF WILLiAMSBURG 
VIRGINIA 

"\~ - I 
~ \ ' 

I I 

N/F 
CAP CARE CROUP, INC. 

TAX PARCEL 24-1, 1-35 
I I 

E)(ISTINC CHURCH 

RICHMOND ROAD - U.S. ROUTE 60 

SOILS MAP 

-1 

J 
~ <l<l 

- -'11"' - -1""25' - ,._ 
5ltEEll.IIWG """"_ ......... _ 

1MOOnGlO.OI -

-.-C-2 
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D NCI'Itl =-f'DII-==~111Anat 

INFILTRA110N BASIN PIAN 

N/F 
CUS & CATHERINE ZAHAROPULUS 

TAX PARCEL 24-1, 1-37A 

SANITARY SEWER DATA 

(!} lilTS IF S1E P\NI -T- 1E11D1 ($' ,_ ~ IIY. • 12CI.l5 
(!}111(!} ""r_us...,•z.-

(!) 1511 CM. CAPACilY CII£ME 1lllAP 011 APPNWED EQUAl... IN. W • IZQJD. 

NOTES: 

IN. aur ., ... 
I.Jli'I"-2.UP\IC•ua 
IMITM'r CI.ENICIJT, WV. • Uta 
.U' .. tDIIU.S~·1,Daa 
SANITMY C:Ll.MCIIT, lfV. • 111.17 
70 II ~ - U.S PW:. e ,_.. 
IMITMY CI.EMCIJT, 1W. • 111.27 
1.li'I"DIU.S~e1.0CII 
SMITMY ctEMaUT, IllY. • 111.!1 
• 1.F I" 1111 2U PVC e 1.DGS 
11E •TD EB1Wa MANHC1.£. JW. Ill • ns.a. c:DM: AND IKXJT DIS!'. SMITM1' 
IINitCIL P1KMDE 111111E IIKP CIIWEC'DCII 
LM1S aF' Stt l'tM SMITMY JniEJl (5' F11C11 aDG.). lfY. .. 12D.2S 

J1 lF 4• - 2S.1 PVC • 2.0111 
........ 2.1.!1 1'\C WYE. IW. - , .... 
EDT. SAMTM1' CLf.MCIJT, IN. • 11L4 
.D 1.1'4•.,.. USII"VC • s.na 
r.-• _,. ~ PVC wrE. 1Wo • 117.11 

1. UNLESS D'IHERWISE NDTEO, ALL DRAINAGE EASEIIENTS 
DESIGNATED ON '!HIS P1.AN SHALL REIIAIN PRIVATE. 

2. ALL UliUTIES SHALL BE PlACED UNDERGROUND. 

3. EXTERIOR SIGNS lli'IHIN '!HE DIS1RICT SHALL 
CDIIPLY IIII'IH '!HE RECUI.ATIDNS FDR EXlERIDR 
SIGNS IN ARliCLE II 011/ISia.l l DF TliE JAIIES 
CITY CDIMTY ZONING OROINANCE. 

4. \ODT DOES NOT ASSUIIE RESPDNSBIUTY FOR 
IIAINTENANCE DF '!HE PROPOSED INFIL TRA liON BASIN 
AND OUTL£T SlRUClURE. 

5. TliiS P1.AN OCES NDT GUARANTEE '!HE EliiSTENCE/ 
NON£XISTENCE DF ANY UTIUTES AIID\IE AND/OR BELOW 
GROUND. CONTRACTOR SHALL VERIFY '!HE HORIZONTAL 
AND VERliCAL LOCA liON DF ALL EliiS11NC UliUliES 
PRIOR TD ORDERING OF IIATERIALS AND INSTALLATION. 
'!HE CONTRACTOR SHALL BE HELO RESPONSIBLE rOR ANY 
UliUliES OAIIACED DURtiC CONSTRUCTION AND SHALL 
REPAIR ANY UliUliES OAIIAGt:D BY CONSTRUCliDN 
ACTlVInES AT '!HEIR Olllfi EXPENSE. 

5. GEOTECHNICAL SOIL BORINGS SHOMI ARE APPRDXIIIA TE 
LOCAliONS ONLY. 

7. ALL UHUSEO WEU.5 IIUST BE ABANDONED ACCORDtiG 
TD STAlE PRIVATE WELL REGULA11DNS. 

11. APPROVAL TD BEGIN CDNSlRUCTIDN DF TliE STDRIIWATER 
IIANACEIIENT/BUP INFILTRAliON BASIN IIUST BE 
OBTAINED BY '!HE· OFFICE DF CDDE COioFUANCE DF 
JAIIES CITY COUNTY, 

RICHMOND ROAD U.S. 

HIS LAND SURVEYING, INC. 
15500 RIVER BEND TRML 
LANKXA. VIRCINIA 23089 
(804}988-7017 ><===> 

ROUTE 60 

TOPOGRAPHIC AND BOUNDARY INFCRIIAliDH TAKEN FROM flELO SURVEY ENli11.£D "SIII'IH IIEIIDRIAL 
BAPn5T CHUIOI", (70JlRP.DlCf) DATED 2/10/lll, BY HIS LAND SUR'IEYING. LANGlEY AND 
llcDDNALD. INC. IS NOT RESPDNSIII.E FOR INACCURACIES IN SAID TDPOGRAPHIC AND BOUNDARY 
INFDRUAliON DR DESICN CHANGt:S RESUL11NG THEREFROII. 

® 
SiD Y.D.CU. 
m-1 
Rll•12t.72 
OIY. CXIT•111..17 

N/F 

~I<D.O.T. 
m-311 
'RP-122.71 
IIY. QI,IT•t1.1.71 

CAP CARE CROUP, INC. 
TAX PARCEL 24-1, 1-35 
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INV. 115.72 

I NV. 115.70 

INV. 115.68 

INV. 115.66 

INV. 115.64 

INV. 115.62 

INV. 115.60 

INV. 115.58 

INV. 115.56 

4" PVC DRAIN 
PIPE (TYP) --·1--' 

INV. 115.54 

4"x1 0" PVC 

" "' 0 
0 

---crP•/.50'--

f----- ------" lf3.75'---+-

----43.75'-----;i 

----43.75'---

---··---50.00'-· -- --.... 
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--50,00'------

- ---50.00'---

1-----·- --- ···--56.25'----

----· ··56.25'- --

50'··-

' I 

• --------r--
C ' 

' 

~-IIIIC ;HI CAPACITY H-20 
INFILTRATOR CHAMBER 
SYSTEM (TYP) 

·-------1 TEE (TYP) --/1 

10"x12" PVC :!r~l,b~e~~~~~~~~=======~~=============~~j-+-..c 
, , I 

' 

12" PVC DRAIN 
PIPE FROM DROP 
INLET NO. 5, SEE 
SITE PLAN FOR 
CONTINUATION 

A 
I I 
l i! NOTE: PARKING SHOWN ABOVE INFILTRATION 

BASIN FOR REFERENCE ONLY. 

INFILTRATION BASIN PlAN 
SCALE= 1" - 10' 

N/F 
GUS & C'A 'J'HERINE ZAHAROPULUS 

TAX PARCEL 24-1, 1-37A 

NOTES: 
1. UNLESS OTHERWISE NOTED, ALL Dr<AINAGE EASEMENTS 

DESIGNATED ON THIS PLAN SHALL REMAIN PRIVATE. 

2. ALL UTILITIES SHALL BE PLACED UNDERGROUND. 

I .. 
"' z 
m 

~ a f---- .. ·-·1----

, .... 

"' 
~I" "' 
Crj I 

I , 

,. 
Uj 1-------1--
"' "' '11---11--

PROPOSED CLEARING 
LIMITS (TYP) 

-------124 

-+-£~f-
EPAI T EXI T. H.C. 

---f-AR\41 1 G-SP GES-TO 
ROVI E 4-9 SPACES 
NO '-5' I LES 

---fl---1-

I 

1\XISTING 
?ARKJNC 

-------· 1 2 3 " . 

3. EXTERIOR SIGNS WITHIN THE DISTRICT SHALL 
COMPLY WITH THE REGULATIONS FOR EXTERIOR 
SIGNS IN ARTICLE II DIVISION 3 OF THE JAMES 
CITY COUNTY ZONING ORDINANCE. 

__'>O'_El ~L~-. - --- ~--=-- ~ -----
f----c:-·-1--· / ---... 

4. VDOT DOES NOT ASSUME RESPONSIBILITY FOR 
MAINTENANCE OF THE PROPOSED INFILTRATION BASIN 
AND OUTLET STRUCTURE. 

5. 

6. 

7. 

8. 

THIS PLAN DOES NOT GUARANTEE THE EXISTENCE/ 
NONEXISTENCE OF ANY UTI LITES ABOVE AND /OR BELOW 
GROUND. CONTRACTOR SHALL VERIFY THE HORIZONTAL 
AND VERTICAL LOCATION OF ALL EXISTING UTILITIES 
PRIOR TO ORDERING OF MATERIALS AND INSTALLATION. 
THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR ANY 
UTILITIES DAMAGED DURING CONSTRUCTION AND SHALL 
REPAIF< ANY UTILITIES DAMAGED BY CONSTRUCTION 
ACTIVITIES AT THEIR OWN EXPENSE. 

GEOTECHNICAL SOIL BORINGS SHOWN ARE APPROXIMATE 
LOCATIONS ONLY. 

ALL UNUSED WELLS MUST BE ABANDONED ACCORDING~. 
TO STATE PRIVATE WELL REGULATIONS. 

APPROVAL TO BEGIN CONSTRUCTION OF THE STORMWATER 
MANAGEMENT /BMP INFILTRATION BASIN MUST BE 
OBTAINED BY THE OFFICE OF CODE COMPLIANCE OF 
JAMES CITY COUNTY. 

.. - - ---tz:: 

' ' 'I 
iJ 

--------

- -· -- ·0+--lt-

---51\N---

EJ.iN C/0 
lNV. 120.4 

"'I 

EXTEND ROOF- DRAINS 
TO FLOW TO CURB \c> 
AND FORM INTO '1,:\ ~ 
CG-2 (TYP) \'1! \~ 

0.2 2 ACRES "\~~·1 \\ 
\~ 

Ti'IX PA 
AREA 

Sl'ORMifA'I'I:iR 

WilLOW OAK 

1-36 

---123 

>-, 

\ 0 "'-
\""'" '""' \% \ - ' ~ YAJW /NUl' j' 
~TOP= /2/_f 

\\ i 
\ 

-~ 

UIIJVE'WAY 

-
13" RCP 

RICHMOND ROAD U.S. 

SfiE PLAN 
SCALE: 1" - 2S 

HIS LAND SURVEYING, INC. 
15500 H/Vf.'R BEND TRAIL 
LANEXA, VIRGINIA 23089 
(804)966-7017 ~ 

MATCH EXIST. 
PAVEMENT AND 

CG-~2~~~~~~~~~~= 

ROUTE 60 

TOPOGRAPHIC AND BOUNDARY INFORMATION TAKEN FROM FIELD SURVEY ENTITLED "SMITH MEMORIAL 
BAPTIST CHURCH", (703LRP.DXF) DATED 2/10/99, BY HIS LAND SURVEYING. LANGLEY AND 
McDONALD, INC. IS NOT RESPONSIBLE FOR INACCURACIES IN SAID TOPOGRAPHIC AND BOUNDARY 
INFORMATION OR DESIGN CHANGES RESULTING THEREFROM. 

STORM DATA 

@TO@ 108 LF 12" RCP @ 2.95% 

@TO@ 48 LF 15" RCP @ 0.52% 

®w® 
@TO BASIN 

78 LF 12" CLASS Ill RCP @ 0.46% 

67 LF 1 0" PVC @ 0.03% 

@TO BASIN 73 LF 12" PVC @ 5.81% 

® 
ST'D. V.D.O. T. 
DI-3A 
fOP=120.19 
INV. IN=116.52 
INV. OUT= 116.42 

® 
ST'D V.D.O.T. 
DI-3A 
TOP=121.18 
INV. IN=116.17 (#3) 
INV. IN=116.17(#2) 
INV. OUT=115.75 

@ 
ST'D V.D.O.T. 
Dl-1 
RIM=121. 72 
INV. OUT=119.37 

-

J 

I"" 

~ 
-~ 

CEMETERY \~ 
I 
I 
I 
I 
I 
I 
I 

I 
I 

JJOUH4' CHERI'.Y 

0 

--~ 

® 
ST'D V.D.O.T. 
DI-3A 
TOP=120.50 
INV. OUT=116.88 

-------;,¢-

N/Jr' 

® 
ST'D. V.D.O.T. 
DI-3A 
TOP=122. 76 
INV. OUT=119.76 

CAP CARE GROUP, INC. 
TAX PARCEL 24-1, 1-35 

\ 

\ 

1 0' WATER EASEMENT 

8" SANITARY SEWEI~ 

12" PVC WATEF~MAIN 

6" H.P CAS lviAIN 

25 50 75 

GRAPHIC SCALE IN FEET - - -
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Project Number: Dwg. File No.: 
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INFILTRATION BASIN PLAN 

N / F 
GUS & CATHERiNE ZAHAROPULUS 

TAX PARCEL 24 - 1, 1- 37A 
ZONE B - 1 

; , .. :l~ ITARY •.::NER 0 ~ TA 

r---------------------------------------------~ 
'-5) ..JMI" .;f Sl \ Pt -'"~ ' .WITARY ~-~' (5' l"RCW BlDG.}. INV = 119.34 

~·o@ J6Lf 4' - ~2 "lF ; @ JB7. 

@ 

ciOTES: 

' .JO •.· ... l ('. A~Ac - GRE. ·;: iRAP I 

NV.~ i "' •: -1 .34 

13 (.C • S[,r1 ' " .5 PVC 0 1Fl7. 

. ANITAR V ' £ "';.. -... ~. I -. 118.6.3 

' 6 Lf 6~ :.OR 2. 5 I ' 0 1 0 '.~ 

SANITAR i ~ .LANOUT, INV. "' 117.1 5 

70 :.F I ' SOR 2: 5 F";"( : 0 '. ) '~ 

.ANITARY ~ :..£ANOUT, INV. = 117.2:, 

167 L1 a· :.QR 23.5 PVC @ 1.0'-"' 

;AN!TARY Cl£ANOUT, INV. - 115.!1.:'\ 

90 IF 6~ .OR 23.5 PVC @ ' .0.."'% 

/J. P V£0 £0V"-L. IN;,;, IN "" 11'" f . 

nE oNT<J EXISTING loiANHOLi. INV. IN ~· 114 C1, (. • : AND ROOT EY-:il. SANIT aRY 
MANHOU:, PR •tPr IN"'JDE ~ l ) NNEClTON 

WAITS OF SHr PlAN SANITA,{Y '.-::Wf.R (5" F'ROM BLDG-. !NV. ,.. 119.25 

.,. lF .,~ SDR 2.3.5 PVC tlJ ~.Hi,; 

6•x4" .!JR 2."" 5 F C WYE. I NV .... 11 • 4J 
EXIST. SANITAf-t , Cl.LAN ~ UT, lNV. , 

35 lF 4~ 'lR 23.5 PVC 0 7.977. 

119. 4 

6 . .. A~ -..e, .. 2J.5 PVC WYE. lN 'f" ~ '16.61 

1. IJNLESS CT11ERWISE NOTED, ALL DRAINA("[ EA'7 C: M£N;__; 
DESIGNATED O' J THI~ PL ~N SrlALL REMAIN PRI ._. TE. 

2. ALL UTIUllE'. .•HALL BE PL/o.CO UNDERGRJUNO. 
IN ACCORDANt c WITI-l SECTION -4- .CO , ~ :HE 
JAMES CITY ":OUNTY ZONING ORIIN.I\ ~.- :E 

3. EXTE .rCR SIGN:: 'NlTl '' N THE D1 ·n,ICT SHALL 
CJMPLY WITH IHE PEGULATlON- FOR EXTE~.' OR 
::.lGN '_. IN AR TICLE II DIVISION 3 l :" THE JAMES 
CITY CL-JNT"Y LCNING ORDINANCE. 

4. VDOT DL'C NOT \ o'.UME RE~PON <BIUTY FOR 
MAINTENANCE OF THE r'R OPC'SED INFILlR• TI(.,N B~ ··"' 
AND OUTLET S rri..· r:n_· -tE. 

5. THI '> PLAN D<.,cS NOT GUAR • N TEE THE EXI",T[NCE/ 
NONEIJSTENCE JF AN Y UTIUTL ABOVE .•.NO/OR BELJW 
GROUND. c ·-~r· AC TC.R ·_:-IAL:.. VERIFY THE HORIZPHAL 
AND VERTI''\l LC· ~Ai · .• N ' 'F' IILL [i')TING UTILITIES 
P~IOR fO OKERING OF MA~ALS AND INSTAI '_ATIP-L 

E CON TRA..:-:-c~ SHAL:.. BE ELD RFSil ·~ ~t :::3LE' FOR /NY 
1J TILITIES D.\M AGLl DURIN'"; CCN S -:-RI ':: TI ON .<\NO :-:HALL 
REPAIR AN Y UTIUTi i:'i' DAMAG~D BY ("JN T~ ' :LT10N 
ACTIVlTIE:::· AT TJ-: :::IR C'-M>-1 !:.XPEN ' :.. 

6. CEOTECHNtC.'.L SOIL 3 'JRiNG·:. ··.--!OWN ARE AP?R _,J":MA TE 
LOCATlONS 'JNL'-~ . 

7. ALL UNU .... ~J \VELlS MLS: ::, .: A.BANDCNEC ' . ;C"-'DING 
TO SlAO""E f. 1\'.UF.. W[l ;,_ r £ GUI ATIONS. 

8. APPP.OVAL 10 BEGIN CONSI ·I_; ;T:Q•t C : i"'HE ST< m,.t\t,A TfR 
MANAGEM( H / BMP iNFIL TR n -N 8 '' l MUST 8£ 
( BT~INED BY 7Hf JAMES Clrt ,_, .•; I '!'V EN 1. R' '~MENIAL 

DIVlSfCN 

9 SPOT E.l c.. VA ,.;JNS JESIG.'-iATVi ;~ - -~i.... ...l.f •. 
I~E I- 'E Dli ELE' .... l iON AFTER .-". ' !::" :.v;, ~ '- . 
P J..VEMEN l l /[ -:.> ~A l"MEN f SCH tCUl.fD ;N 2CoJO. 

,,, 

HIS LAND SURVe'YINC. INC. 
1 SSOO RIVER BEND TRAIL 
LANEXA. VJRC/NIA Z3089 
(804)965-7017 .>::::=::::-

T")Pt A~AP~:,; -~ : L \IO AR .,.. 'NF "":RMArC. 1 ' Ai.C:N --'?CM :-r~t...') ; f~ ::: ·' ~-IT!-LEJ ~-- M,- .... \~E 1.,4 JRi,' i. 
3AP"Y • T C:-!UP-::-· ; -~.3LR0 . ,-':A· ~0 2;10, i9. ;3Y - IS ~. d;) :· .i.JR ..-0::: N-;. LANDMA ~~ ;-:: ;. :;N 
:;Rr· iP. NC. -5 \1 •:: -- ~ . :'-~. S .! -::-:~. J\I ACC~RACIE ... ~ ~-; ~r~ -~G~. l· .; ; ~) 3CU'I'":- ARY 
,Nf"l·QMA-ICN :JR - ~ . •• .., ANGf . -~~: il 'NG • · u,?:F~CM . 

ROCK CHECr DA_v@' STCRM J">•A 
~Jf=,~.,~,~~~=,~.~o~, -.;------,---,-,,-.-cP--@-,-- ~-,-. --~0=~~~,-o-,-~.-w-,-~---. ,--F-,-.--,R--~ ---'--,-•. --@--, _-.,-,----------~ 2 ACRES OR LESS OF DRAINAGE .\REA: 

~-,ID~ · <08 _c 1 ;: ~ -'\:;:3 ' 1 ;p Q C . 5~h VOOT RICHT-Or-.'IAY 

'.-~2 .:_ 0"'£...0: •• • . .," ~,f.:2 :_.' • ..A,,s __ , = ~,'5 ' 0'',P-. 000:·~,',. ....._"®T~ t 47 !J t 4· -• .-T EllJP.....,..AL ~cP o • ~ 3~ 
.., • ,.. .., ....- - "' -. - ., ..,_ (~TO( r/7 S9 l.f '4.><2S £!.l.. -i •TJCAL RCP ., ': X 

rl§)iG BA ' I ":! J . -.Sf..-.,: .!5 '. ~ , :'. 8-4~ @1~ 54 : F '4~ .. 2.3• r ' JPllCAL =ij Q 0.48 % 

® - ~ ® ® 
s; . ~ _, . . .J.~ . r rn o.o.r sro · .. D.o. :- :. :--o 

Ji-.?" A. Dl-i 1 . - \ DI- .3A 
··P=I ' ' . ' "' RIM=1 . 1.72 -oP=120."". T0?-.1::2.""'5 
~V. 'N,.. 116.:7 l ;n iNV. OUT-'119 . .:37 •NV. ') !T"'116.88 iNV N= 119.1 7 ·~··. 
NV. :N.,.116.: 7'f1\ r OTIOJrr.4.,1'8.30 AoPTOJ.I=1~5.BO l'l .;, CU ... = 117.~9 
:~v. 1"1' JT=11~.:'5 c ~ o· : 
'lV. OU T= li~ •, ·:6") 
·• ·.J T"'~=::12:: .... 

E-~TTOW= 116.!' 1 

ce; (£; 
SID \· J.O.T. 

1-; J. 
T9P=LJ.:'B 
INV. :N=1' t : Q 
:NV. OUT=-118.0~ 

~ro. v. !."'.-:-. 
WH-2. Fl.AT l OP 
.. 1P .. 119 l 
l"iV. •N= \1 7.01 i_.f6 ) 
!N 'N.:o117.81 {E;' T. 
: z• l~"AIN P•PE:) 

@ !NV OU'"~ 116.96 

- ~ · E.CUIV. El.UP11CAL ES- i 
NV. OUT~116./0 

N/ F 
CAP CARE CROUP, 

TAX PARCEL 24 - 1, 
ZONE B-1 

T ( TYP) 

INC. 
1- 35 

\\ 
\ ~ 

CEMETERY \"'• \ 

\\ \ 

I \ \ 

\ \. 

3 ._.;f 11 
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4" PVC (TYP) 

• 
HIGH CAPACITY H-20 
INFILTRATOR CHAMBER 
SYSTEM (TYP) 
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INV GRAVEL=114.7 

57.3' 
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63.3' INV GRAVEL=114.7e 
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12" GRAVEL BED 114.9' 
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Vanasse Hangen Brustlin, Inc. 
Transportation 
Land Development 
Environmental Services 
477 McLaws Circle, Suite One 
Williamsburg, Virginia 23185-6316 
(757)220-0500 FAX (757)220-8544 
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PERl\UITED USE NO. 2020ll50 

MAP 

~ER 3, 2000 AS JCC CASH SP·-118-99. THIS 
EFLECTS CHANGES MADE :NECESSARY BY A 
lFIC CHANlGES INCLUDE: ]) REDUCTION OF 
BLOCATIOr~ OF ROOF I>RAINS. 3) REDUCfl01~ 
REMOVAL OF BRICK O~NNECTING WALK. 5) 
B DRAINACrE STRUCfURE. 7) REVISION OF 
£GNS AND STOP BARS J\.T ENTRANCES. 

• Surveyors 
)nmental Consultants 

5544 Greenwich Road - Suite 200 
Virginia Beoch, VA 23464 

Tel. (757) 473-2000 
Fax (757) 497-7933 

Email: i 1fo©langleyeng.com 

PROJECT AREA= 

TOTJ\L SITE IMPERVIOUS AREA, (PERCENT): 

TOTAL SITE PERVIOUS AREA. (PERCENT): 

ARPA DISTURBED= 

F.E.MA PANEL NmffiER 

F.E.MA F.lRM ZOl'iE 

BUILDING DATA= 
TOTAL FLOOR AREA OF CHURCH: 

PROPOSED HEIGHT OF CHURCH= 
PROPOSED FL():)RS IN CHURCH: 

PROPOSED CHURCH BUILDING TYPE= 

PARKING REQU1RE1',,!ENTS: 

USE CATEGORY: 

PARKING REQUIRED: 

PARKING PROPOSED= 

HANDICAPPED SPACES REQUIRED= 

HANDICAPPED .':PACES EXISTING= 
~ 

HANDICAPPED ~:PACES PROPOSED: 

TOTAL EXISTING SITE PARKING= 

TOTAL PROPOSED SI1E PARKING= 

B-1 DISTRICT BULK REGUlATIONS: 
MINIMUM FROl\!T SETBACK: 
MINIMUM SIDE YARD= 
MINIMUM REAR YARD: 
MAXIMUM BUilDING HEIGHT: 

OWNER: 

l.J, Ill i:)\/_. r .1. \.DL\.1.;) J.li ~U) 

53,578.8 SQ. FT. (1.23 AC.) 

94,090 SQ. FT. (59.4 PERCENT OF SITE) 

64,468 SQ. FT. (40.6 PERCENT OF SITE) 

1.30 ± AC. 

510201 0020 B 

ZONE X 

8,944 SQ. FT. 

.30 FT. 

ONE FLOOR 

TYPE 2C, USE GROUP A4 

CATEGORY C 

78 SPACES 

58 SPACES 

6 H.C. SPACES (1 VAN ACCESSffiLE) 

4 H.C. SPACES 

2 RC. SPACES (2 VAN ACCESSffiLE) 

98 SPACES (80 PAVED, 14 GRAVEL, 4 RC.) 

158 SPACES (98 EXISTING, 58 PROPOSED, 2 RC.) 

SOFT 

20 FT, 10 Ff FOR ACCESSORY STRUCTURES 
20 Ff, 10 Ff FOR ACCESSORY STRUCTURES 
60 FT, INCLUDING SPIRE 

SMITH MEMORIAL BAPTIST CHURCH 
CONTACT PERSON: NORMAN NFAL, JR (757) 667-5238. 

DR RON WADE, PASTOR 
6515 RICHMOND ROAD 

WILLIAMSBURG, VA 23188 
(757) 565-()476 

Project Number. Dwg. File ~ .. 
1990072.()()().08 12,738W 

Drowin9- Uttubo: ........ 

REVJsr.:o JV04/01 PER JAMES CITY COUN1Y AND VDOT coMMENTS 1 or g C-1 
-------·-----------~-------------------------------------------·----------------------------------.. ------------~ I 

·~~·. 
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SANITARY CLE , INV. = 117.95 

@ 
® 

©ro® 

70 LF 6" SDR 23.5 PVC @ 1.00% 

SANITARY CLEANOUT, INV. = 117.25 

167 LF 6" SDR 23.5 PVC @ 1.00% 

SANITARY CLEANOUT, INV. = 115.58 

90 LF 6" SDR 23.5 PVC @ 1.00% 
® 

®ro@ 
@ TIE INTO EXISTING MANHOLE, INV. IN = 114.69, CORE AND BOOT EXIST SANITARY 

MANHOLE, PROVIDE INSIDE DROP CONNECTION 

@ LIMITS OF SITE PLAN SANITARY SEWER (5' FROM BLDG.), INV. = 119.25 

@TO (D 38 LF 4" SDR 23.5 PVC @ 2.16% 

(D 6"x4" SDR 23.5 PVC WYE, INV. = 118.43 

0 EXIST. SANITARY CLEANOUT, INV. = 119.4 

Q) TO@ 35 LF 4" SDR 23.5 PVC @ 7.97% 

@ 6"x4" SDR 23.5 PVC WYE, INV. = 116.61 

NOTES: 

1. UNLESS OTHERWISE NOTED, ALL DRAINAGE EASEMENTS 

2. 

3. 

4. 

5. 

DESIGNATED ON THIS PLAN SHALL REMAIN PRIVATE. 

ALL UTILITIES SHALL BE !)LACED UNDERGROUND. 
IN ACCORDANCE WITH SECTION 24-200 OF THE 
JAMES CITY COUNTY ZONING ORDINANCE. 

EXTERIOR SIGNS WITHIN THE DISTRICT SHALL 
COMPLY WITH THE REGULATIONS FOR EXTERIOR 
SIGNS IN ARTICLE II DIVISION 3 OF THE JAMES 
CITY COUNTY ZONING ORDINANCE. 

VDOT DOES NOT ASSUME RESPONSIBILITY FOR 
MAINTENANCE OF THE PROPOSED INFILTRATION BASIN 
AND OUTLET STRUCTURE. 

THIS PLAN DOES NOT GUARANTEE THE EXISTENCE/ 
NONEXISTENCE OF ANY UTILITES ABOVE AND/OR BELOW 
GROUND. CONTRACTOR SHALL VERIFY THE HORIZONTAL 
AND VERTICAL LOCATION OF ALL EXISTING UTILITIES 
PRIOR TO ORDERING OF MATERIALS AND INSTALLATION. 
THE CONTRACTOR SHALL BE HELD RESPONSIBLE FOR ANY 
UTILITIES DAMAGED DURING CONSTRUCTION AND SHALL 
REPAIR ANY UTILITIES DAMAGED BY CONSTRUCTION 
ACTIVITIES AT THEIR OWN EXPENSE. 

6. GEOTECHNICAL SOIL BORINGS SHOWN ARE APPROXIMATE 
LOCATIONS ONLY. 

7. ALL UNUSED WELLS MUST BE ABANDONED ACCORDING 
TO STATE PRIVATE WELL REGULATIONS. 

8. APPROVAL TO BEGIN CONSTRUCTION OF THE STORMWA TER 
MANAGEMENT /BMP INFILTRATION BASIN MUST BE 
OOTAINCD OY Til[ JAMCS CITY COUNTY CNVIRONMCNTAL 
DIVISION. 

9. SPOT ELEVATIONS DESIGN A TED AS xxx.xx 
REPRESENT ELEVATION AFTER A 1.5" (VDOT) 

PAVEMENT OVERLAYMENT SCHEDULED IN 2000. 

.. 

Vl 
w 
0 

0.. 
Vl 
;o- . 

EXISTING 
PARKING 

~o·~ s ':' t ....................... l .. 
. 1 .z;! / --f----L----''-_-fO .... CG-- 7 .... 722 ·-

r---r--- "-' ON--DETAI.l~ -----. 
4 (TYP-3T· 

I 
TIMBER CURBING 
(TYP) '--

\ 
SAN C/~\ 
INV. 121.3• 

-------- ......... \ 

' 

+ 

TAX PAJ 
ARE1 

E) 

CA 
Dli 
S1 

TIE INTO EXIST. 
CURB (TYP) _,...-/ 

t) , ......... 

./ ,:z ... 
_..-· 

RICHlv!OND 
SEE ENTRANCE TURN L.ANE-----' 
P A VEMEN T SECTION, ~;H[ET C- 6 

SITE PLAN 
·-------·--··-···=···· ==---

SCALE: 1" = 25 
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~NTER 
,~4:08 

.... 
~ 

~' 

--

r-----.. ---------- ~~)Rt: DRIU_ AND SADDLE 
Rc:'(9Y~)OOF DF<AIN PIPE 

· -·--.. . ·- 3 REQUIRED 

F'VC DRAIN --

' 
L:i' 

.):;_,._. l ... -...... 

~---~~~·--., 

· ..... :f_~_./ 
•:-- -~' --. 
,.): '-/.~) C·. T 

Dl--- .:':1\ 

··=·-- .:, ~;'·) 
CU<·~' 1: 1~ :: ~=~ @~ iJ . ~:: 2 ~i~ 

R :: ;:: (:i'• ,.) . . -:,. 6 ·:~~ 

::·,;_~· .. ~ ~) ::) 
1: 

!7'x4' STRIP OF 
r-________ GREC"N C-35 -NORTH AMERICAN 

I~ A TTING F'RO~ ~~~~~.~N CONTROL 
OF STR.#2 TO ROCK CSHLEOT IN REAR - - CK DAM. 

AND GR-EATER WLI_OPES .31--1:1 V 
E · TH EC-2 

XCELSIOR MATTING (TYP) @ S rABILIZE ALL S 

WIRE SUPPORT (TYP) 

ts 

NOTE: CONTRACTO 
A TEMPORA~l~IALLLLDMAINTAIN 
AT THE E !VERSION 
FILL IS pt?cE~ EACH DAY AS 

~-~ ..........,_ .. ..-r."" 

~-- _ __.,il 

" ' ..... ' 
'~ ' 

~ 

>, (j 

~ ~ i:Ll 
OJ :i ~ V) ~ 

d 
.,; 

~ 
ijl) 
z 

~ ~ II' 

.... 
~ 
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~--------------~----------------------------------------~~----~--~--------~~----------------------------~-~----·------/) ~ 

® 
!~ 

4 
p 
p 

4 
T 

! 

i .. 
!. 

INV. 115.72 

INV. 115.70 

INV. 115.68 

INV. 115.66 

INV. 115.64 

INV. 115.62 

INV. 115.60 

INV. 115.58 

INV. 115.56 
" SDR ?3.5 
VC DRAIN 
IPE (TYP) 

INV 115.54 

"x1 0" PVC 
EE (TYP) 

10 "CAP 

' .. .. 
·I 

~ 
1 

0>--0[ 
cD ~ l~ 

~ 
n 
0 
c:i 
@ 

() 

> 
o_ 

L() 
n 
0::: 
0 
(J) 

24 
·n 
co 
.q: 
c.o 

4 

I~ 

~ 

.~ 

; \I 3.00 

1\_,'~.t~ 
.. <, ··-..::. 

... ' . 

-

__{___ -T 
\. 

-

-

-
FLOW lrrPl~ 

-

I/ 

/ -
_( 

\ 1.0' (TYP) 
ALL AROUND 

l'·, 

-r;7 

-

~. 0 
T -~ 

41.8.3; 

I 
: 

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

3 

' ~ ~ 

. ~ 
.75 

43.7 / 
...... 

43.75' 

43.75' 

50.00' 

50.00' 

-!::lo. oo· 

50.00' 

~6.25' 

56.25' 

56.?5 
......... 

',\ 

56.25 \ 

"2.50 

r2.50 

2.50 

2.50 
; 

.. 2.50' 

2.50' 

2.50' 

" ! ! ~ 
!'; l 

iii 

AIR VENT r----~4 .. ~~:- I NOTE: NO ....... SILT TO ENTER INFILTRATION BASIN I 
·,,\\ ' ,., ... , .. 

~ 

~~~ \\ 

I~ f0,_ 

' 

~ 
! 

l 

NOTE: PARKING SHOWN ABOVE INFILTRATION 
ENCE ONLY . BASIN FOR RUTR 

4" DIA. PERFORATED AIR 
~ \\ ! VENT (TYP) -

-

-

-

-

-

-

-

-

-

-

-
' 

-
! 

' -

! 
-

-

-

-

65.00' 

NOTE: 

\\-----
\\ r;::.l !~ ''L.:::::'J 

\\ 
\\ 'r .. 

\\ 
\\ 

\\ r.=;l 

~ 
\\ 
\\ 

\\ 

; 

~ 
J?. 
6'. 

5 
1--

\\ I 

HIGH CAPACITY H-20 
MBER INFILTRATOR CHA 

SYSTEM (TYP) 

GRAVEL BEDD lNG OUTLINE 
(TYP) 

- \\ I 

-

-

-

-

-

-
·--·· 

37.5" 

-
-

" \\ ,}-L~ 
't. \\\\ ~ 

' \\ -,.. 
,, ) r;::;-1 j ri: 
II ~j j~ 
Ji lr 

~ II 
I~ II ---, ,, .. 

~: ----II I h-1 ~ -~ 
II L': f:.J 

0-i Jl II 

~e-_~-e-

:--1 
p 
NSPECTION 
ORT (TYr), 
EE DETAIL 
HEET C-5 

s 
s 

THE CONTRACTOR SHALL DIG ONE EXTRA FOOT BEYOND 
THE PLANNED FOOTPRINT OF T HE: CHAMBER BED. THIS 
ALLOWS WORKING SPACE FOR SETTING THE CHAMBERS 
AND FACILITATES BACKFILL COMPA-cTION. 

PROPOSED CLEARING 
LIMITS (TYP) 

···--·-··· 

__ ,...,..-···· 
_....,..·· 

__ .--------··sH:, v ------·~,~ 
_1 ~J (TYP) 

_p.>'PVC DRAIN PIPE moM 
ROOF DRAINS, TIE INTO 
PG-2A TYP) 

INFILTRATION BASIN PLAN 
SCALE: 1" = 10' 

N/F 
GUS & CATHERINE ZAHAROPULUS 

TAX PARCEL 24-1, 1-37A 
ZONE B-1 

WI 

~ 
l 
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, , / , , , , , , , , , , , , , , , , 

... ~-···~ 

see (J~~~!01-13) 

\ 
I 

PO D-C 
I I 
I 

I 
I 
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I 
I 

I 
I 

I 

I 
I 
I 

I 
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I , 
I 

I 
I 

I 
I 
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----· ----. 
-----·-·3fi: 1v--..r<< 

(TYP) 
PIPE FROM 
TIE INTO . 

... 

~' 
?I 

· P!JRCEL 24-3 1-36 
AR.§.A::::::3. 64 Ar:RPS 

BLDG. 

® 

VUOT CLA:::'.S 1 RIP :C.V ----.. 

Fl..OW 

CORE DRILL AND SADDLE 
,--------6" PVC ROOF DRAIN PIPE 

RCP (TYP) -- 3 REQUIRED 

I ('iii-; 
' '-.·.!..~/ I ST'D. V.Ci.(}. ·:·. 
I 01-3;\, 
f TOF-1 =--:~20.19 
I tNV. :N= 1:6.52 I INV. OUT= ] 16.42 I 8CTT()b1=' 15.4C 

t l__ __ 
--------·-·········· ······ 

17'x4' STRIP OF NORTH AMERICAN 
•:;REEN C-350 EROSION CONTROL 

.----MATTING FROM 2'-6" SLOT IN REAR 
OF STR.#2 TO ROCK CHECK DAM 

~-~ ... : C: -~ .. -- -:- .. I ~~ :. ·: 
:.~ :')"~- ; c • .. t: -.-.-: 1 ' (~. ~·-~I I 

--~----------·····-··· ····-·-····· .. -

@ STABILIZE ALL SLOPES 3H:1V 
AND GREATER WITH EC-2 
EXCELSIOR MATTING (TYP) 

WIRE SUPPORT (TYP) 

-·-

1 s ---------

"T1m~4------- NOTE: CONTRACTOR SHALL MAINT 
A TEMPORARY FILL DIVERS 
AT THE END OF EACH DAr 
FILL IS PLACED. 

N/F , 
CAP CARE GROU~ 

TAX PARCEL 24-( 
ZONE B-1 i 

WIRE SUPPORT (TYP) 

~ 
:t. 
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;ED CLEARING 
TYP) 

I 

\s 
1" l>OGWOOD 

REVISION CLOUD INDICAlfS·-, 
UMITS OF AMENDMENT '\ 

-J',.E·,·~ ",_., 
.J :-~~ 

EXTE~-'D ROOF DRAINS 
TO Fl ~W TO CURB __ ____...-
AND ,.·oRM INTO 
CG-2 (TYP) 

a:: I . 
?I 

~-------------- C91~1:_ DRILL AND SADDLE 
6 , _;)v~ ROOF DRAIN PIPe 
RCI- (I YP) - 3 R[QUIRED 

6" \.. DIA"'PVC DRAIN / 

',, ___ ® 

0.56 
5 MIN -

1-36 

WIRE SUPPORT 

t.s 

/ 
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24" 
SQUARE 

l

r FLOOR BOX FRAME AND LID 
NEENAH R-7506 OR EQUAL 
W/S.S. CAP SCREW LID 
CLOSURE 

10" r 6" r 12· 
. / ,J -----PAVEMENT 

-.- '/////7/%////.... . .. V/////7//// 

18" MIN.-
96" MAX. 

~ ·· · l....=..., ~. I ----cLAss ·c· 
~ v t· ;~ CONCRETE 

__,f __ 7_ ~ 4" !.V.C. RISER 

CLEAN OUT WITH ~ ~ 

16" 

SCREW-IN CAP 

~ COUPLING RING 

INSPECTION PORT DETAIL 
NOT TO SCALE 

I I 't=:~~ ~ "-I. i=t= ::J: 

'& 
I~ 1--1 BE 1~1---l EE IE 1---1 E::E 11::::8 s= 
r-r- f--P--

~ 
() f-- I 

EE 
l--1---- I-- r-- 1---.-- I-- ,___ 

~ ~~F~~ ,}= ~ ~§ 't:::l= ~ i}= ~ iL El:::t ~ 
PLAN lllEW 

t--------- 75··---------l 

1.25" 

ISOLA TIC -
N07 

~ CHAI'IJER sn"~TIONS 
SIZE CW x L x tO .34" X 75" X J6• 

STORAGE 122 gtJ//16.:3 cf. 

WE/GftT 38 lb 

NOTE: Contractor shall install infiltrator chombc 
system as approved by Infiltrator Systems Inc. 
per all current installation requirements, moten·( 
specifications, and construction methods by 
In flltrotor Systems Inc. 

ct 

1--- 34" 

SIDE lllEW SECTION 

tt/Gtl CAFACITI /Nr!L TRA TOR®CttA!1!3ER 
NOT TO SCALE 

HIGH CAPACITY INFILTRATOR CHAMBER 
CLOSED END PLATE 

NOTE: Holes may be cut in the 
end glote to accept pipes up 
to 72" in diameter. 

/Nr!L TRA TO~fND PLA Tf 
NOT TO SCALE 
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1>S SILT FENCE ARE NOT TO BE REMOVED UNTIL ALL DISTURBED 
· SPREAD. SEEDED AND MULCHED. AFTER THE PROJECT AND STABIUZATION 

CONTROL MEASURES SHALL BE REMOVED WITHIN 30 DAYS. 

.·BASIN SHALL BE REMOVED UNTIL A) AT LEAST 75 PERCENT OF THE LOTS 
HAVE BEEN SOLD TO A THIRD PARlY (UNRELATED TO THE DEVELOPER)· __ ,,_,._ 

B) 60 PERCENT OF THE SINGLE FAMILY LOTS WITHIN THE DRAINAGE AREA TO . . 
AND THE SOIL STABILIZED. A BULK SALE OF THE LOTS TO ANOTHER BUILDER OOES NOT~c-.. ,I'IC"rv 

?'f's:EDJMEI'ff TRAPS AND SEDIMENT BASINS SHALL NOT BE REMOVED WITHOUT THE EXPRESS AUTHORIZATION OF " ... 
ENVIRONMENTAL DIVISION. · ·· 

DRAWINGS (!>S-BUILTS) AND CONSTRUCTION CERTIFICATIONS ARE BOTH REQUIRED FOR ~EWLY CONSTRUCTED OR 
~r\DlJIWA'~R MANAGEMENT/BMP FACILmES. CERTIFICATION ACTIYmES SHALL BE ADEQUATELY COORDINATED AND 

~'F'OF~MED BEFORE. DURING AND FOLLOWING CONSTRUCTION IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CITY 
ENVIRONMENTAL DIVISION, STORMWATER MANAGEMENT/BMP FACIUTIES, RECORD DRAWINGS AND CONSTRUCTION 

CERTIFICATION, STANDARD FORMS & INSTRUCTIONS. 

21. DESIGN AND CONSTRUCTION OF PRIVATE-lYPE SITE DRAINAGE SYSTEMS OUTSIDE VDOT RIGHTS-OF-WAY SHALL BE PERFORMED 
IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CITY COUNTY ENVIRONMENTAL DIVISION, STORMWATER DRAINAGE 
CONVEYANCE SYSTEMS (NON-BMP RELATED), GENERAL DESIGN AND CONSTRUCTION GUIDELINES. 

2" SM-9.5A ASPHALT PARKING AREA 

9. ;> 1HE CONlRACTOR SHALL CONSTRUCT THE lURN LANE AND ENTRANCE UPGRADES UNDER CLOSE 
COC:lRD~N.IA . VDOT AND OVERLAYMENT PAVING OF ROUTE 60. THE TURN LANE AND ENTRANCE 
UPC:;RAD~;;:Sifft"~'IJ"'"",...""-.-.-.L. WllHALL VDOT STANDARDS AND SPECIFICATIONS. THE DRAINAGE SYSTEM 

.. ·TO DOWNSTREAM, ALLOWING POSITIVE DRAINAGE AT ALL TIMES. 
...,Tl...._.J:"C! IN PLACE UNllL THAT PORTION OF THE NEW 

.P- ¥ 

~~~~~~~~OF;~f~UllUllES SITE GRA~ING. ; llE PROPOSED WATER SYSTEM INTO 
wt.!! ·c::owoc:TJ:u AT PROPOSED TEE. PROVIDE NEW WATER METER. CORE DRILL AND "KOR-N-SEAL" 

PROPOSED SANITARY LATERAL INTO EXISllNG MANHOLE. ABANDON EXISllNG SANITARY LATERALS 
SPECIFJED ON SITE PLAN. 

PA\t:'lU_ P~OSED AREAS PER THE APPLICABLE PAVEMENT SECTION. THE ENTRANCE UPGRADES 
AND TURN LANE SUBBASE SHALL BE PAVED JUST PRIOR TO OVERLAYMENT OF ROU1E 60. FINAL 
SURFACING OF THE ENTRANCE UPGRADES AND TURN LANE SHALL BE COORDINATED AND SCHEDULE IN 
CONJUCllON WITH ROUTE 60 OVERLA YMENT. 

12. PERMANENT SEED AND MULCH ALL DISTURBED AREAS ONCE FINAL GRADE HAS BEEN ESTABUSHED 
PER THE V.E.S.C.H. COASTAL PLAIN REGION. PROVIDE EC-2 MATTING AS DESIGNATED ON THE PLANS. 

13. CLEAN AND REMOVE TEMPORARY SEDIMENTS AS AREAS ARE STABIUZED. PROVIDE INLET 
PR01EC110N UNllL ALL DISlURBED AREAS ARE STABIUZED. 

14. THE INFIL TRA llON BASIN SHALL BE PROLONGED FOR SERVICE UNTIL FINAL GRADING HAS BEEN 
REACHED FOR ALL AREAS, STABIUZATION HAS BEEN OBTAINED, AND AREAS ARE CLEANED. 

15. AFTER AN ACCEPTABLE AND STABLE GROUND COVER HAS BEEN ESTABLISHED, REMOVE SILT 
FENCE AND OTHER 1EMPORARY EROSION AND SEDIMENT CONTROL MEASURES. 

----­_,..--- 8" AGGREGATE l:lASE ~L. T¥PE-2T -B 

120 

118 

116 

114 

112 

110 

10" x10" SQUARE 
DRAIN OPENINr.-----+-M 

~w---- 3'x3'x3' STONE DRAIN AREA 
NOTE: GEOGRID MUST OVERLAP ON ITSELF 

AT LEAST 2' WHEN USING MORE 
THAN ONE ROLL 

DRAIN PIPE 

- 2" WASHED, CRUSHED STONE 

NOTE A: COMPACTED, WELL GRADED GRANULAR BACKFILL 
(PER INFILTRATOR SYSTEMS' REQ.) WHICH CONTAINS 
AN EVEN DISTRIBUTION OF PARTICLE SIZES W/NO 
MORE THAN 10% FINES (PARTICLES PASSING THE 
#200 SIEVE) RANGING FROM SILT THROUGH SAND TO 
GRAVEL(MIN. 95% MODIFIED PROCTOR 

FILL MATERIAL SELECTION, CONSTRUCTION OF INFILTRATION 
BASIN AND COMPACTION REQUIREMENTS SHALL 
BE COORDINATED AND APPROVED BY THE GEOTECHNICAL 
ENGINEER. APPROVAL OF MATERIAL AND NECCESSARY 
CONSTRUCTION REQUIREMENTS SHALL BE APPROVED PRIOR 
TO CONSTRUCTION OF BASIN. 

INFILTRATION BASIN SECTION D-D SCALE= HORIZONTAL: 1" = 10' 
VERTICAL: 1" = Z 

120 

118 

116 

114 

112 

110 

SMITH 
TO PEF 
SEWER 

THE CC 
INFILTR 
DEBRIS 
TO. PRE 
PAVED 
PROPEl 
TO REE 

THE SL 
REMOVI 
DISPOS 
ANY PC 

THIS IN 
AND M, 
CLEAN II 

THE S~ 
LONG-· 
INFILTR. 
6 BUSII 
P.O. BC 
OLD SA 
1-800-
www.inf 

12" 
01-
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HALL• EXCERCiSE 'EXTR..-A"nnv~m~n 1 

I THE INFILTRATION BASIN AND 
TAKE WHATEVER MEASURES 
>N BASIN AREA. SUCH MEASUf;~ES 
PoRARY DIVERSIONS. ADDlllONAL 
STABILIZATION SUCH AS 
PROGRliSSES IN ADDlllON TO THE 

: MANUf ACTUREO BMP 
lSI ON CONTROL MEASURES HJI. VE 

CONSTRUCT THE INFILTRATION 
lENTS.. ALL DRAIN INLETS SHALL 
lOR TO CONTINUATION OF 

fORM DRAIN FLOW TO THE ROC~' 
rE UNTIL THE INFILTRATION BASIN 
S PLACED INTO SERVICE. 

CE UPGRADES UNDER CLOSE 
THE TURN LANE AND ENTRAUCE 
ONS. THE DRAINAGE SYSTE~C 
POSillVE DRAINAGE AT ALL llMES. 
. THAT PORTION OF THE NEW 

10POSED WATER SYSTEM INTO 
>RE DRILL AND "KOR-N-SEAL• 
N EXISTING SANITARY LATERALS 

ON. THE ENTRANCE UPGRADES 
~NT OF ROUTE 60. FINAL 
OORDINA TED AND SCHEDULE IN 

GRADE HAS BEEN ESTABLISHED 
,s DESIGNATED ON THE PLANS. 

UZED. PROVIDE INLET 

- FINAL GRADING HAS BEEN 
tEAS ARE CLEANED. 

5TABUSHED, REMOVE SILT 
URES. 

~ ELEV = 116.23 
R ELEV = 117.35 
oc·ELEV = "IN.04 

57 WASHED 
no (TYP) 
-------------------

BEYOND 
IAMBERS 

. TRATOR CHAMBER 
Y INFILTRATOR 
7 WASHED STONE 
21 ROWS REQUIRED 

---------~-

~ 

~ PIPE· 

---~------------

STONt 

ULAR BACKFILL 
.) WHICH CONTAINS 
:;LE SIZES W /NO 
ES PASSING THE 
:_!I_:!RQ~~!::I-SfWD TO 

12~0 

118 

11()_ 

n~~ 

11~) 

CORRECT METHODS OF TREE FENCING 

2" X 4" WOOD snJD 

~L APPLIC4TIOJI 
TJDS IO:'.l'HOD OF JNJEI' PRO'n!lCTION lS APPIJCABIE AT 

CURB INLETS WHERE AN OVERFLOW CAPABIUTY lS NECESSARY 

TO PREVENT EXCESSIVE PONDING IN FRONT OF THE STRUC'l'ORE. 

CORRECT TRUNK ARMORING • GRAVEL SHALL BE VDOT f13, #357 OR #5 COARSE AGGREGATE .. 
TRIANGULAR BOARD FENCE 

Source: Va. DSCW Plate 3.38-2 

UNDERGROUND INFJLTI~TION BASIN 
INSPECTIONIMAINTENANCE SCHEDULE 

SMITH MEMORIAL BAPTIST CHURCH SHALL SET UP A MAINTENANCE COMMITTEE 
TO PERIODICALLY INSPECT THE UNDERGROUND INFILTRATION BASIN AND STORM 
SEWER SYSTEMS THAT DISCHARGE INTO THE EIASIN. 

THE COMMITTEE SHALL INSPECT THE DROP INLETS, PIPING AND UNDERGROUND 
INFILTRATION SYSTEM TO INSURE PROPER WOI'!KING ORDER AND fREE OF SILT AND 
DEBRIS. THIS INSPECTION MUST TAKE PLACE AFTER EACH LARGE STORM EVENT 
TO PREVENT SILTATION AND DEBRIS fROM ENTERING THE INFILTATION BASIN. THE 
PAVED DITCH SHALL BE SWEPT CLEAN AND All SILTATION/DEBRIS SHALL BE 
PROPERLY DISPOSED OF ON-SITE. THIS SILTATION/DEBRIS SHALL NOT BE ALLOWED 
TO REENTER ANY PORTION OF THE DRAINAGE SYSTEM. 

THE SUMPS WITHIN EACH DROP INLET MUST BE PUMPED OUT AND VACUUMED TO 
REMOVE ANY SILT AND DEBRIS. THIS SILT AND DEBRIS SHALL ALSO BE PROPERLY 
DISPOSED OF ON-SITE. THIS SILTATION/DEBRIS SHALL NOT BE AU.OWED TO REENTER 
ANY PORTION OF THE DRAINAGE SYSTEM. 

THIS INSPECTION AND CLEANING PROCESS MUST BE PROVIDED ON .A ROUTINE BASIS 
AND MAY BE PREFORMED BY EITHER THE CHURCH COMMITTEE OR A COMMERCIAL 
CLEANING GROUP. 

THE SMBC COMMITTEE SHALL REFER TO INFIL lRA TOR SYSTEMS INC. FOR SPECIFIC 
LONG-TERM INSPECTION AND MAINTENANCE REQUIREMENTS. PLEASE CONTACT: 
INFILTRATOR SYSTEMS INC. 
6 BUSINESS PARK ROAD 
P.O. BOX 768 
OLD SAYBROOK, CT 06475 
1-800-221-4436 
www.infiltratorsystems.com 

12" PVC DRAIN PIPE FROM 
Dl-#5 @ 5.81% 

EC-2 

I I I I I I I I I I 
I 

I I 

I 

: : I : I I 

I I 

I I 

I I 

Junction Slot 

12" Max. 4:1 cLJ!!!Uer 
8" Max. -pc.r than 4:1 

5' Max. 4:1 ,,.. flatter 

J' Max. ~''" than 4:1 

Edge and ond jalnb to too 
"""""PPed 2"minimum. 

Flrmly 

H•1"to 2" 

Notes: 
Appra>drnote 200 lllapleo 

required per 4' x 225' roll. 
Anchor Slob, Junction Slabt and 

Checl< Slots to be burled &" 
to 12" and ...,riable. 

Lap jalnt 2" Min. 

Combine third raw of lllaplo11 
fram each .trip In lap with 
ottemate IIPQCing. 

[~ ~~·=n?..ot. 

No. '11 Win. 
gage wire 

100' otapo 4 ll; 
ar '-50' 
elope .teeper 
than 411; 

TEMPORARY FILL 
DIVERSION 

--EARTHEN RIDGE 

PLATE 3.07-8 

PLATE 3.10-1 

Anchor/ 

==->'!:·:1<-J -1·~ ... ,. 

~;::1 Jl i 
CURB IN 

SPECIFIC APPIJCATION 

THIS METHOD OF INl.E'l' PROTECTION IS APPIJCABLE AT CURB INLET: 
WHERE PONDING IN FRONT OF THE STRUCTURE IS NOT LIICELY TO C 
INCONVENIENCE OR DAMAGE TO .ADJUST STRUCTURES AND UNPROTEC 
AREAS. 

• GRAVEL SHALL BE VDOT #3, #357 OR 5 COARSE AGGREGATE. 

SOURCE: VA. DSWC 

BLOCK AND GRAVEL DROP INL 
SEDIMENT FILTER 

SPECJPIC APPLICATION 

THIS YETHOD OF INLET PROTECTION IS APPLICABLE 'WBERE 
HEAVY FLOWS ARE EXPECTED AND WHERE AN OVERFLOW' 
CAPACITY IS NECESSARY TO PREVENT EXCESSIVE PONDING 
AROUND THE STRUCTURE . 

• GRAVEL SlW..L BE VDOT #3, #357 OR #5 COARSE AGGREGA' 

DI<JP L!NE ----. 

PIWTECTIVE DEVICE 

MAXIMUM LIMITS OF 
C _fARING AND GRADING 

P ~OPOSED GRADING 

- • I • • 
I 
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A1 

B 

M1 

SMITH MEMORIAL 
BAPTIST CHURCH 

t ' I l. 

PO D-C 
see I'U-1Vn1-13l • : 
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SUPPLEMENTAL CALCULATIONS 

FOR 

SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

AUGUST 11, 2000 

YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 033



Right Turn Lane Addition Summary 

These Supplemental Calculations are to incorporate the right turn lane addition along 
Richmond Road, Route 60, per Virginia Department of Transportation requirements. In 
meetings with Mr. Quinton Elliott and Mr. John Mazur this design incorporating an 18-
inch equivalent elliptical pipe. This pipe was found to be satisfactory due to ground 
cover constraints at the site. No additional drainage areas will be added to this design. A 
portion of the existing ditch will be filled and replaced with reinforced concrete pipe. 
Additional drainage structures will added to collect the water presently draining into the 
ditch to be removed. The existing 18-inch culvert at the west of the site is the controlling 
factor for all onsite and offsite stormwater. 

This system will ultimately be owned and maintained by the Virginia Department of 
Transportation. 
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Subject i-A 1'-1 \ 1- 'i L..-1 F~ (!_,':;~ B1Z. 

IZ:I T~e,..;. I_At\J.,::::. A~r17ctJ lANDMARK Project# l-=7C?~J'2. -<=loo.os 

Client SM$?-

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 

~ = /ZZ/i5ck 
/d= //f.~.7w 

4~~ ~~ ,. /2'6/1671119 
~~ o(jf::. 147Z~/I,P,e,op06eL) 

• -::7 -f!fL)c ---LL!_~C::: .#- 6 

@ 
It &; .zc. 

/11 .0~ '(}'\I~ 

;(? lr1 ;:: / z CJ, 26 

-::1~ ff%:b~ ::!z 

. ~C'A'~~e.D 41/ .. 

K:rn:. /1'?.~~3 

/AJJ/v z.f/7--o; 

/NI/OcJT""' //~,'liP 

I 
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STORM SEWER DESIGN .... 

l & D 229 COMPUTATIONS 

AREA RUN· 
DRAIN. OFF CA 

FROM TO .. ~~.. COEF. 
INCRE· ACCUM-

POINT POINT ACRES c MENT ULATED 

(1) (2) (3) (4) (S) (6) 

· t)<tSI. e)('} ;r· , l>.ll.E'I /:87 {7,7!3 /,40 
·I~" r<::c.P ~ 't;~-re -

bl"''o>l. IN~ Ex a/16 a7S 0,7/ :;Zj/ 
f~/<"ifZA~ 

E>< (p a·z; a&G 0,/8 ~,zt;· 

(o 7 ?Z¢1 a4-0 a!& -zAJ; 

7 B - ·- tJ,/q 1.~4 

.. 
. . 

..... 

" 

.. --

··-· 

-· . · .. .. 

. .. 

·. 

ROUTE GC? 
COUNTYJ AME:'~ tiN tey_"-1'1"'{ 

DESCRIPTION A'LcH.I'Ylbi'Un 

INLET RAIN RUNOFF INVERT 
TIME FALL Q ELEVATIONS LENGTH SLOPE 

MIN- lN./Ill C.F.S. 
UPPER LOWER FT. FTJFT. UTES END END 

(7) (8) (9) (10) (11) (12) (13) 

15 15,2 ?:2B /2tJ."3! ;zaz¢ ;o' t',IJ/1 

I? 6,2' /tJ,?l Jzaz4 /Fl.7t- 72' tJ,«J~7 

/5 5.? !1~91 1/f,7? /1#.!0 /4-7/ ao;lz.? 
/S s:z /Z.74 i/8,#6 1/1..01 t:frj'" 0.0117. 

I~ 6,0 /?J.ZO 1'//~,q~ /IUJ-10 64~1' /J,oo/ti, 

···w, 
RBvl 

. No 

----- ···-····-·-···-· ·-· -. .. 

,/ PoY>lHA"f'7\.N 

Ro4.o /:-- .... ·•//)7,'-;<Vl ... ~ 

SHEET OF 
CAPA· FLOW 

DIA. CITY V£L. TIME 
REMARKS 

IN. C.f.S. F.P.S. SEC. 

(14) (15) (16) ( 17) ( 18) 
/t!'' ';l.o2 ~.23 #~=-/.Z8 
.!2'' , '2;?~ .:3171 

;4:X~ /!,14> ~?0· 

1/IYt'~ /;~.JtP tRJI-3 
Jt},/z? 1/'1ZB fAit 

' 

~1'?· v' ; 

-
: .. 

~~ V~r£l' V,I?O·' 1:'- • 

.vo~; ~~,..., ~-! II'· 

~A~ ~ t'O ,6?1'1:-~- ."'!;,' 

·- . .. 

. . 
·. ~ ; . ; : ·. 

.. 
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PROJECT 0 
HEC12 Version: V2.91 Run Date: 08-22-2000 

============================================================================ 
INLET NUMBER 6 LENGTH 2.5 STATION Richmond Road 

DRAINAGE AREA= 0.410 ACRES c VALUE = .400 CA = 0.164 
SUM CA= 0.164 INT= 4.00 CFS= 

GUTTER SLOPE = 0.0086 FT/FT 

SPREAD/ 
3.99 

w 
2.0 

W/T 
0.50 

sw 
0.0833 

0.656 

PAVEMENT 

SW/SX 
4.0 

CO= 0.000 GUTTER FLOW= 

CROSS SLOPE = 0.0208 

Eo a S'W 
0.95 3.5 0.146 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 4.5 EFFICIENCY= 0.77 
CFS INTERCEPTED= 0.50 CFS CARRYOVER= 0.15 

0.656 

FT/FT 

SE 
0.159 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

Circular Channel - EXIST 18" RC 

Circular Channel 

Manning's Formula 

Full Flow Capacity 

Mannings Coefficient 0.013 

Slope 0.013600 ft/ft 

Diameter 18 in 

Results 

Depth 1.50 ft ./ 

Discharge 12.25 cfs 
Flow Area 1.8 ft2 

Wetted Perimeter 4.71 ft 

Top Width 0.00 ft 

Critical Depth 1.32 ft 

Percent Full 100.0 % 

Critical Slope 0.012195 ft/ft 
Velocity 6.93 ft/s ./ 

Velocity Head 0.75 ft 
Specific Energy 2.25 ft 
Froude Number 0.00 
Maximum Dischar 13.18 cfs 

Discharge Full 12.25 cfs 
Slope Full 0. 013600 ft/ft 
Flow Type N/A 

c:\haestad\fmw\smith memorial.fm2 Langley & McDonald 
Project Engineer: Mike Foreman 

FlowMaster v6.0 [614e) 
08/16/00 05:40:58 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Smith Memorial Baptist Church 
Worksheet for Circular Channel 

Circular Channel - EX to 6 

Circular Channel 

Manning's Formula 

Full Flow Capacity 

Mannings Coefficient 0.013 

Slope 0.011290 fVft 

Diameter 18 in 

Results 

Depth 1.50 ft 

Discharge 11.16 cfs 

Flow Area 1.8 ft2 

Wetted Perimeter 4.71 ft 

Top Width 0.00 ft 

Critical Depth 1.28 ft 

Percent Full 100.0 % 

Critical Slope 0.010598 fVft 

Velocity 6.32 fVs -./ 

Velocity Head 0.62 ft 

Specific Energy 2.12 ft 

Froude Number 0.00 

Maximum Dischar 12.01 cfs 

Discharge Full 11.16 cfs 

Slope Full 0.011290 fVft 

Flow Type N/A 

Notes: 147' 14" x 23" ELLIPTICAL RCP PIPE@ 1.129% SLOPE 

c:\haestad\fmw\smith memorial.fm2 Langley & McDonald 
Project Engineer: Mike Foreman 

FlowMasterv6.0 [614e] 
08/16/00 05:26:11 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 6 to 7 

Circular Channel 

Manning's Formula 

Full Flow Capacity 

Mannings Coefficient 0.013 
Slope 0.011700 ft/ft 

Diameter 18 in 

Results 

Depth 1.50 ft 
Discharge 11.36 cfs 
Flow Area 1.8 ft2 

Wetted Perimeter 4.71 ft 
Top Width 0.00 ft 
Critical Depth 1.29 ft 

Percent Full 100.0 % 
Critical Slope 0.010871 ft/ft 
Velocity 6.43 ft/s ,/ 

Velocity Head 0.64 ft 
Specific Energy 2.14 ft 
Froude Number 0.00 
Maximum Dischar 12.22 cfs 
Discharge Full 11.36 cfs 
Slope Full 0.011700 ft/ft 
Flow Type N/A 

Notes: 89' - 14" x 23" ELLIPTICAL RCP PIPE @ 1.17% SLOPE 

c:\haestad\fmw\smith memorial.fm2 Langley & McDonald 
Project Engineer: Mike Foreman 

FlowMaster v6.0 [614e] 
08/16/00 05:41:13 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Smith Memoral Baptist Church 
Worksheet for Circular Channel 

Circular Channel 7 to 8 

Circular Channel 

Manning's Formula 

Full Flow Capacity 

Mannings Coefficient 0.013 

Slope 0.004800 ftlft 
Diameter 18 in 

Results 

Depth 1.50 ft 
Discharge 7.28 cfs 
Flow Area 1.8 ft2 

Wetted Perimeter 4.71 ft 
Top Width 0.00 ft 
Critical Depth 1.04 ft 
Percent Full 100.0 % 
Critical Slope 0.006936 ft/ft 
Velocity 4.12 ft/s t/ 
Velocity Head 0.26 ft 
Specific Energy 1.76 ft 
Froude Number 0.00 
Maximum Dischar 7.83 cfs 
Discharge Full 7.28 cfs 
Slope Full 0. 004800 ft/ft 
Flow Type N/A 

Notes: 54'- 1" 14" X 23" ELLIPTICAL RCP PIPE@ 0.48% SLOPE 

c:\haestad\fmw\smith memorial.fm2 Langley & McDonald 
Project Engineer: Mike Foreman 

FlowMaster v6.0 [614e] 
08/16/00 05:41:25 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Worksheet 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Trapezoidal Channel - 1 

Trapezoidal Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.015 

Slope 0.003200 ftlft 

Left Side Slope 
Right Side Slope 

Bottom Width 

Discharge 

Results 

Depth 
Flow Area 
Wetted Perimete 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 

Specific Energy 
Froude Number 
Flow Type 

1.00 H :V 

1.00 H :V 

1.50 ft 
13.20 cfs 

1.17 ft 
3.1 ft2 

4.82 ft 
3.85 ft 
1.05 ft 

0.004826 ft/ft 
4.21 ftls 
0.28 ft 
1.45 ft 
0.82 

Sub critical 

c:\haestad\fmw\smith memorial.fm2 Langley & McDonald 
Project Engineer: Mike Foreman 

FlowMaster v6.0 [614e] 
08/15/00 04:24:24 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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SUPPLEMENTAL CALCULATIONS 

FOR 

SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

April 7, 2000 

LANDMARK 
DESIGN GROUP 
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~ubject .:::;;_ H Eik- ~I I.-'{ 
L. I FE[ ?E,..J.,.-er? LANDMARK Project # 1'7'?c:to7'2. -ooo, o \ 

Client -=;; M g ~ 

Computed W F"B Checked DESIGN GROUP Date 4/; / Oo Sheet # 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
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STORM SEWER DESIGN 
L 6. 

0 229 COMPUTATIONS 

AREA RUN· INLET RAIN 
DRAIN. OfF . CA TIME FALL 

FROM TO "A" COEF. 
INCRE· ACCUM- YIN-

lN./ttl POINT POINT ACRES c MENT ULATED UTES 

(1) ( 2) ( 3) (4) (S) (6) ( 7) ( 8) 

3 -z_ 0.4o~ o.P>S<~ - o.s4 lo ~.o 

lL 

4 I 6. IP) 
.. 

6.~cs' - (),\.; lo (p.O 

I z (').t~" 6.9o" 6.14 o. 1C) 10 (tJ. 0 

s B.t>-.-S>u-J 6 . .,-LZ<~ p.i?S - 0, \<=? lo (o.C? 

2 BA~N 
... 

o.3-t tJ.9o 0.31 O,U> II s.~ 

.... 

/ 

' h-= o.ot3 

RUNOI', INVERT 
Q ELEVATIONS LENGTH SLOPE 

C.F.S. UPPER LOWER FT. FT./FT. END END 

(9) (10) (11) "(12) (B) 

z.o+ lt<?:s1 IIIP.IT 10e/~ 
.., 

o.ozcx() 

b,C)O 11&.6€> 11(1.SZ:' 7SI.... t).@j~ 

j,/4 11&.42' 11~.17 48,'~ o.ooQ 

/.14 Wl.?'5 /15:51 ~,1 ... o.ozet' 
3_.'5!1-

.~// 
/ 

CAP A.· 
OIA. CITY 

IN. C.F.S. 

( 14) ( 1 s) 

IZ"~ v&.t3" 

IZ.'' ZAZ 
tz"" j,[qll 

I z_'' '! 
(p. c:>C> 

SHEET I 
FLOW 

VEL. TIME 

F.P,S. SEC. 

{16) (17) 

7.oz• 

z.ss: 77.4 
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Project Description 

Project File 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

OUTFALL DITCH TO STR #3 

Worksheet for Trapezoidal Channel 

c:\haestad\fmw\smbchurc.fm2 

FROM CURB CUT TO STR # 3 

Trapezoidal Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.013 "' Channel Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Dischar2e 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 
Froude Number 

Flow is supercritical. 

11/30/99 
03:07:27 PM 

"' 

0.005000 ft/ft 

2.000000 H : V 

2.000000 H : V 

2.00 ft 

2.04 cfs 

0.27 ft ;;j L. " 1/ ()/(-
0.70 ft2 

3.23 ft 

3.10 ft 

0.29 ft 

0.004220 ftlft 
2. 9.2 ft/s ./ 

0.13 ft 

0.41 ft 
1.08 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 
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Project Description 

FROM #3 TO #2 (REVISED) 
Worksheet for Circular Channel 

Project File c:\d-drive\haestad\fmw\smbcsewe.fm2 
Worksheet FROM #3 TO #2 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 
Channel Slope 
Diameter 
Discharge 

Results 
Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 
Full Flow Slope 
Flow is supercritical. 

Notes: 

0.013 
0.029600 ft/ft .J 

12.00 in J.J 
2.04 cfs 

0.40 ft 
0.29 ft2 

1.36 ft 
0.98 ft 
0.61 ft 

39.73 
0.006916 ft/ft 
7.02 ft/s J 
0.77 ft 
1.16 ft 
2.27 
6.59 cfs 
6.13 cfs 
0.003279 ft/ft 

108' -12" PIPE@ 2.96% 

04/13/00 
12:50:15 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 
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Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

FROM #1 TO #2 (REVISED 12/2/99) 
Worksheet for Circular Channel 

c:\d-drive\haestad\fmw\smbc. fm2 
From #1 to #2 
Circular Channel 
Manning's Formula 
Channel Depth 

Mannings Coefficient 
Channel Slope 
Diameter 

0.013 J J 
0.005200 ftlft 

12.00 
1.74 

in " 
cfs ..J Discharge 

Results 
Depth 0.60 ft 
Flow Area 0.50 ft2 
Wetted Perimeter 1.78 ft 
Top Width 0.98 ft 
Critical Depth 0.56 ft 
Percent Full 60.32 
Critical Slope 0.006518 ft/ft 
Velocity 3.51 ft/s J 
Velocity Head 0.19 ft 
Specific Energy 0.80 ft 
Froude Number 0.87 
Maximum Discharge 2.76 cfs 
Full Flow Capacity 2.57 cfs 
Full Flow Slop~ 0.002385 ft/ft 
Flow is subcritical. 

Notes: 

481f -12" RCP@ 0.52% 

12/02/99 
03:04:19 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 
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Project Description 

STRUCTURE #5 TO BASIN (REVISED) 
Worksheet for Circular Channel 

Project File c:\d-drive\haestad\fmw\smbcsewe.fm2 
Worksheet STRUCTURE #5 TO BASIN 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 
Channel Slope 
Diameter 
Discharge 

Results 
Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 
Full Flow Slope 
Flow is supercritical. 

0.013 J 
0.028400 ft/ft J 

12.00 in " 
1.14 ctsJ 

0.30 ft 
0.19 ft2 
1.15 ft 
0.91 ft 
0.45 ft 

29.53 
0.005914 ft/ft 
5.88 ft/s .J 
0.54 ft 
0.83 ft 
2.25 
6.46 cfs 
6.00 cfs 
0.001024 ft/ft 

04/13/00 
12:35:27 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5. 13 
Page 1 of 1 
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Hydraflow Plan View 

Project file: smbapch.stm 

... " .... t ' ' • ' 
1 1/1/Fit.. ', 

• .. 
8111$11'1 

, ____ ,.,., 

4 

IDF file: Norfork.IDF 

2 

3 

No. Lines: 4 112-09-.1999 
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Hydraflow Storm Sewer Inventory Report Page 1 

Line Alignment Flow Data Physical Data Line 10 
No. 

Dnstr Line Defl June Known Drng Runoff Inlet Invert Line Invert Line Line N J-loss Inlet/ 
line length angle type Q area coeff time EIDn slope EIUp size type value coeff RimEl 
No. (ft) (deg) (cfs) (a c) (C) (min) (ft) (%) (ft) (in) (n) (K) (ft) 

1 End 10.0 0.0 Curb 0.00 0.34 0.90 10.0 115.74"' 0.10' 115.75 10 Cir 0.013 1.50 121.18 1 

2" 1 108.0 -90.0 Curb 0.00 0.40 0.85 5.0 116.17 2.96 ./ 119.37 12 Cir 0.013 1.00 121.72 2 

3 1 48.0 90.0 Curb 0.00 0.18 0.85 5.0 116.17 o.52...; 116.42 12 Cir 0.013 1.25 120.19 3 

4 3 78.0 64.0 Curb 0.00 0.18 0.85 5.0 116.52 0.46v' 116.88 12 Cir 0.013 1.00 120.50 4 

Project File: smbapch.stm 1-D-F File: Norfork.IDF Total number of lines: 4 Date: 12-09-1999 
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Hydraflow Summary Report Page 1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor Dns 
No. rate size length ELDn ELUp slope down up loss line 

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) No. 

1 1 5.64 10 c 10.0 115.74 115.75 0.100 116.78* 117.45* 2.50 End 

2 2 2.36 12 c 108.0 116.17 119.37 2.963 119.94 120.36 0.14 1 

3 3 2.10 12 c 48.0 116.17 116.42 0.521 119.94* 120.11* 0.14 1 

4 4 1.06 12 c 78.0 116.52 116.88 0.462 120.25* 120.32* 0.03 3 

Project File: smbapch.stm 1-D-F File: Norfork.IDF Total No. Lines: 4 Run Date: 12-09-1999 

NOTES: c = circular; e = elliptical; b = box; Return period= 10 Yrs.; *Indicates surcharge condition. 
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Hydraflow Inlet Report Page" 1 

Line Line ID A Inlet I c Q= Q Q Q June Curb Inlet Grate Inlet Gutter Flow Byp 
No time CIA carry capt byp type line 

Ht L area L w So w Sw Sx depth spread No 
(a c) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (in) (ft) (sqft) (ft) (ft) (ft/ft) (ft) (ft/ft) (ft/ft) (ft) (ft) 

1 1 0.34 10.0 5.93 0.90 1.81 0.00 1.81 0.00 Curb 5.0 2.50 0.00 0.00 0.00 Sag 2.00 0.083 0.020 0.31 9.37 Offsite 

2 2 0.40 5.0 6.96 0.85 2.36 0.00 2.36 0.00 Curb 5.0 2.50 0.00 0.00 0.00 Sag 2.00 0.083 0.020 0.39 13.04 1 

3 3 0.18 5.0 6.96 0.85 1.06 0.00 1.06 0.00 Curb 5.0 2.50 0.00 0.00 0.00 Sag 2.00 0.083 0.020 0.32 9.85 1 

4 4 0.18 5.0 6.96 0.85 1.06 0.00 1.06 0.00 Curb 5.0 2.50 0.00 0.00 0.00 Sag 2.00 0.083 0.020 0.32 9.85 3 

Project File: smbapch.stm 1-D-F File: Norfork.IDF Total number of lines: 4 Run Date: 12-09-1999 

NOTES: inlet N-Vaiues = 0.013 ; Design depth for grate(s) = 0.3 (ft); Intensity = 201.00 I (Inlet time + 23.90) " 1.00; Return period= 10 Yrs. ; *Indicates Known Q added 
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Hydraflow Hydraulic Grade Line Computations Page 1 

Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss 

Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 

elev elev head elev elev elev head elev Sf loss 
(In) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

< 

1 10 5.64 115.74 116.78 0.83 0.55 10.35 1.67 118.45 6.647 10.0 115.75 .... 117.45.1 0.83 0.55 10.35 1.67 119.11 6.644 6.645 0.665 1.50 2.50 

2 12 2.36 116.17 119.94 1.00 0.79 3.01 0.14 120.08 0.441 108 119.37 120.36 0.99 0.78 3.01 0.14 120.50 0.409 0.425 0.459 1.00 0.14 

3 12 2.10 116.17 119.94 1.00 0.79 2.67 0.11 120.05 0.347 48.0 116.42 120.11 1.00 0.79 2.67 0.11 120.22 0.347 0.347 0.166 1.25 0.14 

4 12 1.06 116.52 120.25 1.00 0.79 1.36 0.03 120.28 0.089 78.0 116.88 120.32 1.00 0.79 1.35 0.03 120.35 0.089 0.089 0.070 1.00 0.03 

Project File: smbapch.stm I 1-D-F File: Norfork.IDF I Total number of lines: 4 I Run Date: 12-09-1999 

NOTES: Initial tailwater elevation = 116.78 (ft) , * Normal depth assumed., ** Critical depth assumed. 
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.Subject SM I3C- fA"-1 1 L.. '( 

'LI f1::: CF--N"""CER 
Computed Checked 

.LANDMARK Project# l'79con-~.o1 

Client -'5 l'v! 6-t.. 

Date 4:/7/ o o Sheet# 1 

Engineers • Planners • SuNeyors • Landscape Architects • Environmental Consultants 
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Project Description 

Worksheet 

Flow Element 

Method 
Solve For 

Input Data 

Existing Outfall Channel 2 year storm 
Worksheet for Trapezoidal Channel 

Trapezoidal Channel - 1 

Trapezoidal Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.035 J 
Slope 0.005000 ft/ft " 
Left Side Slope 2.00 H : V .J 
Right Side Slope 2.00 H : V .) 
Bottom Width 3.00 ft j 

Discharge 0.88 cfs 

Results 

Depth 0.24 ft 

Flow Area 0.8 ft2 

Wetted Perimete 4.08 ft 

Top Width 3.97 ft 
Critical Depth 0.13 ft 

Critical Slope 0.036623 ft/ft 

Velocity 1.05 ft/s 

Velocity Head 0.02 ft 

Specific Energy 0.26 ft 

Froude Number 0.40 

Flow Type Subcritical 

c:\haestad\fmw\smithmemorial.fm2 Langley & McDonald 
Project Engineer: Mike Foreman 

FlowMaster v6.0 [614e] 
04/07/00 03:52:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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.• Existing Outfall Channel10 year storm 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Trapezoidal Channel - 1 

Trapezoidal Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.035 

Slope 0.005000 tuft 

Left Side Slope 
Right Side Slope 

Bottom Width 

Discharge 

Results 

Depth 
Flow Area 

Wetted Perimete 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type 

2.00 H: V 

2.00 H: V 

3.00 ft 

1.42 cfs 

0.32 ft 

1.2 ft2 
4.42 ft 
4.27 ft 

0.18 ft 
0.033548 tuft 

1.23 tus 
0.02 ft 
0.34 ft 
0.42 

Subcritical 

c:\haestad\fmw\smithmemorial.fm2 Langley & McDonald 
Project Engineer: Mike Foreman 

FlowMaster v6.0 [614e] 
04107100 03:52:52 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Existing Outfall Channel100 year storm 
Worksheet for Trapezoidal Channel 

Trapezoidal Channel - 1 

Trapezoidal Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.035 

Slope 0.005000 ftlft 
Left Side Slope 

Right Side Slope 

Bottom Width 
Discharge 

Results 

Depth 
Flow Area 
Wetted Perimete 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type 

2.00 H: V 

2.00 H: V 

3.00 ft 
3.89 cfs J 

0.56 ft >J 

2.3 ft2 
5.51 ft 
5.24 ft 
0.34 ft 

0.028296 ft/ft 
1.68 ft/s ,.J 

0.04 ft 
0.60 ft 
0.45 

Subcritical 

Project Engineer: Mike Foreman 
c:\haestad\fmw\smithmemorial.fm2 Langley & McDonald FlowMaster v6.0 [614e] 
04107100 03:58:35 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Description 

6" PVC SANITARY SEWER 
Worksheet for Circular Channel 

Project File c:\d-drive\haestad\fmw\smbcsewe.fm2 
Worksheet 6" PVC SANITARY SEWER 
Flow Element 
Method 
Solve For 

Circular Channel 
Manning's Formula 
Channel Depth 

Input Data 
Mannings Coefficient 0.013 
Channel Slope 0.010000 ft/ft 
Diameter 6.00 in 
Discharge 100.4 gpm 

Results 
Depth 0.22 ft 
Flow Area 0.08 ft2 

Wetted Perimeter 0.72 ft 
Top Width 0.50 ft 
Critical Depth 0.24 ft 
Percent Full 43.90 
Critical Slope 0.007584 ft/ft 
Velocity 2.70 ft/s 
Velocity Head 0.11 ft 
Specific Energy 0.33 ft 
Froude Number 1.16 
Maximum Discharge 0.60 cfs 
Full Flow Capacity 0.56 cfs 
Full Flow Slope 0.001589 ft/ft 
Flow is supercritical. 

Notes: 

AVERAGE DESIGN FLOW= 25.1 GPM 

USE PEAK FACTOR OF 4 FOR A LATERAL PER SECTION 21.04.02 OF THE VIRGINIA 
DE PARA TMENT OF HEALTH SEWERAGE REGULATIONS. 

25.1 GPMx(4) = 100.4 GPM (MINIMUM PEAK DESIGN FLOW) 

04/13/00 
02:56:02 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 
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DRAINAGE, STORMWATER MANAGEMENT 

AND 

EROSION CONTROL CALCULATIONS 

FOR 

SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

~ OCTOBER 13, 1999 

Langley and McDonald, P.C. 

Engineers 5544 Greenwich Road, Virginia Beach VA 23462 
Surveyors (757) 473-2000 Fax (757) 497-7933 
Planners 
Landscape Architects 4029 Ironbound Road, Suite 100, Williamsburg, VA 23188 
Environmental Consultants (757) 253-2975 Fax (757) 229-0049 
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DRAINAGE, STORMWATER MANAGEMENT 

AND 

EROSION CONTROL CALCULATIONS 

FOR 

SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

OCTOBER 13, 1999 

YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 061



0:: 11·4 ' · -- v-Iol . L~ -- ·• . . ..,'(t<.::- - ' ' f· ILJ · ·· • ' 

STORM SEWER DESiGN 
L ~ D 229 COMPUTATIONS 

ROl,.lTE (oo PkuJ. t::-: Ar-·1/t . y LJ 1--t c t " •·-l I cc;'T'?: 

COU_NTYJ~F$ C1-ry t'I'JU/\11YQISTRICT PoWr \A~ i ;A.]'. \ 

DESCRIPTION----------.,.---:---,---/')-; o. ot :S SHEET I OF 1 

FROt.l 

POINT 

( 1 ) 

4 

2 

TO 

POINT 

( 2) 

z 

AREA RUN· 
DRAIN. OFF CA 

INLET RAIN RUNOI', 
TII.IE FALL 0 

INVERT 
ELEVATIONS LENGTH SLOPE CIA. 

CAPA· FLOW 
CITY VEL . TIME 

"A" CO£F. 1--=---1--==:.=:..:~=~~:-:-::-:-+-:-:-:-:-:--+---+--~~=~~=-f----f----t---i--t--t-----1 RO.IARKS 
INCRE· ACCUY • YIN- · uPPER LOWER 

ACRES c 
( 3) ., ( 4) 

t'?. 4o"" o. rs=~ 

I 

MENT ULAT£0 UTES lN./HR. C.F.S. END END 

( s) (6) ( 7) ( 8) ( 9) ( 10) (11) 

j 

--- o . 34· ~' lo r~. o Z. o4- II c). "?.7 I I (p. 17 
t­,_ 

0, \~ 1 lO...J (c,. p 

~ ~ 
\ 

FT. FTJFT. IN. C.F.S. F.P,S. SEC. 

·c 1 2) c u l ')...14 l c 1 s l c 1 6) o 1) ( 1 a) 
10 a. I ,..., • - '"" 12" C 3 -7 ., u '-'· OZCXo . P • I ' , 0 t.· 

....... 

------------~------~--+---~--~-----+------r-~r---r---i----r------r------t---r--1--- -~-4--------

/ 

: l .. . 
/ _r / 

-. 
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FROM#3T0#2 
Worksheet for Circular Channel 

Project Description 
Project File c:\haestad\fmw\smbchurc.fm2 
Worksheet From #3 to #2 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 
Channel Slope 
Diameter 
Discharge 

Results 
Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 

0.46 ft 
0.35 ft2 
1.50 ft 
1.00 ft 
0.61 ft 

46.22 
0.006916 ft/ft 

r 5.75 ft/s 
0.51 ft 
0.98 ft 
1.70 

cfs 

1) 

{\ 

Velocity Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 
Full Flow Slope 

4.67 cfs- - (o ~ -:3> L'\=· '? 
0.003279 ftlft 

Flow is supercritical. 

Notes: 

1 08' - 12" pipe ®62 %\1ope 
~~/ 

09/10/99 
10:24:23AM 

....; ~ I, 
( v el) 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.13 

Page 1 of 1 
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Project Description 

FROM #4 T0#1 
Worksheet for Circular Channel 

Project File c:\haestad\fmw\smbchurc.fm2 
Worksheet From #4 to #1 .,,.) 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 
Channel Slope 
Diameter 
Discharge 

Results 
Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 
Full Flow Slope 
Flow is subcritical. 

Notes: 

78' - 12" PIPE @ 0.46% 

./ 
0.013 ¥' " 

0.004600 ftlft./ 
12.00 

0.90 

0.42 ft 
0.32 ft2 
1.42 ft 
0.99 ft 
0.40 ft 

42.27 
0.005746 ftlft 
:ras·.,; ftls ·vi 
0. 1"3~ ft 
0.55. ft 
o:89 

, 2.60 cfs 
( 2.42 cfs ...; 

_.,_.,., _ . ~-" 

0.000638 ftlft 

09/10/99 
10:26:47 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 
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Project Description 

FROM #1 TO #2 
Worksheet for Circular Channel 

Project File c:\haestad\fmw\smbchurc.fm2 
Worksheet From #1 to #2 
Flow Element Circular Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 
Channel Slope 
Diameter 
Discharge 

Results 
Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Specific. Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 
Full Flow Slope 
Flow is supercritical. 

Notes: 

I c~ 
gc:£1J.~~~ 

(Q.QQ_80Qg)f/ft / 
12.00 in I_. I 

1.74 cfs J 

0.53 ft 
0.42 ft2 

1.62 ft 
1.00 ft 
0.56 ft 

52.70 
O,-Q0!?518 ft/ft 

@ §) ft/s 
0.27 ft 
0.79 ft 
1.13 
3.43 cfs .. ~ .19 ... cfs 
6.002385 ft/ft 

48 -12" pipe @0.80% slope 

09/10/99 
10:32:32AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 
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FROM #5 TO BASIN 
Worksheet for Circular Channel 

Project Description 
Project File c:\d-drive\haestad\fmw\smbc.fm2 
Worksheet FROM #5 TO BASIN 
Flow Element 
Method 
Solve For 

Circular Channel 
Manning's Formula 
Channel Depth 

Input Data 
Mannings Coefficient 
Channel Slope 
Diameter 
Discharge 

Results 
Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Percent Full 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Maximum Discharge 
Full Flow Capacity 
Full Flow Slope 
Flow is supercritical. 

Notes: 

I 
0.013 , 
0.058100 ftlft ./ 

12.00 in v1. 
1.14 cfs ~ 

0.25 ft 
0.15 ft2 
1.04 ft 
0.86 ft 
0.45 ft 

24.61 
0.005914 ft/ft 
7.59 ft/s 
~. -

0.90 ft 
1.14 ft 
3.21 

( 9.24 } cfs 
... . ~ ... , 
~~) cfs 

0.001024 ft/ft 

73' -12" PVC PIPE@ 5.81% SLOPE 

7 "' ::;; 

.>~ 

ol-

.\]-

10/08/99 
04:11:09 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 
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SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

STORMWATER MANAGEMENTIBMP INFILTRATION BASIN 

FROM THE GEOTECHNICAL ENGINEERING STUDY PREPARED BY ATLANTIC 
GEOTECHNICAL SERVICES, INC. DATED AUGUST 5, 1999 THE RECOMMENDED 
AVERAGE PERCOLATION RATE OF 1.0 INCH PER HOUR SHOULD BE USED FOR THE 
INFILTRATION SYSTEM DESIGN. 

1.0 INCH PER HOUR 

(1.0 INCH PER HOUR) I 60 

(0.001389 FTIMIN) I 60 

= 

= 

= 

0.08333 FT/HR / 

0.001389 FTIMIN / 

0.00002315 FTISEC I 

BOTTOM OF STORAGE BASIN HAS 3,694.59 SQ FT 

J 
(3,694.59 SQ FT) x 0.00002315 FTISEC = 0.085519 CU FTISEC,/ 

\._ ()'*' <J ~-<.:!.:"~;.\') ~ 
BMP INFILTRATION BASIN STORAGE BREAKDOWN 

6 INCHES COURSE SAND (35% VOIDS) 

6 INCHES NO. 57 STONE ( 40% VOIDS) 

STORAGE IN INFILTRATORS ~ •• . t 
1 ~~ I ~_;;-./! 

•~ I 

16 INCHES NO. 57 STONE (40% VOIDS) 
AROUND INFILTRATORS 
3,701.02 CF- 2892.50 CF 

8 INCHES NO. 57 STONE ( 40% VOIDS) 

TOTAL STORAGE PROVIDED 

- 1 -

= 

= 

= 

= 

= 

646.55 CF 

738.92 CF 

~/-~ 

~ 

808.52 CF 

990.15 CF 

6,076.64 CF 
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SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

STORMWATER MANAGEMENT/BMP INFILTRATION BASIN 

NO. I, L=37.5' J NO. 12, L = 56.25' I/ 

N0.2, L = 37.5' " NO. 13, L = 56.25' / 

N0.3, L=43.75' / NO. 14, L=56.25' ./ 

N0.4, L=43.75' / NO. 15, L = 62.50' // 

N0.5, L = 43.75' I NO. 16, L=62.50' ·/ 

NO.6, L =43.75' \j NO. 17, L = 62.50' ./ 

NO.7, L=so.oo· / NO. 18, L = 62.50' v 

NO.8, L=50.00' V NO. 19, L = 62.50' 

NO.9, L = 50.00' .,j NO. 20, L = 62.50' 
/ 

V' 

NO. 10, L = 50.00' ~/ NO. 21, L = 62.50' J 
NO.ll, L = 56.25' \) TOTAL LENGTH = 1,112.5' .,.../' 

VOLUME PER LF OF INFILTRATOR = 

1'1.-- ~l 
·. ~ 1\t.;t I J 

2.6~FPERLF 

I 
' I 

STORAGE = (TOTAL LENGTH) X (VOLUME PER LF) 

TOTAL STORAGE IN INFILTRATORS = 2, 892.50 CF ,/ 

-2-

YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 068



SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

STORMWATER MANAGEMENTIBMP INFILTRATION BASIN 

WATERSHED AREAS 

PRE-DEVELOPED AREA = 0.71 ACRES\/ 

POST -DEVELOPED AREA = 1.29 ACRES 
~ 

RUNOFF COEFFICIENT 

PRE-DEVELOPED COEFFICIENT = 0.40 j 
POST -DEVELOPED COEFFICIENT (WEIGHTED) = 0.80 

- 3-
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SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

STORMWATER MANAGEMENTIBMP INFILTRATION BASIN 

POST-DEVELOPED (12 MINUTES) 

2 YEAR STORM = 4.3 INTENSITY 
10 YEAR STORM = 5.8 INTENSITY 
25 YEAR STORM = 6.5 INTENSITY ~ 

100 YEAR STORM = 7.8 INTENSITY 

FLOWS 

PRE-DEVELOPED Q 

AREA X COEFFICIENT = CA j 
0.71 X 0.40 0.28 • 

2 YEAR STORM 0.28 X 4.0 Q2 I = 1.12 J 
10YEARSTORM 0.28 X 5.2 QIO 1.46 
25 YEAR STORM 0.28 X 6.0 = Q25 1.68 ·/ 

100 YEAR STORM 0.28 X 7.1 QIOO 1.98 .J 

POST-DEVELOPED Q 

AREA X COEFFICIENT = CA J 
1.29 X 0.80 1.03 

2 YEAR STORM 1.03 X 4.3 = Q2 4.43 \~ 
10YEARSTORM 1.03 X 5.8 QIO 5.97 J 
25 YEAR STORM 1.03 X 6.5 = Q25 6.70 + 1.1% J 

100 YEAR STORM 1.03 X 7.8 Q!OO 8.03 + 1.25% 

-4-
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SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

DRAINAGE, STORMW ATER MANAGEMENT, AND BMP DESIGN 

The Drainag~~ Stormwater Management, and Chesapeake Bay B.M.P. Control Facilities for this 
project hay •,, developed in basic conformance with the "Overall Drainage and Stormwater 
Management Plan." We have designed the infiltration basin as a 10 point B.M.P. The design 
volume required is as follows : 

Required Volume of BMP 

Vr = .{R~_y). X Ac. 
12 

R, = (0.05 + 0.009I) 

~ = 1.0" 

~0 v 
tl~ \~~ 

t,r; ~v 

= [0.05 + 0.00~ 63)] = 0.62 ; 
ll.. '\; (Where I = 63% hnpervious Area 
l ) ~' Q..; (0.9047 Ac) I Project Limits (1.43 Ac.) 

_\\ tJ.~ · 
\~ \ \'i 

Impervious Ac. = 0.905 Acres 

Vr = (1.0)(0.62) X 0.905 = 0.047 ac.-ft. = 2,047.32 CU. ft. 
12 

~\.~.Y'\...c-r..w_ 
~'f!.. ~'"-' "~--' ,_.""' 

The BMP pond was designed using the Modified Rational Method and run on Haestad Methods Inc.'s 
Quick TR-55 and Pond-2 software. Intensity, Duration, and Frequency Curve data used was taken 
from the VDOT Drainage Manual for Norfolk (Rev. 6/92). 
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Quick TR-55 Ver.5.46 
Executed: 13:22:37 

S / N: 
09-17-1999 

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

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

* 
* 
* 
* 
* 
* 

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

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

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

: : : : : : : : : : : : : : : : : : ~~~~: 7: : : : : ~ ~ ~ ~: ~~~~~: : : : : : : : : : : : : : : : ~~: 7: : ~: ~~~~~~~: 
Frequency 

(years) 
Adjusted 

I c I 
Duration Intens. Qpeak 
minutes in/hr cfs 

Allowable 
cfs / 

VOLUMES 
Inflow Storage 
( cu . f t . ) ( cu . f t . ) 

-----------------------------------------~---------- - ---------------------
2 

10 
100 

0.700 
0.700 
0.875 

84 
88 
96 

1. 540 
2.053 
2.710 

1. 39 
1. 85 
3.06 

1.12 Vf 
1. 46 '1 
1. 98 

~ t~~J 
7,009 
9,790 

17,619 

3,750 
5,366 

11,145 
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Quick TR-55 Ver.5.46 
Executed: 13:22:37 

S/N: 
09-17-1999 

F 
L 
0 
w 

c 
f 
s 

MODIFIED RATIONAL METHOD 
Graphical Summary for Maximum Required Storage ----

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

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

, r \' c 
\.\\ !\; . 

' \ 

***************************> ************************************:!*** 
* RETURN FREQUENCY: Y"f I Allowable Outflow: 1.12 cfs * 
* 'C' Adjustment: 1.000 · Required Storage: 3,750 cu.ft. * 
* - - - - - - - - - - - - - - - - -,-;.·~ . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * 
* Peak Inflow: · 1.39"') cfs Inflow .HYD stored: _2IN] .HYD * 
* * * * * * * * * * * * * * * * * * * *'*-*·~'* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

I Td = 84 minutes I 
/------- Approx. Duration for Max. Storage ------/ 

. X 

0 

X 

X 

X 

X 

0 

Tc= 
I = 

. Q = 
. I . 

13.00 
4 .... 24.0 
G:.~.~ 

minutes 
in/hr 
cfs 

Required Storage· 
3,750 cu.ft. 

X X X X X X X X X X X X X X X X X X 

0 

0 

0 NOT TO SCALE 
============ 

Return Freq: 2 yr 
C adj.factor: 1.00 

Area (ac) : 1. 29 
0.70 
0.70 

Weighted C: 
Adjusted C: 

Td= 
I 
Q = 

X 

84 minutes 
1.540 in/hr 
1.39 cfs 

o Q= 1.12 cfs 
x (Allow.Outflow) 

X 

X 

'-----------------------------------------------------
86.53 minutes 
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Quick TR-55 Ver.5.46 S/N: 
Executed: 13:22:37 09-17-1999 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

**** Modified Rational Hydrograph ***** 
Weighted C = 0.700 Area= 1.290 acres Tc = 13.00 minutes 

Adjusted C 0.700 

RETURN FREQUENCY: 
Output file: 2IN1 

Time 
Hours Time 

Td= 84.00 min. I= 1.54 in/hr 

2 year storm 
.HYD 

Adj.factor = 1.00 

on 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 2 Year Storm 

Time increment = 0.017 Hours 
left represents time for first Q 

Qp= 1. 39 cfs 

in each row. 
-------- ---------------------------------------------------------------

0.000 0.00 0.11 0.21 0.32 0.43 0.53 0.64 
0.117 0 . 75 0.86 0.96 1. 07 1.18 1.28 1. 39 
0.233 1.39 1. 39 1.39 1.39 1.39 1. 39 1.39 
0.350 1. 39 1. 39 1. 39 1. 39 1. 39 1. 39 1. 39 
0.467 1. 39 1. 39 1.39 1. 39 1. 39 1.39 1.39 
0.583 1. 39 1. 39 1.39 1.39 1. 39 1. 39 1. 39 
0.700 1.39 1. 39 1. 39 1. 39 1. 39 1. 39 1. 39 
0.817 1. 39 1. 39 1. 39 1. 39 1. 39 1. 39 1.39 
0.933 1. 39 1. 39 1.39 1. 39 1. 39 1. 39 1.39 
1.050 1. 39 1. 39 1. 39 1.39 1. 39 1. 39 1. 39 
1.167 1. 39 1. 39 1.39 1.39 1. 39 1. 39 1. 39 
1.283 1.39 1.39 1.39 1. 39 1. 39 1. 39 1.39 
1.400 1. 39 1. 28 1.18 1. 07 0.96 0.86 0.75 
1.517 0.64 0.53 0.43 0.32 0.21 0.11 0.00 
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Quick TR-55 Ver.5.46 
Executed: 13:22:37 

S/N: 
09-17-1999 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

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

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

adj = 'C' adjustment factor f~r each return frequency 

Subarea 
Descr . 

Runoff 
I C I 

POST DEV DA 
0.700 

Area 
acres 

1. 29 

Tc 
(min) 

Wtd. 
I C' 

13.00 0.700 

RETURN FREQUENCY = . ~ years 
'C' adjustment, k = 1 
Adj. 'C' = Wtd.'C' x 1 

========================= ======== 
Adj. I 
'C' in/hr 

0.700 4.240 

Total 
acres 

1. 29 

Peak Q 
(cfs) 

3.83 
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Quick TR-55 Ver.5.46 
Executed: 13:22:37 

S/N: 
09-17-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

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

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

RETURN FREQUENCY: 2 yr 'C' Adjustment = 1.000 Allowable Q = 1.12 cfs 

Hydrograph file duration= 84.00 minutes 
Hydrograph file: 2IN1 .HYD Tc = 13.00 minutes ................................................................... . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Weighted Adjusted Duration Intens. Areas 

'C' 'C' minutes in/hr acres 

0.700 0.700 13 4.240 1.29 
0.700 0.700 15 4.000 1. 29 
0.700 0.700 20 3.500 1. 29 
0.700 0.700 30 2.750 1. 29 
0.700 0.700 40 2.250 1. 29 
0.700 0.700 50 2.000 1. 29 
0.700 0.700 60 1. 800 1. 29 

Qpeak 
cfs -

3.83 
3.61 
3.16 
2.48 
2.03 
1. 81 
1. 63 

VOLUMES 
Inflow Storage 
(cu.ft.) (cu.ft.) 

2,986 2,113 
3,251 2,310 
3,793 2,684 
4,470 3,025 
4,876 3,095 
5,418 3,301 
5,851 3,399 

************************************************************ Storage Maximum 
o.7oo o.7oo 84 1.540 1.29 1.39 1 7,oo9 3,7so 

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

0.700 0.700 120 1.150 1. 29 1. o4 1 Qpeak < Qallow 
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Quick TR-55 Ver.5.46 
Executed: 13:22:37 

S/N: 
09-17-1999 

F 
L 
0 
w 

c 
f 
s 

MODIFIED RATIONAL METHOD 
Graphical Summary for Maximum Required Storage ~---

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

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

*************************************************************~ ******* 
* RETURN FREQUENCY: 10 yr~ I Allowable Outflow: 1.46v cfs * 
* 'C' Adjustment: 1.000 / Required Storage: 5,366 cu . ft. * 
*----------- - ------ .:.:-:-:::: '"- -- :::------------------------------- - ------------ * 
* Peak Inflow : 1-: 85 cfs Inflow .HYD stored: adl iN' .HYD * 
* * * * * * * * ** * * * * * * * * 7< -"-ls.:5-* * * * * * * * * * * * ** * * * * * * * * * * * * * ** * * * ** * * * *** * * ** * ** * 

I Td = 88 minutes I 
1---- - -- Approx. Duration for Max. Storage ------/ 

X 

X 

X 

X 

• X 0 

Tc= 
I 

. Q 
. I . 

13.00 minutes 
5--; 4·5-0 . in/hr 
4. 92 .· cfs --

Required Storage 
5,366 cu.ft. 

xxxxxxxxxxxxxxxxxx 

0 

0 

0 NOT TO SCALE 
============ 

Return Freq: 10 yr 
C adj . factor: 1.00 

Area (ac) : 
· weighted C: 

1. 29 
0.70 
0.70 Adjusted C: 

Td= 
I 
Q 

X 

88 minutes 
2.053 in/hr 
1.85 cfs --

o Q= 1 . 46 cfs 
x (Allow.Outflow) 

X 

0 X 

90.76 minutes 
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I Quick TR-55 Ver.5.46 
Executed: 13:22:37 

I 
I 

S/N: 
09-17-1999 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

**** Modified Rational Hydrograph ***** 
Weighted C 0.700 Area= 1.290 acres Tc = 13.00 minutes I 
Adjusted C 0.700 Td= 88.00 min. I= 2.05 in/hr Qp= 1. 85 cfs 

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

RETURN FREQUENCY: 10 year storm Adj.factor = 1.00 
Output file: 10IN1 .HYD 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 10 Year Storm 

Time increment = 0.017 Hours Time 
Hours Time on left represents time for first Q in each row. 

0.000 
0.117 
0.233 
0.350 
0.467 
0.583 
0.700 
0.817 
0.933 
1. 050 
1.167 
1.283 
1.400 
1.517 
1. 633 

0.00 
1. 00 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1.43 
0.43 

0.14 0.29 
1.14 1. 28 
1.85 1. 85 
1. 85 1. 85 
1. 85 1. 85 
1. 85 1.85 
1. 85 1.85 
1. 85 1. 85 
1. 85 1. 85 
1. 85 1. 85 
1. 85 1. 85 
1. 85 1. 85 
1. 85 1. 85 
1. 28 1.14 
0.29 0.14 

0.43 0.57 0.71 
1.43 1. 57 1. 71 
1. 85 1. 85 1. 85 
1. 85 1. 85 1. 85 
1. 85 1. 85 1. 85 
1. 85 1. 85 1. 85 
1. 85 1. 85 1. 85 
1. 85 1. 85 1. 85 
1. 85 1. 85 1. 85 
1. 85 1. 85 1. 85 
1. 85 1. 85 1. 85 
1. 85 1.85 1. 85 
1. 85 1.85 1. 71 
1. 00 0.86 0.71 
0.00 

0.86 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 57 
0.57 
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.Quick TR-55 Ver.5.46 
~Executed: 13:22:37 

S/N: 
09-17-1999 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

I 
I * * * * * * SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * * 

I 
I 
I 

Q = adj * C * I * A 
Where: Q=cfs 1 C=Weighted Runoff Coefficient/ I=in/hour 1 A=acres 

adj = 1 C 1 adjustment factor for each return frequency 

Subarea Runoff Area Tc Wtd. 

RETURN FREQUENCY = 4i::&:' ·years 
'C 1 adjustment/ k = 1 
Adj. 1 C 1 = Wtd. 1 C1 x 1 

========================= ======== 
Adj. I 

(min) 1 C 1 Descr. 1 C 1 acres 

I --------------------------
POST DEV DA 

1 C 1 in/hr 
Total 
acres 

Peak Q 
(cfs) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.700 1. 29 

13.00 0.700 0.700 5.450 1. 29 4.92 
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.Quick TR-55 Ver.5.46 

1 
Executed: 13:22:37 

S/N: 
09-17-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

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

I 
I 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

RETURN FREQUENCY: 10 yr 'C' Adjustment 1.000 Allowable Q = 1.46 cfs 
I----------------------------------------------------------------------------

Hydrograph file duration= 88.00 minutes 

~~~~~~~~~~~:~~~~~:~~~~~:: :;~~~::::::::::::::::::::::::: :~~:7:: :~~;~~:~~~~~~~: 
VOLUMES 

Weighted Adjusted Duration Intens. Areas Qpeak 

I--~=~-------~=~-----~~~~==:---~~~~=---:==:: ______ ::: __ 
0.700 0.700 13 5.450 1.29 4.92 

I 0.700 0.700 15 5.250 1.29 4.74 
0.700 0.700 20 4.700 1.29 4.24 
0.700 0.700 30 3.750 1.29 3.39 

I 
0.700 0.700 40 3.150 1.29 2.84 
0.700 0.700 50 2.750 1.29 2.48 
0.700 0.700 60 2.450 1.29 2.21 

Inflow 
(cu.ft.) 

3,839 
4,267 
5,093 
6,095 
6,827 
7,450 
7,964 

Storage 
(cu. ft.) 

2,700 
3,040 
3,648 
4,212 
4,505 
4,690 
4,767 

I ************************************************************ Storage Maximum 
o.1oo o.1oo s8 2.os3 1.29 1.8s 1 9,79o s,366 

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

1 0.700 

I 
I 
I 
I 
I 
I 
I 

0.700 120 1.600 1.29 1.44 1 Qpeak < Qallow 
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I Quick TR-55 Ver.5.46 

1 
Executed: 13:22:37 

S/N: 
09-17-1999 

I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

MODIFIED RATIONAL METHOD 
Graphical Summary for Maximum Required Storage ----

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

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

*************************************************************~******* 
* RETURN FREQUENCY: 100 yr I Allowable Outflow: 1.98 cfs * 
* 'C' Adjustment: 1.250 Required Storage: 11,145 cu.ft. * 
*--------------------------------------------------------------------* 
* Peak Inflow: 3.06 cfs Inflow . HYD stored: ~~.1DOIN:l$ . HYD * 
********************************************************************** 

I Td = 96 minutes I 
/------- Approx. Duration for Max. Storage ------/ 

X 

X 

X 

X 

• X 0 

Tc= 
I = 
Q = 

. I . 

13.00 
7.520 

8.49 

minutes 
in/hr 
cfs 

Required Storage 
11,145 cu.ft. 

X X X X X X X X X X X X X X X X X X 

0 

0 

0 NOT TO SCALE 
============ 

Return Freq: 100 yr 
C adj.factor: 1.25 

Area (ac) : 1. 29 
Weighted C: 0.70 
Adjusted C: 0.88 

Td= 
I = 
Q = 

X 

0 

X 

96 minutes 
2.710 in/hr 

3. 06 cfs -

Q= 1. 98 cfs 
(Allow.Outflow) 

X 

0 X 

100.59 minutes 
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I Quick TR-55 Ver.5.46 

1 
Executed: 13:22:37 

I 

S/N: 
09-17-1999 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

**** Modified Rational Hydrograph ***** 
Weighted C 0.700 Area= 1.290 acres Tc = 13.00 minutes I 
Adjusted C 0.875 Td= 96.00 min. I= 2.71 in/hr Qp= 3.06 cfs 

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

RETURN FREQUENCY: 100 year storm 
Output file: 100IN1 .HYD 

Adj.factor = 1.25 

HYDROGRAPH FOR MAXIMUM STORAGE 
For the 100 Year Storm 

Time increment = 0.017 Hours Time 
Hours Time on left represents time for first Q in each row. 

0.000 
0.117 
0.233 
0.350 
0.467 
0.583 
0.700 
0.817 
0.933 
1. 050 
1.167 
1. 283 
1.400 
1.517 
1.633 
1.750 

0.00 
1. 65 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
2.59 
0.94 

0.24 0.47 
1. 88 2.12 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
3.06 3.06 
2.35 2.12 
0.71 0.47 

0.71 0.94 1.18 
2.35 2.59 2.82 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
3.06 3.06 3.06 
1.88 1. 65 1.41 
0.24 0.00 

1.41 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
3.06 
2.82 
1.18 
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~Quick TR-55 Ver.5.46 

1 
Executed: 13:22:37 

S/N: 
09-17-1999 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

I 
I 
I 
I 
I 

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

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

adj = 'C' adjustment factor for each return frequency 

Subarea 
Descr. 

Runoff 
I C' 

Area 
acres 

Tc Wtd. 

RETURN FREQUENCY = J,.~QO years 
'C' adjustment, k = 1.25 
Adj. 'C' = Wtd. 'C' x 1.25 

========================= ======== 
Adj. I Total 

acres 
Peak Q 

(cfs) (min) 'C' 'C' in/hr 

I --------------------------
POST DEV DA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0.700 1.29 

13.00 0.700 0.875 7.520 1. 29 8.49 
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I Quick TR-55 Ver.5.46 

1 
Executed: 13:22:37 

S/N: 
09-17-1999 

MODIFIED RATIONAL METHOD 
Summary for Single Storm Frequency 

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

I 
I 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

RETURN FREQUENCY: 100 yr 'C' Adjustment = 1.250 Allowable Q = 1.98 cfs 
I------------------------------------------~---------------------------------

Hydrograph file duration= 96.00 minutes 

1 ~~~~~~~~~~:7~7~~ =~~~~~~= =;~~~= = == = = = = = == = = = = = = = = = = = = = = =~~=7= = =~~;~~=~~~~~~~= 
VOLUMES 

Weighted Adjusted Duration Intens. Areas Qpeak 

I --~:~-------~:~-----~~~~==:---~~~~: ___ ::::: ______ ::: __ 
0.700 0.875 13 7.520 1.29 8.49 

I 0.700 0.875 15 7.200 1.29 8.13 
0.700 0.875 20 6.500 1.29 7.34 
0.700 0.875 30 5.250 1.29 5.93 
0.700 0.875 40 4.500 1.29 5.08 
0.700 0.875 50 3.800 1.29 4.29 
0.700 0.875 60 3.400 1.29 3.84 I 

Inflow 
(cu. ft.) 

6,621 
7,314 
8,804 

10,667 
12,190 
12,868 
13,816 

Storage 
(cu. ft.) 

5,076 
5,651 
6,844 
8,112 
9,042 
9,126 
9,480 

I ************************************************************ Storage Maximum 
o.7oo o.87s 96 2.71o 1.29 3.o6 1 17,619 11,14s 

I 
I 
I 
I 
I 
I 
I 
I 

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

0.700 
0.700 

0.875 
0.875 

120 
180 

2.250 
1. 700 

1. 29 
1. 29 

2.54 I 
1. 92 

18,286 10,386 
Qpeak < Qal-low 
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I POND-2 Version: 5.20 
S/N: 

I 
I 
I 
I 
I Elevation 

(ft) 

I 
I 
I 
I 
I 
I 
I 

114.00 
114.15 
114.49 
114.50 
114.99 
115.00 
116.33 
116.34 
116.83 
117.00 
117.13 
117.43 
117.73 
118.03 
118.33 
118.63 
118.93 
119.23 
119.53 
119.83 
120.13 
120.43 
120.73 
121.03 

Planimeter 
(sq. in.) 

2.07 
2.07 
2.07 
2.36 
2.36 
4.44 
4.44 
2.36 
2.36 
2.37 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

SMITH MEMORIAL BAPTIST CHURCH 
FAMILY LIFE CENTER 

CALCULATED 09-20-1999 12:35:22 
DISK FILE: a: SMBAPCHl. VOL~ 

Planimeter scale: 1 inch = 

Area 
(sq. ft) 

1,293 
1,293 
1,293 
1,473 
1,473 
2,775 
2,775 
1,475 
1,475 
1,481 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

A1+A2+sqr(A1*A2) 
(sq.ft) 

0 
3,878 
3,878 
4,145 
4,419 
6,270 
8,325 
6,273 
4,425 
4,434 
1,536 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

25 ft. 

* 
Volume 

(cubic-ft) 

0 
194 
439 

14 
722 

21 
3,691 

21 
723 
251 

67 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I 
I 

Elevations With Areas Interpolated From 
The Closest Two Planimeter Readings 

115.24 2,775 8,325 666 

Volume Sum 
(cubic-ft) 

0 
194 
633 
647 

1,369 
1,390 
5,081 
5,102 
5,824 
6,076 
6,142 
6,143 
6,143 
6,144 
6,144 
6,145 
6,145 
6,146 
6,147 
6., 14 7 
6,148 
6,148 
6,149 
6,149 

2,056 

I 2 
IA = (sq.rt(Area1) + ((Ei-E1)/(E2-E1))*(sq.rt(Area2)-sq.rt(Area1))) 

I 
I 
I 

where: E1, E2 = Closest two elevations with planimeter data 
Ei Elevation at which to interpolate area 
Area1,Area2 Areas computed for E1, E2, respectively 
IA = Interpolated area for Ei 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

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

Volume= (1/3) * (EL2-EL1) * (Areal+ Area2 + sq.rt. (Areal*Area2)) 

where: EL1 1 EL2 
Areal 1 Area2 
Volume 

Lower and upper elevations of the increment 
Areas computed for EL1 1 EL2 1 respectively 

= Incremental volume between ELl and EL2 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Outlet Structure File: SMBAPCH1 .. STR~:-

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

***** 

Elevation (ft) 
--------------

114.00 
114.30 
114.60 
114.90 
115.20 
115.50 
115.75 
115.80 
116.10 
116.40 
116.70 
117.00 
117.30 
117.60 
117.90 
118.20 
118.50 
118.80 
119.10 
119.40 
119.70 
120.00 
120.30 
120.60 
120.75 

***************************** 
SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

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

COMPOSITE OUTFLOW SUMMARY **** 

Q (cfs) Contributing Structures 
------- ------------------------

0.0 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.6 3 +1 
0.6 3 +1 
0.8 3 +1 
1.0 3 +1 
1.1 3 +1 
1.2 3 +1 
1.4 3 +1 
1.5 3 +1 
1.6 3 +1 
1.6 3 +1 
1.7 3 +1 
1.8 3 +1 
1.9 3 +1 
2.4 3 +2 +1 
4.3 3 +2 +1 
6.8 3 +2 +1 
9.8 3 +2 +1 

13.1 3 +2 +1 
0.0 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Outlet Structure File: SMBAPCH1.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

***************************** 
SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

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

Outlet Structure File: a:SMBAPCH1.STR 
Planimeter Input File: a:SMBAPCH1.VOL 
Rating Table Output File: a:SMBAPCH1.PND 

Min. Elev. (ft) = 114 Max. Elev. (ft) = 120.75 Incr. (ft) 

Additional elevations (ft) to be included in table: 
* * * * * * * * * * * * * * * * * * * * * * * * * * 
115.75 

********************************************** 
SYSTEM CONNECTIVITY 

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

Structure No. Q Table Q Table 
---------- ------ -------
ORIFICE-VC 3 -> 3 
WEIR-VR 2 -> 2 
TABLE ~ -> 1 

Outflow rating table summary was stored in file: 
a:SMBAPCH1.PND 

. 3 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Outlet Structure File: SMBAPCH1.STR 

S/N: POND-2 Version: 5.20 
Date Executed: Time Executed: 

***************************** 
SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

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

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

ORIFICE-VC 
Orifice - Vertical Circular 

E1 elev. (ft)? 
E2 elev. (ft)? 
Orifice coeff.? 
Invert elev. (ft)? 
Datum elev. (ft)? 
Diameter (ft)? 

115.75 
120.75 
0.6 
115.25 
115.50 
0.50 
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Outlet Structure File: SMBAPCH1.STR 

S/N: POND-2 Version: 5.20 
Date Executed: Time Executed: 

***************************** 
SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

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

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

WEIR-VR 
Weir - Vertical Rectangular 

E1 elev. ( ft)? 
E2 elev. ( ft)? 
Weir coefficient? 
Weir elev. (ft)? 
Length (ft)? 
Contracted/Suppressed 

119.25 
120.75 
3.1 
119.25 
2.5 

(C/S)? c 
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Outlet Structure File: SMBAPCH1.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

***************************** 
SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

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

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

TABLE 
Input your own rating table. 
E1 (ft) =114. 00 E2 (ft) =120. 75 

Elev. (ft) 

114 
114.33 
114.83 
115.33 
115.83 
116.33 
116.83 
117.33 
117.83 
118.33 
118.83 
119.33 
119.83 
120.33 
120.83 

Q (cfs) 

0 
.085519 
.085519 
.085519 
.085519 
.085519 
.085519 
.085579 
.085591 
. 08559"1 
.085591 
.085591 
.085591 
.085591 
.085591 
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Outlet Structure File: SMBAPCH1.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

***************************** 
SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

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

Outflow Rating Table for Structure #3 
ORIFICE-VC Orifice - Vertical Circular 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

114.00 0.0 E < E1=115.75 
114.30 0.0 E < E1=115.75 
114.60 0.0 E < E1=115.75 
114.90 0.0 E < E1=115.75 
115.20 0.0 E < E1=115.75 
115.50 0.0 E < E1=115.75 
115.75 0.5 H =.25 
115.80 0.5 H =.3 
116.10 0.7 H =.6 
116.40 0.9 H =.9 
116.70 1.0 H =1. 2 
117.00 1.2 H =1.5 
117.30 1.3 H =1. 8 
117 .. 60 1.4 H =2.1 
117.90 1.5 H =2.4 
118.20 1.6 H =2.7 
118.50 1.6 H =3. 0 
118.80 1.7 H =3.3 
119.10 1.8 H =3.6 
119.40 1.9 H =3.9 
119.70 1.9 H =4.2 
120.00 2.0 H =4.5 
120.30 2.1 H =4.8 
120.60 2.1 H =5.1 
120.75 0.0 E = or > E2=120.75 

c = . 6 A = . 1963496 sq. ft . 
H (ft) Table elev. - Datum elev. ( 115.5 ft ) 

Q (cfs) = c * A * sqr (2g * H) 
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Outlet Structure File: SMBAPCH1.STR 

S/N: POND-2 Version: 5.20 
Date Executed: Time Executed: 

***************************** 
SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

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

Outflow Rating Table for Structure #2 
WEIR-VR Weir - Vertical Rectangular 

***** INLET CONTROL ASSUMED ***** 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

114.00 
114.30 
114.60 
114.90 
115.20 
115.50 
115.75 
115.80 
116.10 
116.40 
116.70 
117.00 
117.30 
117.60 
117.90 
118.20 
118.50 
118.80 
119.10 
119.40 
119.70 
120.00 
120.30 
120.60 
120.75 

c = 3.1 
H (ft) 
Q (cfs) 

0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.0 E < Inv.El.= 119.25 
0.4 H =.15 
2.3 .H =.45 
4.7 H =.750 
7.6 H =1. 05 

10.8 H =1.35 
0.0 E = or > E2=120.75 

L (ft) = 2.5 
= Table elev. - Invert elev. ( 119.25 ft ) 

C * (L-.2H) * (H**1.5) -- Contracted Weir 
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Outlet Structure File: SMBAPCH1.STR 

POND-2 Version: 5.20 
Date Executed: 

S/N: 
Time Executed: 

***************************** 
SMITH MEMORIAL BAPTIST CHURCH 

FAMILY LIFE CENTER 

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

Outflow Rating Table for Structure #1 
TABLE Input your own rating table. 

Elevation (ft) Q (cfs) Computation Messages 
-------------- ------- ------------------------

114.00 0.0 
114.30 0.1 Interpolated from input 
114.60 0.1 Interpolated from input 
114.90 0.1 Interpolated from input 
115.20 0.1 Interpolated from input 
115.50 0.1 Interpolated from input 
115.75 0.1 Interpolated from input 
115.80 0.1 Interpolated from input 
116.10 0.1 Interpolated from input 
116.40 0.1 Interpolated from input 
116.70 0.1 Interpolated from input 
117.00 0.1 Interpolated from input 
117.30 0.1 Interpolated from input 
117.60 0.1 Interpolated from input 
117.90 0.1 Interpolated from input 
118.20 0.1 Interpolated from input 
118.50 0.1 Interpolated from input 
118.80 0.1 Interpolated from input 
119.10 0.1 Interpolated from input 
119.40 0.1 Interpolated from input 
119.70 0.1 Interpolated from input 
120.00 0.1 Interpolated from input 
120.30 0.1 Interpolated from input 
120.60 0.1 Interpolated from input 
120.75 0.0 E = or > E2=120.75 

table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
table 
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lkoND-2 Version: 5.20 S/N: 
EXECUTED: 09-20-1999 12:30:21 

Page 1 
Return Freq: 2 years 
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*********************************** 
* 
* 
* 
* 
* 
* 

* 
SMITH MEMORIAL BAPTIST CHURCH * 

FAMILY LIFE CENTER * 
* 
* 
* 

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

Inflow Hydrograph: a:2IN1 .HYD 
Rating Table file: a:SMBAPCH1.PND 

----INITIAL 
Elevation 
Outflow 
Storage = 

CONDITIONS----
114.00 ft 

0.00 cfs 
0 cu-ft 

GIVEN POND DATA 
INTERMEDIATE ROUTING 

COMPUTATIONS 
------------------------------
ELEVATION OUTFLOW STORAGE 

(ft) ( cfs) (cu-ft) 
--------- --------- ----------

114.00 0.0 0 
114.30 0.1 388 
114.60 0.1 795 
114.90 0.1 1,236 
115.20 0.1 1,945 
115.50 0.1 2,777 
115.75 0.6 3,471 
115.80 0.6 3,610 
116.10 0.8 4,442 
116.40 1.0 5,190 
116.70 1.1 5, 633 
117.00 1.2 6,076 
117.30 1.4 6,142 
117.60 1.5 6,143 
117.90 1.6 6,144 
118.20 1.6 6,144 
118.50 1.7 6,145 
118.80 1.8 6,145 
119.10 1.9 6,146 
119.40 2.4 6,146 
119.70 4.3 6,147 
120.00 6.8 6,148 
120.30 9.8 6,148 
120.60 13.1 6,148 

------------------------------

Time increment 

2S/t 
(cfs) 

0.0 
12.9 
26.5 
41.2 
64.8 
92.6 

115.7 
120.3 
148.0 
173.0 
187.7 
202.5 
204.7 
204.7 
204.7 
204.8 
204.8 
204.8 
204.8 
204.8 
204.9 
204.9 
204.9 
204.9 

(t) = 0.017 hrs. 

2S/t + 0 
(cfs) 

0.0 
13.0 
26.6 
41.3 
64.9 
92.7 

116.3 
120.9 
148.8 
174.0 
188.8 
203.7 
206.1 
206.2 
206.3 
206.4 
206.5 
206.6 
206.7 
207.2 
209.2 
211.7 
214.7 
218.0 
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~OND-2 Version: 5.20 S/N: 
.fXECUTED: 09-20-1999 12:30:21 

~ond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:2IN1 .HYD 

IFutflow Hydrograph: a:20UT1 .HYD 

I 

INFLOW HYDROGRAPH 

TIME 
(hrs) 

0.000 
0.017 
0.033 
0.050 
0.067 
0.083 
0.100 
0.117 
0.133 
0.150 
0.167 
0.183 
0.200 
0.217 
0.233 
0.250 
0.267 
0.283 
0.300 
0.317 
0.333 
0.350 
0.367 
0.383 
0.400 
0.417 
0.433 
0.450 
0.467 
0.483 
0.500 
0.517 
0.533 
0.550 
0.567 
0.583 
0.600 
0.617 
0.633 
0.650 
0.667 
0.683 
0.700 
0.717 
0.733 

INFLOW 
(cfs) 

0.00 
0.11 
0.21 
0.32 
0.43 
0.53 
0.64 
0.75 
0.86 
0.96 
1. 07 
1.18 
1. 28 
1. 39 
1. 39 
1. 39 
1.39 
1. 39 
1. 39 
1. 39 
1. 39 
1. 39 
1.39 
1. 39 
1. 39 
1. 39 
1. 39 
1.39 
1.39 
1. 39 
1. 39 
1. 39 
1.39 
1. 39 
1. 39 
1.39 
1. 39 
1. 39 
1. 39 
1.39 
1. 39 
1. 39 
1.39 
1. 39 
1. 39 

I1+I2 
(cfs) 

0.1 
0.3 
0.5 
0.8 
1.0 
1.2 
1.4 
1.6 
1.8 
2.0 
2.3 
2.5 
2.7 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

Page 2 
Return Freq: 2 years 

ROUTING COMPUTATIONS 

28/t - 0 
(cfs) 

0.0 
0.1 
0.4 
0.9 
1.7 
2.6 
3.7 
5.0 
6.5 
8.2 

10.1 
12.1 
14.4 
16.9 
19.4 
22.0 
24.6 
27.2 
29.8 
32.3 
34.9 
37.5 
40.1 
42.7 
45.2 
47.8 
50.4 
53.0 
55.6 
58.1 
60.7 
63.3 
65.9 
68.5 
71.0 
73.6 
76.2 
78.8 
81.4 
83.9 
86.5 
89.1 
91.7 
94.2 
96.6 

28/t + 0 
(cfs) 

0.0 
0.1 
0.4 
1.0 
1.7 
2.6 
3.8 
5.1 
6.6 
8.3 

10.2 
12.3 
14.6 
17.1 
19.6 
22.2 
24.8 
27.4 
30.0 
32.5 
35.1 
37.7 
40.3 
42.9 
45.4 
48.0 
50.6 
53.2 
55.8 
58.3 
60.9 
63.5 
66.1 
68.7 
71.2 
73.8 
76.4 
79.0 
81.6 
84.1 
86.7 
89.3 
91.9 
94.5 
97.0 

OUTFLOW ELEVATION 
(cfs) (ft) 

0.00 
0.00 
0.00 
0.01 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 
0.08 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.14 
0.19 

114.00 
114.00 
114.01 
114.02 
114.04 
114.06 
114.09 
114.12 
114.15 
114.19 
114.24 
114.28 
114.33 
114.39 
114.45 
114.50 
114.56 
114.62 
114.67 
114.72 
114.77 
114.83 
114.88 
114.92 
114.95 
114-.99 
115.02 
115.05 
115.08 
115.12 
115.15 
115.18 
115.21 
115.24 
115.27 
115.30 
115.32 
115.35 
115.38 
115.41 
115.44 
115.46 
115.49 
115.52 
115.55 
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lloND-2 Version, 5.20 S/N' 
.fXECUTED: 09-20-1999 12:30:21 

lbond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:2IN1 .HYD 

IFutflow Hydrograph: a:20UT1 .HYD 

INFLOW HYDROGRAPH 

1-----------------
TIME INFLOW 

I 
(hrs) (cfs) 

-------- ---------

I 

0.750 
0.767 
0.783 
0.800 
0.817 
0.833 
0.850 
0.867 
0.884 
0.900 
0.917 
0.934 
0.950 
0.967 
0.984 
1. 000 
1. 017 
1.034 
1. 050 
1.067 
1.084 
1.100 
1.117 
1.134 
1.150 
1.167 
1.184 
1.200 
1.217 
1.234 
1. 250 
1. 267 
1.284 
1. 300 
1. 317 
1.334 
1.350 
1. 367 
1.384 
1.400 
1.417 
1.434 
1.450 
1.467 
1.484 
1. 500 

1. 39 
1. 39 
1. 39 
1. 39 
1.39 
1.39 
1. 39 
1.39 
1.39 
1. 39 
1. 39 
1.39 
1.39 
1. 39 
1.39 
1. 39 
1. 39 
1. 39 
1.39 
1.39 
1. 39 
1. 39 
1. 39 
1.39 
1.39 
1. 39 
1. 39 
1. 39 
1.39 
1. 39 
1. 39 
1. 39 
1.39 
1. 39 
1. 39 
1. 39 
1. 39 
1.39 
1.39 
1. 39 
1.28 
1.18 
1. 07 
0.96 
0.86 
0.75 

I1+I2 
(cfs) 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.5 
2.3 
2.0 
1.8 
1.6 

Page 3 
Return Freq: 2 years 

ROUTING COMPUTATIONS 

28/t - 0 
(cfs) 

98.9 
101.1 
103.2 
105.2 
107.1 
109.0 
110.8 
112.5 
114.1 
115.7 
117.2 
118.8 
120.4 
121.9 
123.5 
125.0 
126.4 
127.9 
129.3 
130.8 
132.2 
133.5 
134.9 
136.2 
137.6 
138.9 
140.2 
141.4 
142.7 
143.9 
145.1 
146.3 
147.5 
148.6 
149.8 
150.9 
152.0 
153.1 
154.1 
155.2 
156.1 
156.8 
157.3 
157.6 
157.6 
157.5 

28/t + 0 
(cfs) 

99.4 
101.7 
103.9 
106.0 
108.0 
109.9 
111.8 
113.5 
115.2 
116.9 
118.4 
120.0 
121.6 
123.2 
124.7 
126.2 
127.7 
129.2 
130.7 
132.1 
133.5 
134.9 
136.3 
137.7 
139.0 
140.3 
141.6 
142.9 
144.2 
145.4 
146.7 
147.9 
149.1 
150.3 
151.4 
152.5 
153.7 
154.8 
155.9 
156.9 
157.9 
158.6 
159.1 
159.3 
159.4 
159.2 

OUTFLOW ELEVATION 
(cfs) (ft) 

0.24 
0.29 
0.34 
0.38 
0.42 
0.47 
0.50 
0.54 
0.58 
0.60 
0.60 
0.60 
0.60 
0.62 
0.63 
0.64 
0.65 
0.66 
0.67 
0.68 
0.69 
0.70 
0.71 
0.72 
0.73 
0.74 
0.75 
0.76 
0.77 
0.78 
0.78 
0.79 
0.80 
0.81 
0.82 
0.83 
0.84 
0.85 
0.86 
0.86 
0.87 
0.88 
0.88 
0. 88, 
0.88 
0.88 

115.57 
115.60 
115.62 
115.64 
115.66 
115.68 
115.70 
115.72 
115.74 
115.76 
115.77 
115.79 
115.81 
115.82 
115.84 
115.86 
115.87 
115.89 
115.91 
115.92 
115.94 
115.95 
115.97 
115.98 
115.99 
116-.01 
116.02 
116.04 
116.05 
116.06 
116.08 
116.09 
116.10 
116.12 
116.13 
116.14 
116.16 
116.17 
116.18 
116.20 
116.21 
116.22 
116.22 
116.. 23,; 
u:6-:23-
116.22 

d­
t.4-(L 
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IPOND-2 Version: 5.20 8/N: 
.fXECUTED: 09-20-1999 12:30:21 

lbond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:2IN1 .HYD 

IFutflow Hydrograph: a:20UT1 .HYD 

Page 4 
Return Freq: 2 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

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

TIME 
(hrs) 

INFLOW 
(cfs) 

1. 517 0. 64 
1. 534 0. 53 
1.550 0.43 
1.567 0.32 
1.584 0.21 
1.600 0.11 
1.617 0.00 

------------------------------------------------------
I1+I2 28/t - 0 28/t + 0 OUTFLOW ELEVATION 
(cfs) (cfs) (cfs) (cfs) (ft) 

--------- ------------ ----------- --------- ---------
1.4 157.1 158.9 0.88 116.22 
1.2 156.5 158.3 0.88 116.21 
1.0 155.7 157.5 0.87 116.20 
0.8 154.8 156.5 0.86 116.19 
0.5 153.6 155.3 0.85 116.18 
0.3 152.2 153.9 0.84 116.16 
0.1 150.7 152.4 0.83 116.14 

------------------------------------------------------
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POND-2 Version: 5.20 S/N: Page_.... 5----.... 
EXECUTED: 09-20-1999 12:30:21 Return Freq: ~/ 

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:2IN1 .HYD 
Outflow Hydrograph: a:20UT1 .HYD 

Starting Pond W.S. Elevation 114.00 ft 

***** Summary of Peak Outflow and Peak Elevation ***** 

Peak Inflow 
Peak Outflow 
Peak Elevation 

1.39 cfs 
0.88 cfs 

116.23 ft 

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

Initial Storage 
Peak Storage From Storm 

Total Storage in Pond 

0 cu-ft 
4 1 756 cu-ft 

4 1 756 cu-ft 
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~OND-2 Version: 5.20 S/N: Page 1 
Return Freq: 10 years EXECUTED: 09-20-1999 12:30:23 

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

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

* 
SMITH MEMORIAL BAPTIST CHURCH * 

FAMILY LIFE CENTER * 
* 
* 
* 

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

Inflow Hydrograph: a:10IN1 .HYD 
Rating Table file: a:SMBAPCH1.PND 

----INITIAL 
Elevation = 
Outflow = 
Storage = 

CONDITIONS----
114.00 ft 

0.00 cfs 
0 cu-ft 

GIVEN POND DATA 
INTERMEDIATE ROUTING 

COMPUTATIONS 
------------------------------
ELEVATION OUTFLOW STORAGE 

(ft) (cfs) ( cu- ft) 
--------- --------- ----------

114.00 0.0 0 
114.30 0.1 388 
114.60 0.1 795 
114.90 0.1 1,236 
115.20 0.1 1,945 
115.50 0.1 2,777 
115.75 0.6 3,471 
115.80 0.6 3,610 
116.10 0.8 4,442 
116.40 1.0 5,190 
116.70 1.1 5,633 
117.00 1.2 6,076 
117.30 1.4 6,142 
117.60 1.5 6,143 
117.90 1.6 6,144 
118.20 1.6 6,144 
118.50 1.7 6,145 
118.80 1.8 6,145 
119.10 1.9 6,146 
119.40 2.4 6,146 
119.70 4.3 6,147 
120.00 6.8 6,148 
120.30 9.8 6,148 
120.60 13.1 6,148 

------------------------------

Time increment 

2S/t 
(cfs) 

0.0 
12.9 
26.5 
41.2 
64.8 
92.6 

115.7 
120.3 
148.0 
173.0 
187.7 
202.5 
204.7 
204.7 
204.7 
204.8 
204.8 
204.8 
204.8 
204.8 
204.9 
204.9 
204.9 
204.9 

( t) = 0 . 017 hrs . 

2S/t + 0 
(cfs) 

0.0 
13.0 
26.6 
41.3 
64.9 
92.7 

116.3 
120.9 
148.8 
174.0 
188.8 
203.7 
206.1 -
206.2 
206.3 
206.4 
206.5 
206.6 
206.7 
207.2 
209.2 
211.7 
214.7 
218.0 
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lloND-2 Version, 5.20 S/N' 

I
RXECUTED: 09-20-1999 12:30:23 

ond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:10IN1 .HYD 

lrutflow Hydrograph: a:100UT1 .HYD 

INFLOW HYDROGRAPH 

Page 2 
Return Freq: 10 years 

ROUTING COMPUTATIONS 
------------------------------------------------------

I 

TIME 
(hrs) 

0.000 
0.017 
0.033 
0.050 
0.067 
0.083 
0.100 
0.117 
0.133 
0.150 
0.167 
0.183 
0.200 
0.217 
0.233 
0.250 
0.267 
0.283 
0.300 
0.317 
0.333 
0.350 
0.367 
0.383 
0.400 
0.417 
0.433 
0.450 
0.467 
0.483 
0.500 
0.517 
0.533 
0.550 
0.567 
0.583 
0.600 
0.617 
0.633 
0.650 
0.667 
0.683 
0.700 
0.717 
0.733 

INFLOW 
(cfs) 

0.00 
0.14 
0.29 
0.43 
0.57 
0.71 
0.86 
1. 00 
1.14 
1. 28 
1.43 
1. 57 
1.71 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1.85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 
1. 85 

I1+I2 
(cfs) 

28/t - 0 
(cfs) 

28/t + 0 
(cfs) 

OUTFLOW ELEVATION 
(cfs) (ft) 

--------- ------------ ----------- --------- ---------

0.1 
0.4 
0.7 
1.0 
1.3 
1.6 
1.9 
2.1 
2.4 
2.7 
3.0 
3.3 
3.6 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 

0.0 
0.1 
0.6 
1.3 
2.2 
3.5 
4.9 
6.7 
8.7 

11.0 
13.5 
16.3 
19.3 
22.7 
26.2 
29.7 
33.2 
36.7 
40.2 
43.7 
47.2 
50.7 
54.2 
57.7 
61.2 
64.7 
68.2 
71.7 
75.2 
78.7 
82.2 
85.7 
89.2 
92.7 
96.0 
99.2 

102.3 
105.2 
108.0 
110.7 
113.3 
115.8 
118.3 
120.8 
123.2 

0.0 
0.1 
0.6 
1.3 
2.3 
3.5 
5.0 
6.8 
8.8 

11.1 
13.7 
16.5 
19.5 
22.9 
26.4 
29.9 
33.4 
36.9 
40.4 
43.9 
47.4 
50.9 
54.4 
57.9 
61.4 
64.9 
68.4 
71.9 
75.4 
78.9 
82.4 
85.9 
89.4 
92.9 
96.4 
99.7 

102.9 
106.0 
108.9 
111.7 
114.4 
117.0 
119.5 
122.0 
124.5 

0.00 
0.00 
0.00 
0.01 
0.02 
0.03 
0.04 
0.05 
0.07 
0.09 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.11 
0.18 
0.25 
0.32 
0.38 
0.44 
0.50 
0.56 
0.60 
0.60 
0.61 
0.63 

114.00 
114.00 
114.01 
114.03 
114.05 
114.08 
114.12 
114.16 
114.20 
114.26 
114.31 
114.38 
114.44 
114.52 
114.60 
114.67 
114.74 
114.81 
114.88 
114.93 
114.98 
115.02 
115.07 
115.11 
115.16 
115-.20 
115.24 
115.28 
115.31 
115.35 
115.39 
115.43 
115.46 
115.50 
115.54 
115.57 
115.61 
115.64 
115.67 
115.70 
115.73 
115.76 
115.78 
115.81 
115.84 
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lloND-2 Version: 5.20 S/N: 
EXECUTED: 09-20-1999 12:30:23 

ILond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:10IN1 .HYD 

lfutflow Hydrograph: a:100UT1 .HYD 

INFLOW HYDROGRAPH 

Page 3 
Return Freq: 10 years 

ROUTING COMPUTATIONS 
------------------------------------------------------

' 

TIME 
(hrs) 

0.750 
0.767 
0.783 
0.800 
0.817 
0.833 
0.850 
0.867 
0.884 
0.900 
0.917 
0.934 
0.950 
0.967 
0.984 
1. 000 
1.017 
1.034 
1. 050 
1.067 
1. 084 
1.100 
1.117 
1.134 
1.150 
1.167 
1.184 
1. 200 
1.217 
1. 234 
1.250 
1. 267 
1. 284 
1. 300 
1. 317 
1.334 
1.350 
1. 367 
1.384 
1.400 
1.417 
1.434 
1. 450 
1.467 
1.484 
1.500 

INFLOW 
(cfs) 

1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1. 85 
1.85 
1.85 
1.85 
1. 85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
1.85 
·1. 85 
1.85 
1. 85 
1.85 
1. 85 
1.85 
1.85 
1. 85 
1.85 
1.85 
1. 85 
1.85 
1. 85 
1. 85 
1.85 
1.85 
1.85 
1.85 
1. 71 
1.57 

------------------

1 

I1+I2 
(cfs) 

28/t - 0 
(cfs) 

28/t + 0 
(cfs) 

OUTFLOW ELEVATION 
(cfs) (ft) 

--------- ------------ ----------- --------- ---------
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 
3.6 
3.3 

125.7 
128.0 
130.4 
132.7 
135.0 
137.2 
139.4 
141.6 
143.8 
145.9 
148.0 
150.0 
152.1 
154.0 
156.0 
157.9 
159.8 
161.7 
163.5 
165.3 
167.1 
168.9 
170.6 
172.3 
174.0 
175.6 
177.2 
178.8 
180.4 
182.0 
183.5 
185.1 
186.6 
188.0 
189.5 
190.9 
192.4 
193.8 
195.1 
196.5 
197.9 
199.2 
200.5 
201.7 
202.6 
203.1 

126.9 
129.4 
131.7 
134.1 
136.4 
138.7 
140.9 
143.1 
145.3 
147.5 
149.6 
151.7 
153.7 
155.8 
157.7 
159.7 
161.6 
163.5 
165.4 
167.2 
169.0 
170.8 
172.6 
174.3 
176.0 
177.7 
179.3 
180.9 
182.5 
184.1 
185.7 
187.2 
188.8 
190.3 
191.7 
193.2 
194.6 
196.1 
197.5 
198.8 
200.2 
201.6 
202.9 
204.2 
205.3 
205.9 

0.64 
0.66 
0.68 
0.69 
0.71 
0.73 
0.74 
0.76 
0.77 
0.79 
0.81 
0.82 
0.84 
0.85 
0.87 
0.89 
0.90 
0.92 
0.93 
0.95 
0.96 
0.97 
0.99 
1. 00 
1. 01 
1. 02 
1. 04 
1. 05 
1. 06 
1. 07 
1. 08 
1. 09 
1.10 
1.11 
1.12 
1.13 
1.14 
1.15 
1.16 
1.17 
1.18 
1.19 
1.19 
1.24 
1. 33 
1. 38 

115.86 
115.89 
115.92 
115.94 
115.97 
115.99 
116.01 
116.04 
116.06 
116.09 
116.11 
116.13 
116.16 
116.18 
116.21 
116.23 
116.25 
116.28 
116.30 
116.32 
116.34 
116.36 
116.38 
116.41 
116.44 
116--.-47 
116.51 
116.54 
116.57 
116.61 
116.64 
116.67 
116.70 
116.73 
116.76 
116.79 
116.82 
116.85 
116.87 
116.90 
116.93 
116.96 
116.98 
117.06 
117.20 
117.27 
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lloND-2 Version' 5.20 S/N' 
ifXECUTED: 09-20-1999 12:30:23 

lbond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:10IN1 .HYD 

IPutflow Hydrograph: a:100UT1 .HYD 

Page 4 
Return Freq: 10 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TIME 
(hrs) 

INFLOW 
(cfs) 

1.517 1.43 
1.534 1.28 
1. 550 1.14 
1. 567 1. 00 
1.584 0.86 
1.600 0.71 
1. 617 0. 57 
1.634 0.43 
1.650 0.29 
1.667 0.14 
1.684 0.00 

------------------------------------------------------
I1+I2 28/t - 0 28/t + 0 OUTFLOW ELEVATION 
(cfs) (cfs) (cfs) (cfs) (ft) 

--------- ------------ ----------- ---------· ---------
3.0 203.3 206.1 ~\~.:.::4~~/ 117.35;, 
2.7 203.2 206.0 1.39 117.29 
2.4 202.9 205.6 1. 36 117.24 
2.1 202.4 205.1 1. 31 117.17 
1.9 201.8 204.3 1. 25 117.07 
1.6 201.0 203.4 1.20 116.99 
1.3 199.9 202.2 1.19 116.97 
1.0 198.5 200.9 1.18 116.94 
0.7 196.9 199.2 1.17 116.91 
0.4 195.0 197.3 1.16 116.87 
0.1 192.9 195.1 1.14 116.83 

------------------------------------------------------
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lloND-2 Version: 5.20 
lfXECUTED: 09-20-1999 

S/N: 
12:30:23 

Page 5 
Return Freq: 10 years 

I 
I 
I 

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

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:10IN1 .HYD 
Outflow Hydrograph: a:100UT1 .HYD 

Starting Pond W.S. Elevation 114.00 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow 
Peak Outflow = 
Peak Elevation 

1.85 cfs 
'!>;,J.;.c. 42 cfs 

~~.7.35 lt 

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

Initial Storage 
Peak Storage From Storm = 

Total Storage in Pond 

0 cu-ft 
6,142 cu-ft 

6,142 cu-ft 

***** 
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lboND-2 Version: 5.20 S/N: 
~XECUTED: 09-20-1999 12:30:24 

Page 1 
Return Freq: 100 years 

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

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

* 
SMITH MEMORIAL BAPTIST CHURCH * 

FAMILY LIFE CENTER * 
* 
* 
* 

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

Inflow Hydrograph: a:100IN .HYD 
Rating Table file: a:SMBAPCH1.PND 

----INITIAL 
Elevation 
Outflow 
Storage = 

CONDITIONS----
114.00 ft 

0.00 cfs 
0 cu-ft 

GIVEN POND DATA 
INTERMEDIATE ROUTING 

COMPUTATIONS 
------------------------------
ELEVATION OUTFLOW STORAGE 

(ft) (cfs) ( cu- ft) 
--------- --------- ----------

114.00 0.0 0 
114.30 0.1 388 
114.60 0.1 795 
114.90 0.1 1,236 
115.20 0.1 1,945 
115.50 0.1 2,777 
115.75 0.6 3,471 
115.80 0.6 3,610 
116.10 0.8 4,442 
116.40 1.0 5,190 
116.70 1.1 5,633 
117.00 1.2 6,076 
117.30 1.4 6,142 
117.60 1.5 6,143 
117.90 1.6 6,144 
118.20 1.6 6,144 
118.50 1.7 6,145 
118.80 1.8 6,145 
119.10 1.9 6,146 
119.40 2.4 6,146 
119.70 4.3 6,147 
120.00 6.8 6,148 
120.30 9.8 6,148 
120.60 13.1 6,148 

------------------------------

Time increment 

2S/t 
(cfs) 

0.0 
12.9 
26.5 
41.2 
64.8 
92.6 

115.7 
120.3 
148.0 
173.0 
187.7 
202.5 
204.7 
204.7 
204.7 
204.8 
204.8 
204.8 
204.8 
204.8 
204.9 
204.9 
204.9 
204.9 

(t) = 0.017 hrs. 

2S/t + 0 
(cfs) 

0.0 
13.0 
26.6 
41.3 
64.9 
92.7 

116.3 
120.9 
148.8 
174.0 
188.8 
203.7 
206.1 --
206.2 
206.3 
206.4 
206.5 
206.6 
206.7 
207.2 
209.2 
211.7 
214.7 
218.0 
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lloND-2 Version' 5.20 S/N' 
.fXECUTED: 09-20-1999 12:30:24 

lbond File: . a:SMBAPCH1.PND 
Inflow Hydrograph: a:100IN .HYD 

IFutflow Hydrograph: a:1000UT1 .HYD 

INFLOW HYDROGRAPH 

Page 2 
Return Freq: 100 years 

ROUTING COMPUTATIONS 
------------------------------------------------------

I 

TIME 
(hrs) 

0.000 
0.017 
0.033 
0.050 
0.067 
0.083 
0.100 
0.117 
0.133 
0.150 
0.167 
0.183 
0.200 
0.217 
0.233 
0.250 
0.267 
0.283 
0.300 
0.317 
0.333 
0.350 
0.367 
0.383 
0.400 
0.417 
0.433 
0.450 
0.467 
0.483 
0.500 
0.517 
0.533 
0.550 
0.567 
0.583 
0.600 
0.617 
0.633 
0.650 
0.667 
0.683 
0.700 
0.717 
0.733 

INFLOW 
(cfs) 

0.00 
0.31 
0.62 
0.94 
1.25 
1. 56 
1. 87 
2.19 
2.50 
2.81 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 

I1+I2 
(cfs) 

28/t - 0 
(cfs) 

28/t + 0 
(cfs) 

OUTFLOW ELEVATION 
(cfs) (ft) 

--------- ------------ ----------- --------- ---------

0.3 
0.9 
1.6 
2.2 
2.8 
3.4 
4.1 
4.7 
5.3 
5.9 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 

0.0 
0.3 
1.2 
2.7 
4.8 
7.5 

10.8 
14.7 
19.2 
24.3 
30.0 
36.0 
42.1 
48.1 
54.2 
60.2 
66.2 
72.3 
78.3 
84.4 
90.4 
96.3 

101.9 
107.3 
112.4 
117.5 
122.5 
127.4 
132.3 
137.0 
141.8 
146.4 
151.0 
155.5 
159.9 
164.3 
168.6 
172.8 
177.0 
181.1 
185.2 
189.2 
193.1 
197.0 
200.9 

0.0 
0.3 
1.2 
2.8 
4.9 
7.7 

11.0 
14.9 
19.4 
24.5 
30.2 
36.2 
42.3 
48.3 
54.4 
60.4 
66.4 
72.5 
78.5 
84.6 
90.6 
96.6 

102.5 
108.1 
113.5 
118.7 
123.7 
128.7 
133.6 
138.5 
143.3 
148.0 
152.7 
157.2 
161.7 
166.2 
170.5 
174.8 
179.1 
183.2 
187.3 
191.4 
195.4 
199.4 
203.3 

0.00 
0.00 
0.01 
0.02 
0.04 
0.06 
0.08 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.18 
0.31 
0.43 
0.54 
0.60 
0.62 
0.66 
0.69 
0.73 
0.76 
0.79 
0.83 
0.87 
0.90 
0.94 
0.97 
1. 01 
1. 03 
1. 06 
1. 09 
1.12 
1.14 
1.17 
1. 20 

114.00 
114.01 
114.03 
114.06 
114.11 
114.18 
114.25 
114.34 
114.44 
114.55 
114.67 
114.80 
114.91 
114.99 
115.07 
115.14 
115.22 
115.28 
115.35 
115.41 
115.48 
115.54 
115.60 
115.66 
115.72 
115-,78 
115.83 
115.88 
115.94 
115.99 
116.04 
116.09 
116.15 
116.20 
116.25 
116.31 
116.36 
116.42 
116.50 
116.59 
116.67 
116.75 
116.83 
116.91 
116.99 
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lloND-2 Version' 5.20 SjN, 
.fXECUTED: 09-20-1999 12:30:24 

lbond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:100IN .HYD 

rutflow Hydrograph: a:1000UT1 .HYD 

INFLOW HYDROGRAPH 

Page 3 
Return Freq: 100 years 

ROUTING COMPUTATIONS 
------------------------------------------------------

I 

TIME 
(hrs) 

0.750 
0.767 
0.783 
0.800 
0.817 
0.833 
0.850 
0.867 
0.884 
0.900 
0.917 
0.934 
0.950 
0.967 
0.984 
1. 000 
1.017 
1. 034 
1. 050 
1.067 
1. 084 
1.100 
1.117 
1.134 
1.150 
1.-167 
1.184 
1. 200 
1. 217 
1. 234 
1. 250 
1.267 
1.284 
1. 300 
1.317 
1.334 
1. 350 
1.367 
1. 384 
1.400 
1.417 
1.434 
1.450 
1.467 
1.484 
1.500 

INFLOW 
(cfs) 

3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 
3.12 

I1+I2 
(cfs) 

28/t - 0 
(cfs) 

28/t + 0 
(cfs) 

OUTFLOW ELEVATION 
(cfs) (ft) 

--------- ------------ ----------- --------- ---------
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 
6.2 

202.6 
200.9 
202.5 
200.9 
202.5 
201.0 
202.5 
201.0 
202.5 
201.0 
202.4 
201.0 
202.4 
201.0 
202.4 
201.1 
202.4 
201.1 
202.3 
201.1 
202.3 
201.1 
202.3 
201.1 
202.3 
201.2 
202.3 
201.2 
202.3 
201.2 
202.2 
201.2 
202.2 
201.2 
202.2 
201.2 
202.2 
201.3 
202.2 
201.3 
202.2 
201.3 
202.2 
201.3 
202.1 
201.3 

207.1 
208.8 
207.1 
208.8 
207.2 
208.7 
207.2 
208.7 
207.2 
208.7 
207.2 
208.7 
207.3 
208.6 
207.3 
208.6 
207.3 
208.6 
207.3 
208.6 
207.3 
208.6 
207.4 
208.6 
207.4 
208.5 
207.4 
208.5 
207.4 
208.5 
207.4 
208.5 
207.4 
208.5 
207.5 
208.5 
207.5 
208.4 
207.5 
208.4 
207.5 
208.4 
207.5 
208.4 
207.5 
208.4 

2.28 
3.95 
2.31 
3.92 
2.33 
,.a~~J3 9 
2.36 
3.87 
2.38 
3.84 
2.41 
3.82 
2.43 
3.80 
2.45 
3.78 
2.47 
3.76 
2.49 
3.74 
2.51 
3.72 
2.53 
3.70 
2.54 
3.69 
2.56 
3.67 
2.58 
3.65 
2.59 
3.64 
2.61 
3.62 
2.63 
3.61 
2.64 
3.59 
2.66 
3.58 
2.67 
3.56 
2.68 
3.55 
2.70 
3.54 

119.33 
119.64 
119.34 
119.64 
119.36 

~-1~,9. 64" 
119.38 
119.63 
119.39 
119.63 
119.40 
119.62 
119.40 
119.62 
119.41 
119.62 
119.41 
119.61 
119.41 
119.61 
119.42 
119.61 
119.42 
119.61 
119.42 
119--.60 
119.43 
119.60 
119.43 
119.60 
119.43 
119.60 
119.43 
119.59 
119.44 
119.59 
119.44 
119.59 
119.44 
119.59 
119.44 
119.58 
119.44 
119.58 
119.45 
119.58 
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IPOND-2 Version: 5.20 8/N: 
EXECUTED: 09-20-1999 12:30:24 

ILond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:100IN .HYD 

IFutflow Hydrograph: a:1000UT1 .HYD 

Page 4 
Return Freq: 100 years 

INFLOW HYDROGRAPH ROUTING COMPUTATIONS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TIME 
(hrs) 

1. 517 
1. 534 
1.550 
1.567 
1. 584 
1. 600 
1.617 
1.634 
1. 650 
1. 667 
1.684 
1.700 
1.717 
1.734 
1.750 

INFLOW 
(cfs) 

3.12 
3.12 
3.12 
3.12 
3.12 
2.81 
2.50 
2.19 
1. 87 
1. 56 
1. 25 
0.94 
0.62 
0.31 
0.00 

------------------------------------------------------
I1+I2 28/t - 0 28/t + 0 OUTFLOW ELEVATION 
(cfs) (cfs) (cfs) (cfs) (ft) 

--------- ------------ ----------- --------- ---------
6.2 202.1 207.5 2.71 119.45 
6.2 201.3 208.4 3.53 119.58 
6.2 202.1 207.6 2.72 119.45 
6.2 201.3 208.4 3.51 119.58 
6.2 202.1 207.6 2.73 119.45 
5.9 201.6 208.0 3.19 119.53 
5.3 202.7 207.0 2.13 119.24 
4.7 202.3 207.4 2.55 119.42 
4.1 203.2 206.3 1. 60 117.89 
3.4 203.0 206.6 1. 78 118.74 
2.8 203.1 205.8 1.38 117.27 
2.2 202.6 205.3 1.33 117.20 
1.6 201.7 204.2 1.24 117.06 
0.9 200.2 202.6 1.19 116.98 
0.3 198.2 200.5 1.18 116.94 

------------------------------------------------------
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I . 
POND-2 Verslon: 5.20 S/N: 

12:30:24 
Page 5 

Return Freq: 100 years lfXECUTED: 09-20-1999 

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

****************** SUMMARY OF ROUTING COMPUTATIONS ****************** 

Pond File: a:SMBAPCH1.PND 
Inflow Hydrograph: a:100IN .HYD 
Outflow Hydrograph: a:1000UT1 .HYD 

Starting Pond W.S. Elevation = 114.00 ft 

***** Summary of Peak Outflow and Peak Elevation 

Peak Inflow 
Peak Outflow = 
Peak Elevation 

3.12 cfs 
,.<,;.a. 95 cfs 

•J':>lll. ~f:'l;'J,t' • ft 

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

Initial Storage 
Peak Storage From Storm 

Total Storage in Pond 

= 
= 

0 cu-ft 
6,147 cu-ft 

6,147 cu-ft 

***** 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

File: 1990072-000.01 DEWATER 10 Yr. 
Project: Smith Memorial Baptist Church 
Location: 

1
Str #2 I i 

' 

Design: Bill Brown 
Date: I 10/12/99 1 I 

I 

Rev.: I 
I 

I I 
I 

I I 
iORFICE SIZE = 4:in. 

jSTAGE INCREMENT -1 0.07 ift. -I 

INVERT ELEV. I 115.97 I = ! 

UPPER RANGE =i 117.35 
COEFFICIENT I 0.6 =I 

[CONSTANT = 0.04375 
TOTAL VOLUME = 26 icf 

! I 
I 

ELEV. HEAD! FLOW 
I 

115.97 0.00 I 0.00 
! 
I 

116.04 i 0.07 i 0.11 
I 116.11 0.14 0.16 I I 

I 

116.18 o .21 1 0.19 
116.25 0.28 i 0.22 
116.32 0.35 

I 

0.25 I 
116.38 0.41 0.27 
116.45 i 0.48 l 0.29 
116.52 

i 
0.55 0.31 

I 116.59 I 0.62 0.33 i 

116.66 1 0.69 0.35 I 
116.73 0.76 0.37 I 

116.80 0.83 0.38 
116.87 0.90 I 0.40 
116.94 0.97 ! 0.41 
117.01 i 1. 04 0.43 

I 117.07 I 
' 

1.10 I 0.44 
i 117.14 1.17 0.45 I I 

117.21 I 1.24 0.47 I 
117.28 i 1.31 0.48 I 
117.35 I 1.38 ! 0.49 

I I ~------------

I I cfs I 6.31 

! 
I 
I 

[AVG. FLOW RATE = 0.32 ;cfs 
I 

I I ' 

DETENTION TIME = 0.02 .hrs. 

I I 
I 

I 
i 
I 
i 
I 

LANGLEY and McDONALD, P.C. 

4029 Ironbound Rd, Suite 100 

!Williamsburg, Virginia 23188 

I 
I 

! 

I 
I I 

I ' 

! I 
! 

I 
-

I 
I 

I 
I 

I 

' 

I 

I i 
; I 

I 

I 

I I 

I i 
I 

I 

I 

I I I 

i 
--

I 

I 

I 
I 

i 
I 

I 

I 
I 
! 

I 

I 
I I 

I 

i 
I 

I 
! 

I 

i 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

File: j1990072-000.01 DEW ITER FULL 
Project: 1 Smith Memorial Baptist Church 
Location: ,Str #2 

I 

I ! 

Design: Bill Brown I 

Date: I 10/12/99 
' 

Rev.: I I 

! 

I I 

IORFICE SIZE =I 4 in. 
·sTAGE INCREMENT 

I 

0.16 ' ft. = I 
' 

1 INVERT ELEV. = 115.97 1 

UPPER RANGE = 119.25 ! 
COEFFICIENT = 0.61 
CONSTANT = 0.04375 

TOTAL VOLUME = 56 cf 

i I I 
: ELEV.I HEAD! FLOW 

! I I 

I 115.97 : 0.00 0.00 i 
I 

I 116.13 ! 0.16 0.17 
I 

116.30 0.33 0.24 
116.46 I 0.49 0.29 I 
116.63 0.66 I 0.34 

i 116.79 I 0.82 0.38 I 
I 116.95 ! 0.98 I 0.42 

117.12 1.15 
I 

0.45 
I 

I 117.28 1.31 I 0.48 I 

i 117.45 1 1.48 I 0.51 
I 117.61 I 1.64 I 0.54 I 

I 
I 117.77 1.80 0.56 ! 

117.94 1. 97 0. 59 i 
118.10 I 2.13 0.61 

I 

118.27 
I 

2.30 0.64 ! 
i 118.43 i 2.46 0.66 ·. 

I 118.59 ! 2.62 0.68 I 
i 118.76 2.79 0.70 I 

I 118.92 2.95 0. 72 I 
i 119.09 3.12 I 0.74 

I 119.25 3.28 I 0.76 
I 

! I ------------
I 9.73 :cfs 

I ' I 

jAVG. FLOW RATE = 0.49 jcfs 
! j i i 
!DETENTION TIME = I 0.03 lhrs. 

! 
I 

! I 

' I 

! 
' ! I 

LANGLEY and McDONALD, P.C. 

4029 Ironbound Rd, Suite 100 

Williamsburg, Virginia 23188 
I i 
! I ! 

i I 

I 
! 

I 
I 

' i 

i I 

l 
I 

' I 
: i 

I 
: I 

I 

I I 

I 
I 

I I 

i I 

I 
I I 

! 

I 
I I 

I I 
I 

I 

I 

i 

I 

I I ---
I ! 

i 
i 

I 
I 

I I 

l I 

! i 
: I 

i I 

1 
. 

I 

! 
I 
I 

' ' 
I ' I 
I 

I 
I 
I 

I I 
I 
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Traction of 
Site. Served Weighted 

.BMP.r Points byEXP EXP Points 

io X '71·'7C" - 9,;1 

Jo X /~ '7o - 12. .. ~ 
X -
X • 

?:OTAL WEIGHl'ED S"l"RUC''"URA EXP POINTS: I C?. ?-

B. !OOURAL OP~ SPACE CREDIT 

Natural 
Fraction of Site Qpen Space Credit 

X 
(0.1 per 1\} 

C. rorAL WEIGHTED POINTS 

-
Points for 

Natural Open Spaee 

\ 

la4 + L? - Ia 4 
.. 

structural BHP Points Natural Open Space Points 
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Plan No. 
Project Name: 
Rough Location: 
ADCMap: 
Flood Map I Zone: 

Drainage Area: 
Submitted: Y N 

'}i.o 
_go 
~0 
~0 

~ 
DO 

~ 
DO 

~~ 
~0 
DO 

DO 

JCC GIS Database: 

Site Plan Information: 
/tn;,EvELOPRIE NT 

Pf'tJ./.1/~Eil:::: /.ZS;~t:.. 

707"141.-
~/(£. ::: 95; 1/?sr 111'/P. 

1Mf'£#V 

1IIJI!? 6tiSEP "01'1 6~jlr1m1P· 
1/fytlfSr :S 2.lfi,6JAC• 

Site Development Plan: 

James City County, Virginia 
Environmental Division 

Stormwater Management Program 

Stormwater Management Design Plan 
Staff "Quick" Review 

SP - II 8 - ?!i Date/Time: t?Jq!;l z:_ll /1¥'1 
Sltl!TIIII'/EI7dVAL/$/fl77;,rcl/v£CJ/- !if~VtY t/EECf'A/TI'/L 

(/:.: d() W~,.,-5/tJr. 'Z(}()() 
1 *Jt'T?I!Al'TX t/.l6i "!-- C~1'171$/tVIU.t:"J(P S~i?l~. 

Sheet 02 Gdd: C. - 1/ Wirst Review 1\/()V/.i' fiJI 
510201- 00 'C! 0 _?:one: ~ jtf .Z.,..../leview 
Description: 0 1/fslt{f. I f)() ,.. Y :;; (L. f'li.()O,O!'(.JII.IW. 

)2(_0nsite Only 0 Offsite Only 0 Combination of Both 

Demolition Plan (If Applicable) 
Site Plan 
Grading Plan 
Drainage Plan 
E&SC Plan 
Environmental Inventory 
Notes & Details 
Drainage Map( s) 
Soils Map 

Sheets: __ C"--------=· 3::..__---,-----:-;~----(~1;..,/IA) 
Sheets: _ _,C"'-:-~:S'fr--__,C~--t.f.L--___ _ 
Sheets: ----=C.'-----~~1-----,-------
Sheets: C-!if, C...-'i 
Sheets: C.:.. :3 
Sheets: C 

-~-~-~-~~---

Sheets: c-s: c-Co. C-7 
c-Yl ~r;A1t' ¥ 

Standard E&SC and SWM Checklist. 
E&SC Design Report ( Attachment). .J / J .1 vf, ~ / 
Stormwater Management/ Drainage Narrative. t/;f'lr'/i/~T/1/ be.-rl J ,V ~'{IP:}'~'I? 
Stormwater Management Design Report (Attachment). rf?'l/ / · 
Waivers, Variances, Exceptions included (Attached in Writing). 
0 VESCH 0 CBPO 0 Other, ____________ _ 
Other (List): ______________________ _ 

Zoning: _fk_ __ j~ TaxParceliD: bfw. Br./.51/l't'fo}?~ _,·Lfi.~'l-3}(o/-0 .. ()f)Jl 
Receiving Water: Y4Lift!OII1f/ c}ecE!L Site Acreage: 1.'7'1 re I s.f. 7 

O~er: Sl»t1)//11En70~!11f.: "f;t¥71.2rfhvrck cfo :'=~4 M ~67-F258 
Zomng: :.__jf__- _j___ Descnptwn: ~fd,ldtfJ> ~c+ 
Site Area: .3'. (e, t/ ~/ s.f ,.e, 4-L 
DisturbedArea: /• :10/lt... ~s.f. (Jff.7 %) "'t'QIIiC7" €. 

0 Disturbance > 5 acres, NPDES Notice oflntent required. O. ? d 5At.lllf!. 
Impervious: 2.//'3/, ~res I s.f. ( 60. o %) fire:; I· 'I J 

0 Less than or equal to 60 percent. Meets CBP Ordinance requirements. ' ' /c 
0 More than 60 percent. Does Not Meet CBP Ordinance requirements. ' 

Open I Green Space: /. t.(5r ~ '-/ ~s I s.f. ( y'p. d %) 

0 Residential, Lots, etc. 0 Commercial (B I 0 I R) 0 Industrial 0 Governmental 
~oadways or Entrances ~arking or Loading ~ ater _g"Sewer 
Ji(Landscaping ¢WM/BMP control j;lManmade Drainage 0 Parks, Amenitie 

1 
0 Pump/Lift Station 0 Dams 0 Other, FRm!l.. l!F. rciZ rhv~,;,) 

9'~oCJ s,r. 
Page 1 of 4 
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Soils Information: 
Soil Survey Sheet 

t~t 
Site: /3'$1 /fl~ £91/ Hydric: 0 Yes /., ) 
DA: J}li_~e HSG: /~ /'/IJ ~e:' .Z.f/1{~/ 

BMP Control: 

BMP: 1_88 ZPI/ Hy.d~i>:OYes · o ~ ~u~r 
Description ofs~·7at Site IDA I BMP: /J"I$ ~/!!!' n.wc S'ANPtLoAif?. A?II#,,I>E>fllt? 

2-" IN'/II,t vl'l'f~. 1.,.-z ~t. /.owtl" /ztll 'nKI£ .SAKttCJ"'JJ'l Ll'ttrl. ll?i~ 7iiH?ot~ $t.IIW' 

70 .kow, t-' "Iii/. 11/htl. o. '•"Z mf~. ~dlr•d· II t.'wtY, lillutl!f/.7: {5t!l:6t£)1 £#$'t/611? 
0 None 7 )l'Onsite r 0 Offsrte 0 Previou~ Approved 

BMP Types: 1- Name: hi!INVFACZ' 1/IJfP (ICC BMP Type __ - __ ), Points ___ _ 
2- Name: (ICC BMP Type __ - __ ), Points ___ _ 

_ f7'f Ct.. 3 
OnSite Drainage Type: ~Reinforced Concrete Pipe 0 Corrugated Metal Pipe 0 Aluminum Type Pipe 

0 Corrugated Polyethylene Pipe ftJ..PVC Type Pipe 0 Open Channel Type 
0 Culverts Type: _____________________ _ 
0 Other (Specify): /¥Ell. ~'T()/f f/AIIT A'IJ!P 

1. VDOT Standards & Specifications Referenced for work within R/W: ~Yes 
JiYes 

ONo 
ONo 2. VDOT Standards & Specifications Referenced for work outside R/W: 

Site Limitations: 0 RP A 0 RMA 0 Steep Slopes 0 Delineated Wetlands 
0 Hydric Soils 0 Critical Soils 0 Vegetated 0 Buffers 
~efined Natural Drainage Features onsite 0 Downstream Storm/Culv. 
0 Evidence of Downstream Channel Erosion (by Field Observation) _____ _ 
0 Floodplain or Problem Drainage Area 0 Stormwater Hotspot 
)it Other (Specify): lJACK £3<JJ/}1tiHEL.; ~~~ U/Qo~-er; 

Site Stormwater Management I BMP Control (Add sheets if necessary for multiple facilities): t), ft?5' .#(. IA?r>, 

~es ONo @#2) #1 #2 

Predev (Present) DA= (),7/ I a c. (.)CN = tJ. t/0 I Tc= IS I min/ hrs. -
2-year I· I "2- cfs cfs 

10-year I· t./b cfs cfs 

100-year /. 79 cfs cfs 

PostDev w/o Detention DA= /.Z91 ac. C/CN = 0.801 Tc= /2. I min I hrs. ... -
2-year y,fl3 l/.¥3 cfs cfs 

10-year 'I ?t. f I,.- 5.?7 cfs cfs 

100-year fl·o/1 tC·t .. ~ cfs cfs 

PostDev w/ Detention DA=/.Z91 a c. r;JCN=0.f0 I Tc= !"Z I min /hrs. -
2-year tl.l8 cfs atEl. //f?.z3 cfs at El. 

10-year ;. '/2- cfs at El. 11735" cfs at El. 

100-year 3.89 cfs at El. 11'- i'/ cfs at El. 

Downstream Tadwater AssumptiOn for Pond Routmg: _________________ _ 
Routed Peak Discharges (Outflows) from BMP- 1 meets Predevelopment Allowables: 0 Yes 0 No 
Routed Peak Discharges (Outflows) from BMP- 2 meets Predevelopment Allowables: 0 Yes 0 No 
Appears to Meet VESCH I E&SC Ordinance I CBP Ordinance Requirements: 0 Yes 0 No 

Page 2 of 4 

1 
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tl/1./tJtf'l:.(.;l(..tJVII't:? h'lr~lf- J!,h/,P 
Pond I BMP Design Data (Add Sheet If Necessary for Multiple Facilities): /ll;t,e:-/t- ltl/ft"t'/1.... S/>7"1'1'1'/f,/ IN"l, 

0 Check if None ,?-Provided: BMP # __ Type: ________ _ 

; ~ Top of Facility El. !;?/ f Till' Pr P,/tr~1~~'1~N'T I Z/./1 ~ft.:-1 
S 0 Design High Water El. /I f. It !/ ,c 2'.'·.!i"'~ 
~0 Emergency Spillway (E.S.) Crest El. ~ //f-BW: 6 /I SS: ~el-i ~UJ7 
)!1./o FreeBoard /. ~!fr!fl 1ft. or> with E.S. 

~cceptable 0 Not Acceptable. 2 ft. or> w/o E.S. 
;S 0 Principal Spillway (Riser) Crest El. lif/fif..,~ Size/Type: II/ !'Itt- ~,t.--
0 0 Principal Spillway Crest 1ft. below crest of emergency spillway. 0 Yes 0 No p1.:N!A 
]it 0 Stage-Storage Curve or Data 
'¢ 0 Outlet Rating Curve or Table (Discharge Structure Rating) t::>, &' F 55l P' tr~ C(}f!V1,rlfl..v7' rf111:j' 
0 S- 1-year design storm El. or Volume l?HA 

0 !jit.. 1-year, 24 hour detention criteria for stream channel protection. 0 Yes 0 No $:NIA 
0 fjJ... Extended Detention Provided (Min. 24 hours) ,} 0 Yes 0 No 0 N/A 
0 r}J- Normal/Permanent Pool El. __L&:""·r...:VIJo-'---::;;;c--

iJii.lll Orifice/Weir#1 (highestEI.) El. /1?·.2!5~ 
0 g Orifice/Weir #2 El. 
0 0 Orifice/Weir #3 El. 
0 0 Orifice/Weir #4 El. 
i!f- 0 Orifice/Weir #5 (lowest El.) El. 
0 fiJ- Low Flow Orifice ( ExDet, CPv) El. 
0 ~ Pond Drain w/ Valve El. 
fit 0 Pond Bottom El. 

Steps or Access Provided (for over 4ft. depth) 
Riser Base Bottom El. 
Core Trench 

IIY.t 

Type: ________ _ 
Type: ________ _ 
Type: ________ _ 

Type:---:.------­
Type: _ _..&,"-. _

11_.1'. ..... ~~1!-'-1=11"--'',,__ __ 
Type: ________ _ 
Type: ____ ,.._ ___ _ 

Riser Height: ----'--'M+-~~~-----

Type: _____ _ 
o,t 
0~ 
OS 
o% 
DO 
DO 
DO 

Anti-Seep Collars or other acceptable Seepage Control Method. 
Principal Spillway Anti-Vortex Device and Trash Rack. Type: ________ _ 
Low Flow Orifice Cage-Type Trash Rack. Type: ________ _ 
Outlet Barrel: Type/Class: Size: ________ _ 

Inv. U/S: Inv D/S: _______ _ 
Slope:__ Length: (ft.) 

0 0 Flared End Section. Matches Outlet Barrel material type. 
0 0 Outlet Protection. 

0 Standard riprap outlet protection (OP) Type: _______________ _ 
0 Special Dissipator Structure (SDS) Type: _______________ _ 

0 0 Sediment I Cleanout Elevation El. or Depth _____ _ 
0 0 Adequate Channel Downstream ofBMP using MS #19 or 1-year, 24-hour detention criteria. 

Sketch and Notes, If Needed: I-¥JiL-Ifl!tTOil- Cl/19mtbelf... /1-ZO 1./IVTT 

PE Oh9·1'Yltpfit!- S'IS rfiY) I Ill(!.~ .. ,. L-.P. (?:I l(ows) 
:it/58 cF 7 Z 0!/'7 lF,l.&D !Jt1SEP' tJN 0. q ()1/7 /JC. 

Sediment Trap & Basins ti'I'JP~{( !/ l+tLff! IN/ I• 1/3 ,q.c. .51(£", ~fpfV t?,F ~. 6 '/ J1-( • 5/TE, 
0 Temporary Sediment Trap # 1 _______ DA = < 3 acres 
0 Temporary Sediment Trap # 2 DA = < 3 acres 
0 Temporary Sediment Trap # 3 ______ _ 

0 Temporary Sediment Basin# 1 ______ _ 
0 Temporary Sediment Basin# 2 ______ _ 

DA = ______ < 3 acres 

DA= ____ _ 
DA= ____ _ 

OBMP# 
OBMP# 
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Plan Review Steps & Components: 

:t~ 
~0 
;!o 
1d-o 
0~ 
~0 
fo..o 

'g 
~0 
~0 
;go 

~ 
~0 
~0 
pt.o 
%0 
oj!t.. 
~0 

~g 
¢o 
;to 
09( 

~ 
c:~g 

~ -s:o 
j?(o 
p.o 

First "Look-Thru". Quick look through plan for familiarity. 1'1 tvrr J4-J>Iill.ll.llf/tA4i:S. 
Worksheet for BMP Point System. Check for 10 BMP points. IVM rot(.- flfii-AI'ff. ~t.JTt'll"l 
FEMA Special Flood Hazard Area check against property, site and development. 
Check Tax Parcel M~ps for RP A/RMA ~nd parcel location. 1 1 
Stormwater hotsp<V{general screening;"layowfu ~aration distanc.~: ..(if any) are satisfied. f'O .t: IPI 
Environmental Inventory components based on Chesapeake Bay Ordinance requirements. 
Highlight environmental sensitive areas (wetlands, RPA, steep slope,etc. ). 
Demolition plan (if any) and identification of offsite LD, borrow, waste areas and E&SC. 
Review existing topography to determine adequacy ofE&SC plan (Phase I). 
Review grading plan to check for conflicts (offsite grading, cut-fills, slopes,) & Phase II E&SC. 
Review layout plan to check for conflicts (buildings, parking, buffers, etc.). 
Highlight storm drain system. Check for major utility conflicts and cover situations. 
Review storm drain system specifications, notes, and details. 
Review sequence of construction (for E&SC and SWM/BMP plan purposes). /. 
Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM. A/ /II 
Review plan based on Chapter 24 Zoning as it relates to SWM. 
Review plan based on Chapter 23 Chesapeake Bay ordinance requirements. 
Review plan based on General Knowledge and Experience for Design!Constructio~Z 
Review plan based on JCC BMP manual for the BMP type selected for project. N;'/1 111~.8/J'?P 
Review plan based on JCC Stormwater Conveyance System D/C Guidelines (Future). 
Review plan based on Virginia Erosion and Sediment Control Handbook (VESCH). ) 
Review plan based on Virginia Stormwater Management Handbook (VSMH). { ;J./P E 
Review plan based on Hampton Roads BMP Design Guidance manual (Optional). VIVC'f#6.tt0vN() o~r. 
Review plan based on MWCOG, Controlling Urban RunoffBMP manual (Optional). 111/FIL-T; "fS;/\1 
Review plan based on standard JCC E&SC and SWM Design Plan Checklists. 
Review plan based on JCC BMP Construction Specifications (Future). 
Review Maintenance Plan for SWM I BMP facility. 
Review E&SC Plan Design Report and computations (Attachment). 
Review SWM Design Report and computations (Attachment). Hydrology & Hydraulics. 
Adequate Channel downstream of both uncontrolled or BMP areas. 
Adequate function ofBMPs used as Temp. Sed. Basins (storage volume, discharge, WSEL). 
Geotechnical. Information per App. E JCC BMP manual or to substantiate use of other BMPs. 
Provisions on plan requiring proper As-Built and Certification of facility during construction. 
Inclusion of SWM/BMP data into any Departmental databases . 
.R:esened. Or.lr*"l'!tlt L.Pvlt"'·"' ()r /A',F/(..'/~I'fTOr'L S::'lbT6P7 / ll"v<· 1/e C ,...... 1 

!Air/f....'itl/rae- ("J/Iki!NIL· I'(PI'PL-i l/r. f,~ltfi7'"/Fj? #l'.4'1t/f 1 " F&IPP 
Prepared Environmental Division comments for the following categories based on above review areas: ' 

0 0 General Comments: 0 0 Erosion & Sediment Control Plan: 
0 0 Floodplain: 0 0 Chesapeake Bay Preservation: 
0 0 Storm water Management I Drainage: 

(Note: THIS FOR![ FOR COUNTY USE ONLY.) 
0 1 '1 Rev ~nct Rev 0 3'ct Rev 
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ATLANTIC GEOTECHNICAL SERVICES, INC. 

Geotechnical + Materials Testing + Environmental 

Mr. F. Norman Neal, Jr. 
Smith Memorial Baptist Church 
6515 Richmond Road 
Williamsburg, Virginia 23188-7204 

Reference: Geotechnical Engineering Study 
Family Life Center 

Dear Mr. Neal: 

Smith Memorial Baptist Church 
Williamsburg, Virginia 

r·· 
I· 

August 5, 1999 
AGS Report No. RG99-550 

Presented here is our geotechnical engineering report for the above referenced 

building addition to Smith Memorial Baptist Church, located at 6515 Richmond Road in 

Williamsburg, Virginia. Written authorization for this study was received on 

July 22, 1999-. 

Purposes and Scope of Work 

The purposes of this study are to provide information suitable for James City 

County to issue the necessary building permit and to provide you with foundation 

design and construction information. This investigation consisted of several phases of 

work. These include: 

• Field Exploration Programs 
• Laboratory Testing Program 
• · Engineering Analysis 

The results of all these phases are included in this geotechnical report. Investigation of 

man-made features (i.e., excavations, mines, shafts, etc.) was not included within the 

scope of this study. 

10971 Richardson Road, Ashland, Virginia 23005 • 804-550-2203 • FAX 804-550-2204 
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Presented below are the principal fmdings and conclusions for foundation design 

obtained from our geotechnical investigation at this site: 

1) Soils encountered within the vertical reaches of the test borings consist 
predominantly of low plasticity (low shrink-swell potential), silty sands 

. and clayey sands. 

2) ·~Footings should be founded at a minimum depth of 18 inches below 
perimeter fmished and extended through all soft soils and/or topsoil. 

3) Footing width should be at lea~t 12 inches for slab turndown footings 
and 30 inches for widened column pads; minimum reinforced footing 
thickness of 12 inches. 

4) Natural soils can provide a 2000 psf bearing capacity. 

Field Exploration Program 

Building Borings. Subsurface conditions within the building footprint were 

explored by drilling three sample borings at the approximate locations shown on the 

Plan of Boring (Figure 1) in the Appendix of this report. The building borings were 

drilled to a depth of 10 feet below existing grade. The building boring locations were 

staked in the field by the AGS Geotechnical Engineer using tape and right angle 

measurements from property pins and existing building corners. Drilling and sampling 

activities were performed by Ayers & Ayers, Inc. of Powhatan, Virginia under the 

coordination of AGS personnel. 

The building borings were advanced using a four-wheel drive, truck-mounted 

drill rig and hollow-stem auger drilling techniques. A small dozer was used to provide 

drill rig access to the building boring locations. Soil samples were obtained in the 

building borings using Standard Penetration Test (SPT) procedures (A~TM D 1587) at 

approximate 2-ft intervals. All building soil samples obtained were sealed in 

protective containers and returned to our laboratory for further classification and 
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testing. Logs of stratigraphic conditions encountered in the building borings are 

presented on Figures 2 through 4 in the Appendix. 

Water levels were recorded within the hollow stem augers upon completion of 

drilling as well as within the open boreholes immediately following removal of the 

augers from the ground. For safety purposes, the boreholes were backfilled with the 

soil auger cuttings prior to departure from the site. Water levels recorded in the augers 

and open boreholes are presented on the boring logs. 

Basin Borings. Prior to completion qf our study, the Civil Engineers (Langley 

and McDonald, Inc.) requested additional information concerning soil conditions and 

associated percolation rates for infiltration stri.Icture considerations in the stormwater 

management basin proposed northwest of the building footprint. Subsurface conditions 

in the stormwater management basin area were explored by drilling three hand-auger 

borings at locations selected by the Civil Engineers (see Figure 1 in the Appendix). 

The basin borings were located in the field by an AGS field engineering technician 

using tape and right angle measurements from existing building corners and property 

pins. 

The basin borings were extended to a depth of about 8 feet below existing 

grades using hand auger techniques in general accordance with ASTM D 1452. In this 

procedure, the auger borings were made by rotating and advancing the auger bucket to 

the desired depths while periodically removing the bucket from the hole to remove, 

observe, and save auger. cuttings. 

Auger samples collected from the basin borings were visually classified by an 

AGS Geotechnical Engineer. Detailed descriptions of soil conditions found in the basin 

borh1gs are presented on Table 1 in the Appendix to this report. As agreed, no 

laboratory testing was conducted on the basin boring· samples. 
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Soil samples recovered from the field exploration program for the building were 

tested to classifY the soils. Natural moisture content and percent fmes (minus No. 200 

sieve) tests were performed in our laboratory. Results of the laboratory tests are 

presented graphically on the individual boring logs provided in the Appendix to this 

report. 

l, 

Subsurface Conditions 

Stratigraphy. Soils penetrated withirt: the vertical reaches of the test borings 

consist predominantly of multi-hued (brown, red, yellow and gray), fme-graded, silty 

sands and clayey sands. Exceptions include low to moderately plastic, very sandy clays 

encountered within the near-surface soil profile in two of the basin borings. A fmes 

content (defmed as silt and clay particles) of 33 percent was measured for one specimen 

of the silty/clayey sands. Natural soil moisture contents measured in the silty/clayey 

sands varied between 4 and 17 percent at the time of our field exploration, with soil 

moisture contents generally increasing with depth. Standard penetration resistance 

values recorded in the silty/clayey sands vary between 5 and 17 blows per foot of 

sampler penetration, indicating loose to medium dense relative densities. 

Ground Water. Ground water was not encountered within the building 

borings either during or immediately upon completion of drilling. The building 

boreholes remained "dry" upon removal of the augers from the ground, although 

sidewall caving occurred in all building boreholes at depths varying from 4 to 4.5 feet 

below existing grades. 

With respect to the basin borings, grgund wat~r was not __ ~n..fQ.!!!l1.~JedJ!!the ope!! 

l;?oreholes during or jglilleq!~tely upg_rr .. C:.Qgi_pletioiJ,_gfh@d a11g~rtP..&.. .. However, wet soil 

~ditions we_re encountered in Borin.g_B-6 .. ~! an ~.roxirnate_~.E.!!J:_(Jf ~J~et_ b~low __ _. 
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existing grade, suggesting possible groundwater see~ in the vicini!Y of this boring<~ 
- --~' -=~ ,..._, .• ~-~- ... ~~--~--,.._--, ..... - __ ..,...._ ____ ~ .. ---------'"""'~"'-"'"""-'~'··-

location on a transient basis. 

Foundation Design and Construction 

Construction. The Family Life Center is expected to consist of a 120-ft by 80-
, 

ft, single-story (24-ft eave height), pre-engineered metal building with a monolithic, 

turndown ground floor slab. Light structural loads are anticipated for the church 

building addition. Based on the existing topography and proposed finished floor 

elevation of 124 feet, both cut and fill grading·:(plus or minus 2 to 3 feet in depth) is 

anticipated to achieve finished grade in the building footprint. 

With respect to stormwater management, consideration is being given to 

substituting a below-ground infiltration system for the stormwater attenuation basin 

shown on the plans furnished. We understand the infiltration system will likely be 6 to 

7 feet in deptli. 

Foundation Depth Criteria. Soils are checked to see that the footings will 

extend to a sufficient depth: (a) to develop adequate bearing capacity, (b) to resist soil 

. and associated foundation movement due to frost penetration and heave, (c) to reduce 

foundation movement due to shrinkage and/ or swelling of the soil beneath the footing 

with changing moisture contents, and (d) to· extend below any deleterious soil, fill or 

topsoil. 

Foundation Design Recommendations. With the light loading anticipated, the 

Family Life Center may be supported on the turndown slab proposed. The slab 

turndown footings and widened pads for column support should bear in the native, 

undisturbed silty/clayey sands and/or compacted structural fill materials comprised of 
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the native silty/clayey sands at a minimum depth of 18 inches below perimeter 

finished grade. 

Turndown footings and widened column pads founded at the minimum specified 

depth may be designed using a soil bearing capacity of 2,000 psf. This allowable 

bearing capac~ty is expected to provide a factor of safety i11. excess of 2 with respect to 

the design soil shear strength, provided all structural fill materials are selected and 

placed in accordance with the recommendations presented in the Earthwork 

Considerations section of this report. To reduce the chances of localized shear bearing 

failure, the slab turndown footings should have a minimum width of 12 inches and 

widened column pads should have a least plan dimension of 30 inches. We recommend 

the footing concrete be a minimum 12-inches thick and sufficiently reinforced to 

prevent local shear failure. 

Estimated settlements (l-inch total and 1/2-inch differential) are expected to be 

within acceptable limits provided the design and construction recommendations 

presented within this report are followed. 

Foundation Construction. Foundations should be excavated immediately 

before concrete is due to be placed. Excavatiq~ depth should be in accordance with the 

recommendations provided above. If fill, topsoil, or a soft soil is found at the planned 

footing depth during excavation, it is recommended the Geotechnical Engineer be 

consulted to help ascertain what corrective action should be taken. Backhoes used to 

excavate foundations should preferably use a smooth (i.e., no teeth) bucket. Any loose 

or soft materials left in the bottom of the excavation should be removed. Concrete 

should not be placed on frozen soils. For excavations, OSHA guidelines should be 

followed relative to excavation stability and safety. Good construction practices 

(including following all local code requirements) should be followed throughout all 

footing, subgrade and other soil-related work. 
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Surface and Groundwater Control. The foundation excavation should be 

maintained in a cL.---y condition until ready for placement of concrete. The outside 

ground surface should be sloped and/or the excavation protected to prevent surface 

water from running into the open excavation. If water does get into the excavation, it 

should be removed rapidly and any loose, wet or softened material left in the 

excavation bottom should be removed down to strong, natural soils. If soft, wet soil is 

present in the ;bottom of the footing excavation when the concrete is placed, then added 

settlement will occur during and after construction and the bearing capacity will be 

reduced. :-' 
i 

Based on the soil borings, groundwater seepage is not expected to occur in the 

foundation excavation. Any groundwater seepage encountered in the footing 

excavations at the time of construction is expected to be minor in quantity and 

controllable using conventional sump and pump dewatering methods. After all footings 

have been installed, the footings should be protected from ponded water in or around 

footings. 

Foundation Testing and Inspection. It is essential the foundation subgrade be 

tested and inspected prior to placement of con~rete. The footing excavations should be 

examined by the Geotechnical Engineer or a County Inspector who is qualified in 

determining the in-place bearing capacity and settlement potential of soils at the 

proposed foundation depths to verify the footings are founded on the strong, natural 

soils found in this study (i.e., extending through all fllls, topsoil, and any upper, 

weaker soils) or in compacted, select structural fill materials. The County Inspector or 

other representative (if used) should also verify the soil observed in the bottom of the 

footing excavation does not contain deleterious materials. 
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Care should be taken to prevent substantial moisture change in the foundation 

soils during and after building construction. To help accomplish this, roof and surface 

runoff water should be directed away from the building. The exterior grade within 5 

feet of the building should have a minimum ten percent slope (away from the structure) 

to prevent pending close to the building. If water is allowed too near the footings, it 

can seep dowri and wet the soils beneath the footings which can result in footing 

movement and subsequent cracking. The above recommended features should not only 

be established, they must be maintained for the life of the structure. 

Stormwater Management 

Field testing associated with determining percolation rates for soils penetrated in 

borings drilled in the stormwater attenuation basin area was not included within the 

scope of work for this study. Instead, it was agreed percolation rates would be 

determined for soils penetrated in the basin borings by comparison of soil 

classifications on the boring logs with soil series classifications presented in the Soil 

Survey for James City County prepared by the Soil Conservation Service (SCS) of the 

United States Department of Agriculture. 

A review of the SCS Soil Survey for James City County reveals the soils 

underlying the church site consist predominantly of fme sandy loams of the Kempsville 

Series. The SCS reports the soil profJ.J.e in the Kempsville series to consist of a surficial 

20-inch thick layer of fme sandy loams overlying sandy clay loarns and fme sandy 

loams extending to a depth of 58 inches below ground, which in turn are underlain by 

stratified loamy sands to sandy clay loarns extending to at least a depth of 68 inches 

below ground. This stratigraphy compares favorably with conditions encountered in 

both the building and basin borings. 
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The SCS Soil Survey reports the Kempsville series soils to possess moderate 

limitations to septic tank absorption fields due to slow percolation. Percolation rates 

presented for the Kempsville series soils in the SCS Soil Survey vary from 2.0 to 6.0 

inches per hour for the fme sandy loams located within 20 inches of the ground surface, 

to 0.6 to 2.0 inches per hour for the underlying sandy clay loams and fine sandy loams. 

Based on our past experience with similar soils, we anticipate percolation rates 

for the clayey;sands and clayey, silty sands (SC and SM-SC soil classifications on the 

boring logs) will lie· closer to the lower limits of the 0. 6 to 2. 0 inches per hour rates 

tabulated in SCS Soil Survey, while the silty ~ slightly silty sands (SM soil 

classifications on the boring logs) will exhibit percolation rates closer to the upper 

limits of the 0.6 to 2.0 inches per hour rates reported by the SCS. For this project, 

without the benefit of field percolation testing, we recommend an average percolation 

rate of 1. 0 inch per hour be used for infiltration system design to account for the 

stratified nature of the silty sands and clayey sands. Should the systems extend greater 

than 6.5 to 7 feet below existing grade, that portion of the infiltration system extending 

below a depth of 6.5 to 7 feet may be designed using a percolation rate of 2.0 inches 

per hour to take advantage of the slightly silty sands encountered in the lower reaches 

of all basin borings. 

Earthwork Considerations 

Site Preparation. All vegetation, forest litter and topsoil should be stripped 

from proposed building and pavement areas. Upon completion of site stripping 

activities, the subgrade soils exposed in structural fill areas should be proofrolled with a 

loaded, tandem-axle dump truck or equally heavy, pneumatic-tired equipment in the 

presence of the Geotechnical Engineer to help identify near-surface soft areas. Weak, 

soft areas identified during subgrade proofrolling should be undercut to firm soils at the 

discretion of the Geotechnical Engineer and the resultL.J.g excavations backfilled using 
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structural fill materials selected and placed as described in a subsequent section of this 

report. In proposed cut areas, the proofrolling activities should be performed following 

completion of cut grading activities. 

Select Structural Fill. Soils classified as GW, GP, GM, GC, SW, SP, SM and 

SC under the Unified Soil Classification System (USCS) are considered suitable for use 

as structural fill materials on this project. Imported materials proposed for use as 

structural fill materials on this project should be submitted to AGS for visual 

assessment and fmal approval. , .. 
i 

With the exception of the topsoil layer, the soils underlying this site are 

considered suitable for reuse as structural fill.materials in required fill areas. Some soil 

processing (i.e., spreading and discing) may be required between excavation and 

placement/compaction to adjust soil moisture contents to near-optimum conditions, 

particularly if earthwork activities for this project commence during wet seasons of the 

year. 

It should be noted that some difficulty may be experienced in achieving specified 

compaction in structural fill materials containing little or no binder (fme soil particles) 

due to the moisture-sensitive nature of these soils. Furthermore, chances of soil caving 

increase in foundation and utility excavations completed in compacted granular soils 

(sands or gravels) containing little or no fines, particularly in open excavations 

completed prior to rainstorm events. 

All structural fill materials should be placed in maximum 8-inch loose lifts and 

compacted to a minimum of 95 percent of the maximum dry density as determined by 

ASTM D 698 (standard Proctor compaction) procedures. The moisture content of the 

S•-·c+-·-;.. 1 fill ~ater~nls sl.~uld l.e ~nl·~tau·~od '"l·fr~ .... p1"S " .. m;n,s ') .,.,,. .. C"'flt r.f O"'t:imnm U U LU.La.l ~ 111 lQ. l.lV U ll.lGl ~.1 .l\... VY .1.11.1 lU V.l l.J. .1 J.U. ..., !'"'.1. W .1 VJ. .1-''- .u.u.. ~ 

moisture content until permanently covered. AGS representatives should be present at 
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the site during structural fill placement activities to ensure that the structural fill 

materials satisfy the selection criteria presented in this report. 

* * * 

We hope this provides you with the information needed. Please call if you have 

any questions! 

ASH/eab 
Enclosures 

Sincerely, 

Copies Submitted: Above (1) , 
Construction Management Group (2) 
Langley and McDonald (2) 
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O'NNER I JOB# BORING# SHEi=T I 
SMITH MEMORIAL BA?TlST CHURCH I RG99-550 B-1 1 OF 1 

PROJECT NAME I ARCHITECT-ENGINEER 

FAMll Y LlFE CENTER CONSTRUCTION MANAGEMENT GROUP 
SITE LOCATION 

6515 RICHMOND ROAD, WlLLlAMSBURG, VlRGINlA CALIBRATED PENETROMETER 0 TONS/~ 
UJ ~ z 1 2 3 4 5 

0 c... 0 i= >- DESCRIPTION OF MATERIAL z 1- UJ i= WATER CONTENT ~ {%) 
~ UJ UJ wU <- PLASTiC LIMIT +---------+ LIQUID LIMIT :I: ....1 ....1 _.z >I-c... c... c...<( (/) 1- :2 :2 ::!:1- w UJW STANDARD PENETRATION 0 (BLOWS/FT.) c... 
UJ <( <( <(!!2 SURFACE ELEVATION: 127.0 ft ~* ..J~ 
0 (/) (/) r:no u..- UJ- 10 20 30 40 50 
.0 ...... Loose Dry Tan Fine Silty SAND (SM) I 

- 1 ~s 18 
Medium Moist Dense Yellowish-Brown • Cos) 

Slightly Clayey Silty SAND (SM) 

- 2 ss 18 - loose below 2 feet 
~124 

08 

4 

- 3 ss 18 0 i~ 

- I 

Loose Moist Yellowish-Tan Fine Clayey 
,_, 

4 ss 18 0 • 8- SAND (SC) 
'" i 1-

5 ~s 18 ~ 

., 

f-116 

12-

-

-

- -112 

16-

\ 

f-108 

' 20- \I-

- 1-

- 1-

- -104 

24-

- 1-100 

28- t-
I 

I 1-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES; IN-SITU THE TRANSITION MAY BE GRADUAL 

WATER DEPTH IN BOREHOLE BORING STARTED July 6, 1999 CAVE-IN DEPTH AT 4.0 ft 

AFTER DRILLING Dry FT. BORING COMPLETED July 6, 1999 DRILLING METHOD Ho!low Stem Auger 

AFTER 0.1 HRS: Dry FT. DRILLER Ayers & Ayers, Inc. 

Figure 2 
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OWNER I JOB# I BORING# 

I 
SHEET I I 

SMITH MEMORIAL BAPTlST CHURCH RG99-550 B-2 
I .;_-,; 

1 OF 1 
: PROJECT NAME 

! l ARCHITECT-ENGINEER i .. 

I 
,, 

' FAMiLY UFE CENTER CONSTRUCTlON MANAGEMENT GROUP 
SITE LOCATION 

6515 RICHMOND ROAD, 'WILLIAMSBURG, VIRGINIA CAL! BRA TED PENETROMETER 0 TONS/Frz 

w ~ z 1 2 3 4 5 
0 a. 0 

i= >- DESCRIPTION OF MATERIAL z 1- w f= WATER CONTENT • (%} 
'= w w wU <t:- PLASTIC LIMIT +---------+ LlQUID LIMIT :I: ...J ...J _.z >I-a. a. a.4: en 1- ::2 2 :;21- UJ wttl STANDARD PENETRATION ® {BLOWS/FT.} a. 
UJ 4: 4: 4:~ SURFACE ELEVATION: 125.5 ft ~~ -lu., 
Cl en en eno U.- UJ- 10 20 30 40 50 
0 r\~oose Dry Light Grayish-Tan Fine Silty 

1 ~s 18 Siltv SAND (SMl ~~ 

Medium Dense Yellowish-Brown Fine f-124 

~s 
\Clayey SAND (SC) I 

2 18 Loose Dry Yellowish-Tan Fine Slightly ~ 
Silty SAND (SM) 

4 

3 ~s 18 - medium dense below 4 feet • ~ 
f-120 

I 

4 jss 18 
Medium Dense Moist Light Brown/Gray/ 

8® I 
8- Light Red Fine Clayey SAND (SC) 

,, f-. 

- - lig!'Jt gray and light brown below i 
5 ss 18 

8.5 feet f-116 ® 

f-. 
" 

12-

~112 

16-

-
f-108 

f-. 
'. 

20- ' 

-
f-104 

-

-

24-

f-100 

f-. 
-

28-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU THE TRANSITION MAY BE GRADUAL 

WATER DEPTH IN BOREHOLE BORING STARTED July 6, 1999 CAVE-IN DEPTH AT 4.5 ft 

AFTER DRILLING Dry FT. BORING COMPLETED July 6, 1999 DRILLING METHOD Hollow Stem Auger . 

AFTER 0.1 HRS: Dry FT. DRILLER Ayers & Ayers, Inc. 

Figure 3 
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·OWNER JOB# I BORING# SHEE1 I 
SMITH MEMORIAL BAPTlST CHURCH RG99-550 8-3 1 OF 1 

' PROJECT NAME ARCHITECT-ENGINEER 

FAMILY LIFE CENTER CONSTRUCTlON MANAGEMENT GROUP 

SITE LOCATION 

6515 RICHMOND ROAD, WILLIAMSBURG, VIRGINIA CALIBRATED PENETROMETER 0 TONS/Fr 

w ~ z 1 2 3 4 5 
ci 

a_ 
0 }:: >- DESCRIPTiON OF MATERIAL z 1- w i= WATER CONTENT • (%) !:: w w wU <(- PLASTIC LIMIT +---------+ LIQUID LIMIT I ..J ..J ..JZ >t-a_ a_ a_<( (/) 1-

~ ~ ~~- w IJJW STANDARD PENETRATION 0 (BLOWS/FT.) a_ -lw w <( <( <(~ SURFACE ELEVATlON: 122.0 ft ~* Q (/) (/) UlCl u..- w!: 10 20 30 40 50 
0 Loose Dry Grayish-Tan to Tan Fine 

1 ss 18 Slightly Silty SAND (SM) 89 

Loose Moist Yellowish-Brown Fine Clayey f-120 I 
I 

33 
2 ss 18 

SAND (SCl 
¢9tlt 

4 

3 ss 18 
Loose Moist Yellowish-Tan Fine Slightly 

I8G Clayey Silty SAND (SMl 

l 
f-116 

4 ~s 18 
Loose Moist Yellowish~Tan Fine Clayey 

® • a- SAND (SC) r-
, .. 

-
5 ~s 18 - medium dense, light brown/gray I i 

® 
light red below 8.5 feet 

.,. -
12-

r-1oa 

16-

-
l - f-104 

-

20-

-100 

24-

- r-

f-96 

28-

I I 
I 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU THE TRANSITION MAY BE GRADUAL 

WATER DEPTH IN BOREHOLE BORING STARTED July 6, 1999 CAVE-IN DEPTH AT 4.0 ft 

AFTER DRILLING Dr.y FT. BORING COMPLETED July 6, 1999 DRILLING METHOD Hollow Stem Auger 

AFTER 0.1 HRS: Dry FT. DRILLER Ayers & Ayers, Inc. 

Figure 4 
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Depth, fL 
Boring B-4 
0.0 - 1.5 
1.5 - 3.5 

-~3.5 5.5 
"2.. 5.5 - 6.5 

6.5 - 8.0 

Boring B-5 
0.0 - 1.5 

1.5 - 3.5 

[

3.5 

5.5 
6.5 

- 5.5 

- 6.5 
- 8.0 

Boring B-6. 
0.0 - 2.5 
2.5 - 3.0 
3.0 - 4.0 r;;;,:·o -6.5 

(~m 
__..,.. 6.5 - 8.0 

TABLE 1 - LOGS OF BASIN BORINGS 

Family Life Center 
Smith Memorial Baptist Church 

Williamsburg, Virginia 

Soil Description 

Orangish-Brown Moist Very Sandy CLAY (CL) 
Orangish-Tan Moist Fine Clayey Silty SAND ,(SM-SC) 

.slightly clayey below 2.5 feet 
Orangish-Tan Moist· ~Sl' htl Silt SAND (SM) 
Orangish-Tan and Light Gray_Moist .. ~ (SC) 
Orangish-Tan and Beige Moist Fine Slightly Silty SAND (SM) 
Boring Terminated at 8 feet 

Light Brown Moist Very Sandy CLAY (C~) 

Orangish-Tan Moist Fine Clayey Silty~ SAND-:'(SM-SC) 
Orangish-Tan Moist Fine Silty SAND (SM) ----.....-.....--. 

slightly silty, yellowish-tan below 4 feet 
Yellowish-Tan Moist Fine C~~y_~~lt~ SAND,(SM-SC) 
Yellowish-Tan Moist Fine Slightly Silty SAND (SM) 
Boring Terminated at 8 feet 

'Sh'l,., $ C I $ h-1 

>»t- .> r;. 1 .s m ·- s c 
Slr'J 

.. ' 

Grayish-Brown Moist Fine Slightly Silty SAND (SM) with roots (Topsoils) 
Orangish-Brown Moist Fine Clayey Silty SAND (SM-SC) 
Tan Very Moist Fine Slightly Silty SAND (SM) 
Orangish-Tan Wet Fine Clayey Silt SAND SM-SC) 

very moist, orangish-brown and beige below 5 feet 
slightly clayey, very moist, orangish-tan below 6 feet 

Orangish-Tan Moist Fine Silt M) 
slightly silty, yellowish-tan below 7.5 feet 

Boring Terminated at 8 feet (P.~) 

Vf/e-r $()/(.... 

Coi'VDITI()N.> 
t:/Yc(lv,vrE;t!.c D 
,f'T 8AS IN 
4o!2.ti'IV. B-~ 
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et-. ''~). c;eoreol 
R.ePD/l . .'T SV~d ES'T;S 
Po>.S 181.. € '-w 5 Ee!"'f!£ 
/W -n/E 1/ICIIV/,Y ",_.. 
8ort~l'll6 6N A ~A~l~r 
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ATLANTIC GEOTECHNICAL SERVICES, INC. 

Geotechnical + Materials Testing + Environmental 

Mr. F. Norman Neal, Jr. 
Smith Memorial Baptist Church 
6515 Richmond Road 
Williamsburg, Virginia 23188-7204 

Reference: Geotechnical Engineering Study 
Family Life Center 

Dear Mr. Neal: 

Smith Memorial Baptist Church 
Williamsburg, Virginia 

, .. 
j. 

August 5, 1999 
AGS Report No. RG99-550 

Presented here is our geotechnical engineering report for the above referenced 

building addition to Smith Memorial Baptist Church, located at 6515 Richmond Road in 

Williamsburg, Virginia. Written authorization for this study was received on 

July 22, 1999-. 

Purposes and Scope of Work 

The purposes of this study are to provide information suitable for James City 

County to issue the necessary building permit and to provide you with foundation 

design and construction information. This investigation consisted of several phases of 

work. These include: 

• Field Exploration Programs 
• Laboratory Testing Program 
• · Engineering Analysis 

The results of all these phases are included in this geotechnical report. Investigation of 

man-made features (i.e., excavations, mines, shafts, etc.) was not included within the 

scope of this study. 

10971 Richardson Road, Ashland, Vrrginia 23005 • 804-550-2203 • FAX 804-550-2204 
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August 5, 1999 
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Presented below are the principal findings and conclusions for foundation design 

obtained from our geotechnical investigation at this site: 

1) Soils encountered within the vertical reaches of the test borings consist 
predominantly of low plasticity (low shrink-swell potential), silty sands 

. and clayey sands. 

2) ·~Footings should be founded at a minimum depth of 18 inches below 
perimeter finished and extended through all soft soils and/or topsoil. 

3) Footing width should be at le~r 12 inches for slab turndown footings 
and 30 inches for widened col~mn pads; minimum reinforced footing 
thickness of 12 inches. 

4) Natural soils can provide a 2000 psf bearing capacity. 

Field Exploration Program 

Building Borings. Subsurface conditions within the building footprint were 

explored by drilling three sample borings at the approximate locations shown on the 

Plan of Boring (Figure 1) in the Appendix of this report. The building borings were 

drilled to a depth of 10 feet below existing grade. The building boring locations were 

staked in the field by the AGS Geotechnical Engineer using tape and right angle 

measurements from property pins and existing building comers. Drilling and sampling 

activities were performed by Ayers & Ayers, Inc. of Powhatan, Virginia under the 

coordination of AGS personnel. 

The building borings were advanced using a four-wheel drive, truck-mounted 

drill rig and hollow-stem auger drilling techniques. A small dozer was used to provide 

drill rig access to the building boring locations. Soil samples were obtained in the 

building borings using Standard Penetration Test (SPT) procedures (A~TM D 1587) at 

approximate 2-ft intervals. All building soil samples obtained were sealed in 

protective containers and returned to our laboratory for further classification and 
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testing. Logs of stratigraphic conditions encountered in the building borings are 

presented on Figures 2 through 4 in the Appendix. 

Water levels were recorded within the hollow stem augers upon completion of 

drilling as well as within the open boreholes immediately following removal of the 

augers from the ground. For safety purposes, the boreholes were backfllled with the 

soil auger cuttings prior to departure from the site. Water levels recorded in the augers 

and open boreholes are presented on the boring logs. 

Basin Borings. Prior to completion qf our study, the Civil Engineers (Langley 

and McDonald, Inc.) requested additional information concerning soil conditions and 

associated percolation rates for infiltration structure considerations in the stormwater 

management basin proposed northwest of the building footprint. Subsurface conditions 

in the stormwater management basin area were explored by drilling three band-auger 

borings at locations selected by the Civil Engineers (see Figure 1 in the Appendix). 

The basin borings were located in the field by an AGS field engineering technician 

using tape and right angle measurements from existing building corners and property 

pins. , Jl ~J! 
t'-'' "('J-r 

The basin borings were extended to a depth of about 8 feet below existing "@~"' A,t,/,J .. 8"' 
grades using hand auger.techniques in general accordance with ASTM D 1452. In this 

procedure, the auger borings were made by rotating and advancing the auger bucket to 

the desired depths while periodically removing the bucket from the hole to remove, 

observe, and save auger. cuttings. 

Auger samples collected from the basin borings were visually classified by an 

AGS Geotechnical Engineer. Detailed descriptions of soil conditions found in the basin 

borings are presented on Table 1 in the Appendix to this report. As agreed, no 

laboratory testing was conducted on the basin boring samples. 
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Soil samples recovered from the field exploration program for the building were 

tested to classify the soils. Natural moisture content and percent fmes (minus No. 200 

sieve) tests were performed in our laboratory. Results of the laboratory tests are 

presented graphically on the individual boring logs provided in the Appendix to this 

report. 

Subsurface Conditions 

Stratigraphy. Soils penetrated withht.:the vertical reaches of the test borings 

consist predominantly of multi-hued (brown, red, yellow and gray), fme-graded, silty 

sands and clayey sands. Exceptions include iow to moderately plastic, very sandy clays 

encountered within the near-surface soil profile in two of the basin borings. A fmes 

content (defmed as silt and clay particles) of 33 percent was measured for one specimen 

of the silty/clayey sands. Natural soil moisture contents measured in the silty/clayey 

sands varied between 4 and 17 percent at the time of our field exploration, with soil 

moisture contents generally increasing with depth. Standard penetration resistance 

values recorded in the silty/clayey sands vary between 5 and 17 blows per foot of 

sampler penetration, indicating loose to mediup1 dense relative densities. 

Ground Water. Ground water was not encountered within the building 

borings either during or immediately upon completion of drilling. The building 

boreholes remained "dry" upon removal of the augers from the ground, although 

sidewall caving occurred in all building boreholes at depths varying from 4 to 4.5 feet 

below existing grades. 

With respect to the basin borings, ground water was not encountered in the open 

boreholes during or immediately upon completion of hand angering. However, wet soil 

conditions were encountered in Boring B-6 at an approximate depth of 4 feet below 

l \ .. \\~t'!.\ \ 
(, ~\-1~ ~.,1\) 
I 1\ ~ I ~~"'~ \ 'tM'". 
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existing grade, suggesting possible groundwater seepage in the vicinity of this boring 

location on a transient basis. 

Foundation Design and Construction 

Construction. The Family Life Center is expected to consist of a 120-ft by 80-. 
ft, single-story (24-ft eave height), pre-engineered metal building with a monolithic, 

turndown ground floor slab. Light structural loads are anticipated for the church 

building addition. Based on the existing topography and proposed finished floor 

elevation of 124 feet, both cut and fill grading-:(plus or minus 2 to 3 feet in depth) is 

anticipated to achieve finished grade in the building footprint. 

With respect to stormwater management, consideration is being given to 

substituting a below-ground infiltration system for the stormwater attenuation basin 

shown on the plans furnished. We understand the infiltration system will likely be 6 to 

7 feet in deptli. 

Foundation Depth Criteria. Soils are checked to see that the footings will 

extend to a sufficient depth: (a) to develop adequate bearing capacity, (b) to resist soil 

. and associated foundation movement due to frost penetration and heave, (c) to reduce 
'-.. 

foundation movement due to shrinkage and/ or swelling of the soil beneath the footing 

with changing moisture contents, and (d) to· extend below any deleterious soil, flll or 

topsoil. 

Foundation Design Recommendations. With the light loading anticipated, the 

Family Life Center may be supported on the turndown slab proposed. The slab 

turndown footings and widened pads for column support should bear in the native, 

undisturbed silty/clayey sands and/or compacted structural fill materials comprised of 
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the native silty/clayey sands at a minimum depth of 18 inches below perimeter 

finished grade. 

Turndown footings and widened column pads founded at the minimum specified 

depth may be designed using a soil bearing capacity of 2, 000 psf. This allowable 

bearing capac~ty is expected to provide a factor of safety in excess of 2 with respect to 

the design soil shear strength, provided all structural fill materials are selected and 

placed in accdrdance with the recommendations presented in the Earthwork 

Considerations section of this report. To reduce the chances of localized shear bearing 

failure, the slab turndown footings should have a minimum width of 12 inches and 

widened column pads should have a least plan dimension of 30 inches. We recommend 

the footing concrete be a minimum 12-inches thick and sufficiently reinforced to 

prevent local shear failure. 

Estimated settlements (l-inch total and 1/2-inch differential) are expected to be 

within acceptable limits provided the design and construction recommendations 

presented within this report are followed. 

Foundation Construction. Foundations should be excavated immediately 

before concrete is due to be placed. Excavation depth should be in accordance with the 

recommendations provided above. If fill, topsoil, or a soft soil is found at the planned 

footing depth during excavation, it is recommended the Geotechnical Engineer be 

consulted to help ascertain what corrective action should be taken. Backhoes used to 

excavate foundations should preferably use a smooth (i.e., no teeth) bucket. Any loose 

or soft materials left in the bottom of the excavation should be removed. Concrete 

should not be placed on frozen soils. For excavations, OSHA guidelines should be 

followed relative to excavation stability and safety. Good construction practices 

(including following all local code requirements) should be followed throughout ail 

footing, subgrade arid other soil-related work. 
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Surface and Groundwater Control. The foundation excavation should be 

maintained in a dry condition until ready for placement of concrete. The outside 

ground surface should be sloped and/ or the excavation protected to prevent surface 

water from running into the open excavation. If water does get into the excavation, it 

should be removed rapidly and any loose, wet or softened material left in the 

excavation bottom should be removed down to strong, natural soils. If soft, wet soil is 

present in the 'bottom of the footing excavation when the concrete is placed, then added 

settlement will occur during and after construction and the bearing capacity will be 

reduced. , .. 
i 

Based oil the soil borings, groundwater seepage is not expected to occur in the 

foundation excavation. Any groundwater seepage encountered in the footing 

excavations at the time of construction is expected to be minor in quantity and 

controllable using conventional sump and pump dewatering methods. After all footings 

have been installed, the footings should be protected from ponded water in or around 

footings. 

Foundation Testing and Inspection. It is essential the foundation subgrade be 

tested and inspected prior to placement of con~rete. The footing excavations should be 

examined by the Geotechnical Engineer or a County Inspector who is qualified in 

determining the in-place bearing capacity and settlement potential of soils at the 

proposed foundation depths to verify the footings are founded on the strong, natural 

soils found in this study (i.e., extending through all fills, topsoil, and any upper, 

weaker soils) or in compacted, select structural fill materials. The County Inspector or 

other representative (if used) should also verify the soil observed in the bottom of the 

footing excavation does not contain deleterious materials. 
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Care should be taken to prevent substantial moisture change in the foundation 

soils during and after building construction. To help accomplish this, roof and surface 

runoff water should be directed away from the building. The exterior grade within 5 

feet of the building should have a minimum ten percent slope (away from the structure) 

to prevent ponding close to the building. If water is allowed too near the footings, it 

can seep down and wet the soils beneath the footings which can result in footing 

movement and subsequent cracking. The above recommended features should not only 

be established, they must be maintained for the life of the structure. 

Stormwater Management 

Field testing associated with determining percolation rate_s for soils penetrated in ,.--... .___.,._._,_.....___,__.., ___ _ 
borings drilled in the stormwater attenuation basin area was not included within the .... ______ -...:...._ ----- ........... 

scope of work for this study. Instead, it was agreed percolation rates would be 
------------~ 

determined for soils penetrated in the basin borings by comparison of soil 

classifications on the boring logs with soil series classifications presented in the Soil 

Survey for James City County prepared by the Soil Conservation Service (SCS) of the 

United States Department of Agriculture. 

A review of the SCS Soil Survey for James City County reveals the soils 

underlying the church site consist predominantly of fine sandy loams of the Kempsville 

Series. The SCS reports the soil profile in the Kempsville series to consist of a surficial 

20-inch thick layer of fine sandy loams overlying sandy clay loams and fine sandy 

loams extending to a depth of 58 inches below ground, which in turn are underlain by 

stratified loamy sands to sandy clay loams extending to at least a depth of 68 inches 

below ground. Tnis stratigraphy compares favorably with conditions encountered in 

both the building and basin borings. 
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The SCS Soil Survey reports the Kempsville series soils to possess moderate 

limitations to septic tank absorption fields due to slow percolation. Percolation rates 

presented for the Kempsville series soils in the SCS Soil Survey vary from 2.0 to 6.0 

inches per hour for the fine sandy loams located within 20 inches of the ground surface, 

to 0.6 to 2.0 inches per hour for the underlying sandy clay loams and fme sandy loams. 
c~-~·o"·_.-,.- --,,- " • 

Based on our past experience with similar soils, we anticipate percolation rates 

for the clayey~ sands and clayey, silty sands (SC and SM-SC soil classifications on the 

boring logs) will lie closer to the lower limits of the 0.6 to 2.0 inches per hour rates 

tabulated in SCS Soil Survey, while the silty ~o slightly silty sands (SM soil 

classifications on the boring logs) will exhibit percolation rates closer to the upper 

limits of the 0. 6 to 2. 0 inches per hour rates reported by the SCS. For this project, 

without the benefit of field percolation testing, we recommend an average percolation 

rate of ~9~~~hJ.~~~~-l:l~:~~ be used for infiltration system design to account for the 

stratified nature of the silty sands and clayey sands. Should the systems extend greater 

than 6.5 to 7 feet below existing grade, that portion of the infiltration system extending 

below a depth of 6.5 to 7 feet may be designed using a percolation rate of 2.0 inches 

per hour to take advantage of the slightly silty sands encountered in the lower reaches 

of all basin borings. 

Earthwork Considerations 

Site Preparation. All vegetation, forest litter and topsoil should be stripped 

from proposed building and pavement areas. Upon completion of site stripping 

activities, the subgrade soils exposed in structural fill areas should be proofrolled with a 

loaded, tandem-axle dump truck or equally heavy, pneumatic-tired equipment in the 

presence of the Geotechnical Engineer to help identify near-surface soft areas. \Veak, 

soft areas identified during subgrade proofrolling should be undercut to firm soils at the 

discretion of the Geotechnical Engineer and the resulting excavations backfilled using 
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structural fill materials selected and placed as described in a subsequent section of this 

report. In proposed cut areas, the proofrolling activities should be performed following 

completion of cut grading activities. 

Select Structural Fill. Soils classified as GW, GP, GM, GC, SW, SP, SM and 

SC under the Unified Soil Classification System (USCS) are considered suitable for use 

as structural flll materials on this project. Imported materials proposed for use as 

structural fill materials on this project should be submitted to AGS for visual 

assessment and final approval. , .. 
i 

With the exception of the topsoil layer, the soils underlying this site are 

considered suitable for reuse as structural filfmaterials in required fill areas. Some soil 

processing (i.e., spreading and discing) may be required between excavation and 

placement/compaction to adjust soil moisture contents to near-optimum conditions, 

particularly if earthwork activities for this project commence during wet seasons of the 

year. 

It should be noted that some difficulty may be experienced in achieving specified 

compaction in structural fill materials containing little or no binder (fme soil particles) 

due to the moisture-sensitive nature of these soils. Furthermore, chances of soil caving 

increase in foundation and utility excavations completed in compacted granular soils 

(sands or gravels) containing little or no fmes, particularly in open excavations 

completed prior to rainstorm events. 

All structural fill materials should be placed in maximum 8-inch loose lifts and 

compacted to a minimum of 95 percent of the maximum dry density as determined by 

ASTM D 698 (standard Proctor compaction) procedures. The moisture content of the 

S•-·c..,u-;..1 fi 1l ma+er~nls Sl.~u1d 'ke ~nu·~tau·~ ... d "'l.tlhi·..., p1"S 0.,. ...,..,;...,.,S ') ... .,..,.C""Tit ,...F ,... ... t;.,..,...,m UU Ll J.c:l .U .l L .l(\ .UV 1 U l.l.l(\ .l .l\.- VV U lU 1 HllUU - J::''-'J. '-' VJ. vp .. u.u._..u 

moisture content until permanently covered. AGS representatives should be present at 
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the site during structural flll placement activities to ensure that the structural fill 

materials satisfy the selection criteria presented in this report. 

* * * 

We hope this provides you with the information needed. Please call if you have 

any questions! 

ASH/eab 
Enclosures 

Sincerely, 

Copies Submitted: Above (1) .. 
Construction Management Group (2) 
Langley and McDonald (2) 
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Figure 1: 

Figures 2- 4: 

Table 1: 

Plan of Borings 

Logs of Building Borings 

Logs of Basin Borings 
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o:NNER I JOB# IBOR!NG # 

I 
SHEt:T I .. 

SMITH MEMORIAL BAPTlST CHURCH RG99-5EO B-1 1 OF 1 
PROJECT NAME l ARCHITEC I-ENGINEER 

FAMILY LlfE CENTER 
.. 

CONSTRUCTION MANAGEl\1lENT GROUP 
SITE LOCATION 

6515 RJCHMOND ROAD, WlLLlAMSBURG, VlRGINlA CALIBRATED PENETROMETER 0 TONS/F~ 

w ~ z 1 2 3 4 5 
0 0.. 0 

i=" >- DESCRIPTION OF MATERIAL z 1- w f= WATER CONTENT 0 (%) 
!!:. w w wU 4:- PLASTiC LIMIT +---------+ LIQUID LIMIT J: ...J ...J ...~z >I-0.. 0.. o..<( Cl) 

li:: :2 :2 ;21- w wttl STANDARD PENETRATION ® . (BLOWS/FT.) 
w <( <( <(!!.! SURFACE ELEVATION: 127.0 ft ~~ -lu. 
0 Cl) en rno u..- W- 10 20 30 40 50 
.0 ...._Loose Dry Tan Fine Silty SAND (SM) 

- 1 ss 18 
Medium Moist Dense Yellowish-Brown 1- • ® 

Slightly Clayey Silty SAND (SM) 
f-

- 2 ss 18 - loose below 2 feet 1-124 ®e 

4 f-

3 ss 18 f-
@ ~ 

I 

4 ~s 18 
Loose Moist Yellowish-Tan Fine Clayey 

@ • a- SAND {SC) 
,. 
i 

~ 5 ~s 18 

..• 
- 1-116 

12-

f-

f-

1-112 

16- f-

\ 

-
- -108 

20- ·, 

'-

f-

1-104 

24- f-

-
-

r-100 

r-
I I 

28-

- 1-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU THE TRANSITION MAY BE GRADUAL 

WATER -DEPTH IN BOREHOLE BORING STARTED July 6, 1999 CAVE-IN DEPTH AT 4.0 ft 

AFTER DRILLING Dry FT. BORING COMPLETED July 6, 1999 DRILLING METHOD Hollow Stem Auger 

AFTER 0.1 HRS: Dry FT. DRILLER Ayers & Ayers, Inc. 
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'OWNER I JOB# BORING# I SHEET I I 

SMITH MEMORIAL BAPTiST CHURCH RG99-550 B-2 
I 

I 1 OF 1 ,, 

• PROJECT NAME I ARCHITECT-t:NGINEER i 
l I, 

< 

FAMILY LlFE CENTER CONSTRUCTION MANAGEMENT GROUP I 
, SITE LOCATlON 

6515 RICHMOND ROAD, W1LLIAMS8URG, VIRGINIA CALIBRATED PENETROMETER 0 TONS/Fr 
w ~ z 1 2 3 4 5 

0 a.. 0 f= >- DESCRIPTION OF MATERIAL z I- w i= WATER CONTENT • (%} !!:: w w wU <(- PLASTIC LIMIT +---------+ liQUID LIMIT I ...J ...J ....~z >I-a.. a.. a..<( Ul 1- 2 2 21- w wtti STANDARD PENETRATION 0 (BLOWS/FT.} u.. 
UJ <( <( <(!il SURFACE ELEVATION: 125.5 ft z- ....lu.,. -?fl. Cl Ul Ul (/)C) U..- LU- 10 20 30 40 50 
0 1\~oose Dry Light Grayish-Tan Fine Silty 

- 1 ~s 18 Silty SAND (SM) tl9 

Medium Dense Yellowish-Brown Fine t-124 

~s 
\_Clayey SAND (SC) I 1-2 18 Loose Dry Yellowish-Tan Fine Slightly ~ 
Silty SAND (SM) 1-

4 

3 ~s 18 - medium dense below 4 feet 1- • ~ -
1-120 

- I 

1-

4 ss 18 
Medium Dense Moist Light Brown/Gray/ e® a- Light Red Fine Clayey SAND (SC) 

"' - - lig!'Jt gray and light brown below i 
5 ss 18 

8.5 feet -116 ® 

. -~ 

12-

---112 

16-

-
:-108 \ -

-
\ 

20- \ 

1-104 
-

1-

1-
24-

-
-100 

-

28-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU THE TRANSITION MAY BE GRADUAL 

WATER DEPTH IN BOREHOLE BORING STARTED July 6, 1999 CAVE-IN DEPTH AT 4.5 ft 

AFTER DRILLING Dry FT. BORING COMPLETED July 6, 1999 DRILLING METHOD Hollow Stem Auger 

AFTER 0.1 HAS: Dry FT. I DRILLER Ayers & Ayers, Inc. 
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OWNER JOB# I BORING# SHEE1 I ' 
SMITH MEMORIAL BAPTlST CHURCH RG99-550 I B-3 1 OF 1 I 

' PROJECT NAME ARCHITECT -ENGINEER . 
FAMILY LIFE CENTER CONSTRUCTION MANAGEMENT GROUP 

SITE LOCATION 

6515 RICHMOND ROAD, WILLIAMSBURG, VIRGINIA CALIBRATED PENETROMETER 0 TONS/Fr 

~ 
. 1 2 3 4 5 w z 

0 0.. 0 i= >- DESCRIPTiON OF MATERIAL z 1- w f= WATER CONTENT • (%) !:: w w wU <(- PLASTIC LIMIT +---------+ LIQUID LIMIT ::t: ....1 ....1 ..... z >I-c.. 0.. c..< en 1- :a :a ::EI- w ww STANDARD PENETRATION ® (BLOWS/FT.) 0.. 
w < < <!Q SURFACE ELEVATlON: 122.0 ft ~~ ....Jw 
a en en eno U.- w!:!::. 10 20 30 40 50 
0 Loose Dry Grayish-Tan to Tan Fine 

1 ~s 18 Slightly Silty SAND (SM) 1- ~ 

Loose Moist Yellowish-Brown Fine Clayey t-120 33 
2 ~s 18 

SAND (SC) 
@9 

t-

4 

3 ~s 18 
Loose Moist Yellowish-Tan Fine Slightly 

®I Clayey Silty SAND (SM) t-

l 
t-116 

4 ss 18 
Loose Moist Yeilowish~Tan Fine Clayey 

Q9 • 8- SAND (SC) 
, .. 

- 5 ss 18 - medium dense, light brown/gray/ i 
® 

light red below 8.5 feet 

- ·- I 
12- I 

I 

-108 

16-

- t-104 
) 

-
20- \t-

- t-

t-100 

t-

24- t-

- -96 

28-

I r-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES: IN-SITU THE TRANSITION MAY BE GRADUAL 

WATER DEPTH IN BOREHOLE BORING STARTED July 6, 1999 CAVE-IN DEPTH AT 4.0 ft 

AFTER DRILLING Dry FT. BORING COMPLETED July 6, 1999 DRILLING METHOD Hollow Stem Auger 

AFTER 0.1 HRS: Dry FT. DRILLER Ayers & Ayers, Inc. 

Figure 4 
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Transportation 
Land Development • • 

Environmental • • 
Services 

October 10,2002 

Ref: 31249.00 

Scott J. Thomas 
Civil Engineer 
James City County Environmental Division 
101 Mounts Bay Road 
P.O. Box 8784 
Williamsburg, Va. 23187-8784 

Re: Family Life Center 
Smith Memorial Baptist Church 

Vanasse Hangen Brustlin, Inc. 

County Plan No. SP-118-99; Amended Plan No. SP-112-01 
Underground Manufactured BMP System 
County BMP ID Code: YC 024 

Dear Mr. Thomas: 

VHB is in receipt of your comment letter dated October 4, 2002 on the above-mentioned 
project. The As-Built Drawing has been revised accordingly. Please find attached three (3) 
copies for your final review and approval. VHB offers the following responses to your 
comments in the order in which we received them. 

Record Drawing: 

2. Additional information has been included for inlets labeled #2, #1 and #4 as shown 
on the drawing. Pipe sizes and material types have also been shown. Additionally, 
the size, material and invert out elevation of the PVC pipe which outlets from Dl#2 
has been shown. 

3. Additional information has been added for inlet #2. This data includes information 
for the two inflow storm drains, the outlet to the 10" pipe which leads to the 
underground chambers, the overflow pipe, and the structural invert of the inlet. 

4. Infiltration Section D-D from Sheet C-7 of the project site plans has been added to 
the As-Built Drawing. This detail has been revised to include as-built information 
as required. Field modifications including material substitutions and cover depth 

\\ \31249\docs \letters \Response Letter to Scott Thomas -021010.doc 

477 Mclaws Circle, Suite 1 
Williamsburg, Virginia 23185 

757.220.0500 • FAX 757.220.8544 
email: info@vhb.com 

www.vhb.com 
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Scott J. Thomas 
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Page2 

variances from plan have been included and are based solely on data supplied by 
Jack L. Massie Contractor. 

5. The approved maintenance plan from Sheet C-7 of the project site plans has been 
added. 

6. The County Plan and BMP identifiers have been added to the plan. 

If you require any additional information or have any further comments or questions please 
feel free to contact me directly at 220-0500. 

Very truly yours, 

VANASSE HANGEN BRUSTLIN, INC. 

F~u!);}.s/l 
Survey Manager {!;J 

Cc: Ron Wade (Smith Memorial Baptist Church) 
Michael Galli (ECS, Ltd.) 
Steve Massie (Jack L. Massie Contractor) 

\31249\docs \lettersResponse Letter to Scott Thomas ..()21010.doc 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTS BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPUANCE 

(757) 253-6626 
codecomp@james-city.va.us 

ENviRONMENTAL DMSION 

(757) 253-6670 
environ@james-city. va. us 

PLANNING 

(757) 253-6685 
planning@james-city. va.us 

October 4, 2002 

Mr. Ron Wade 
Smith Memorial Baptist Church 
6515 Richmond Road 
Williamsburg, Va. 23188 

Re: Family Life Center 
County Plan No. SP-118-99; Amended Plan No. SP-II2-0 I 
Underground Manufactured BMP System 
County BMP ID Code: YC 024 

Dear Wade: 

.f/r ;=tie. 

CoUNrY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

The Environmental Division has reviewed a record drawing and construction certification as submitted to 
our office for the above referenced project. The record drawing provides as-built information for a underground 
polyethylene pipe chamber (manufactured BMP) system situated below the paved parking area in the northwest 
comer of the site. 

Based on our review of the project and a concurrent field inspection as performed on October 4th 2002, the 
following items must be addressed prior to release of the developer's surety instrument for the stormwater 
management/BMP facility at the site: 

Construction Certification: 

The construction certification dated June 28th 2002 is satisfactory. 

- f) 
Record Drawing: {) (l.fC tJfi .I o'Lt 

(l_erJ ~ (Or11' 

2 . ./ Show the following additional information on the record drawing: label inlets # 2, # I and# 4 as shown on 
the drawing; label all pipe sizes and material types for the primary storm drain system shown on the 
drawing; show the size, material and invert out elevation for the PVC pipe which outlets from DI # 2. 

3. J Additional information is needed for DI # 2. This is the parking lot inlet which throttles flow from the 
onsite drainage system into the 10" PVC pipe which leads to the underground chambers and which serves as 
the diversion/bypass overflow structure. This inlet has two inflow storm drains, an outlet to the 10" PVC 
pipe which leads to the underground chambers, and overflow outlet pipe and, per the approved design, has a 
sump below all pipe inverts for pretreatment purposes. 

4. 

5. 

J Add Infiltration Basin Section D-D from Sheet C-7 of the approved plan, annotated as necessary with 
construction information, to the record drawing set. It is our understanding that field modifications were 
made during construction ofthe BMP to backfill (cover) and bedding layers associated with the 
underground polyethylene chamber units. The as-built needs to reflect fmal construction configuration in 
accordance with modifications that were made. 

J Add the approved maintenance plan from Sheet C-7 of the approved plan to the record drawing. 
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/ 
6. If possible add the following County identifiers to the lower right hand comer of the record drawing: 

County Plan Number SP-118-99 and BMP ID Code: YC 024. 

Construction - Related Items: 

Clean and remove all sediment in the bottom (sump) ofDI # 2. This is the parking lot inlet which throttles 
flow from the onsite drainage system into the I 0" PVC pipe which leads to the underground chambers and 
which serves as the diversion/bypass overflow structure. A sump approximately 2 feet deep is present at 
structure of which approximately one-half(l2 inches) was filled with sediment. 

At the same DI # 2, clean and remove all trash, leaves and debris from the wire-mesh screen which 
surrounds the tee elbow for 10-inch PVC pipe which leads to the underground BMP. The primary inflow 
into the BMP shall not be obstructed with debris and vegetation. 

- . 
Clean and remove all trash and debris present from within the stilling basin at the outfall end of the 6-inch 
PVC pipe which outlets from DI # 2 to the downstream natural channel. (Note: .The rock check dam which 
was installed at this location for primary site erosion and sediment control can be left in place as a 
permanent water quality device.) 

Also, as a note, during our field inspection, grass mowing operations were just performed at the site. It was 
observed that grass clipping were present at and near to the onsite parking lot inlets, specifically MH # 1 and MH # 
4. Efforts should be made by the owner, landscaper or any individual who cuts grass at the site to not allow grass 
clippings to migrate from grass mowing areas onto the parking lot or associated site curb and gutter. Grass clippings · 
which could find their way into site yard and curb inlets could be very detrimental to the function of an underground 
storm chamber (manufactured BMP) unit. We also stress owner maintenance of the facility in strict conformance 
with manufacturer's recommendations and the. maintenance pIan on Sheet C-7 of the approved plan. 

Once this work is satisfactorily completed, contact our office appnwriately. We can then proceed with fmal 
release of the surety on the project. One reproducible and one blue/black line set of the record drawings will be 
required once the above record drawing items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Mr. Jim Rudnicky, 
at 757-259-4026 if you have any further comments or questions. 

cc: Frank G. Mundy (VHB)- via fax 
Michael Galli (ECS, Ltd.)- via fax 
Steve Massie (Jack L. Massie Contractor)- via fax 

Civil Engin 
Environmental Division 

Jim Rudnicky - JCC Environmental Division Inspector 

G:\SWMProg\AsBuilts\SPII899.yc024 

YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 160



DEVELOPMENT MANAGEMENT 
101-E MoUNTS BAY RoAD, P.O. Box 8784, WILLIAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPUANCE 

(757) 253-6626 
codecomp@james-city. va. us 

ENviRONMENTAL DMSION 

(757) 253-6670 
environ@james-city.va.us 

PlANNING 

(757) 253-6685 
planning@james-city. va.us 

October 4, 2002 

Mr. Ron Wade 
Smith Memorial Baptist Church 
6515 Richmond Road 
Williamsburg, Va. 23188 

Re: Family Life Center 
County Plan No. SP-118-99; Amended Plan No. SP-112-0 1 
Underground Manufactured BMP System 
County BMP ID Code: YC 024 

Dear Wade: 

IJ6,Aie 

CoUNlY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

The Environmental Division has reviewed a record drawing and construction certification as submitted to 
our office for the above referenced project. The record drawing provides as-built information for a underground 
polyethylene pipe chamber (manufactured BMP) system situated below the paved parking area in the northwest 
comer of the site. 

Based on our review of the project and a concurrent field inspection as performed on October 41
h 2002, the 

following items must be addressed prior to release of the developer's surety instrument for the stormwater 
management/BMP facility at the site: 

Construction Certification: 

1. The construction certification dated June 28th 2002 is satisfactory. 

Record Drawing: 

2. Show the following additional information on the record drawing: label inlets # 2, # 1 and# 4 as shown on 
the drawing; label all pipe sizes and material types for the primary storm drain system shown on the 
drawing; show the size, material and invert out elevation for the PVC pipe which outlets from DI # 2. 

3. Additional information is needed for DI # 2. This is the parking lot inlet which throttles flow from the 
onsite drainage system into the 10" PVC pipe which leads to the underground chambers and which serves as . 
the diversion/bypass overflow structure. This inlet has two inflow storm drains, an outlet to the 10" PVC 
pipe which leads to the underground chambers, and overflow outlet pipe and, per the approved design, has a 
sump below all pipe inverts for pretreatment purposes. 

4. Add Infiltration Basin Section D-D from Sheet C-7 of the approved plan, annotated as necessary with 
construction information, to the record drawing set. It is our understanding that field modifications were 
made during construction ofthe BMP to backfill (cover) and bedding layers associated with the 
underground polyethylene chamber units. The as-built needs to reflect fmal construction configuration in 
accordance with modifications that were made. 

5. Add the approved maintenance plan from Sheet C-7 of the approved plan to the record drawing. 
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6. If possible add the following County identifiers to the lower right hand comer of the record drawing: 
County Plan Number SP-118-99 and BMP ID Code: YC 024. 

Construction - Related Items: 

7. Clean and remove all sediment in the bottom (sump) ofDI # 2. This is the parking lot inlet which throttles 
flow from the onsite drainage system into the 10" PVC pipe which leads to the underground chambers and . 
which serves as the diversion/bypass overflow structure. A sump approximately 2 feet deep is present at 
structure ofwhich approximately one-half(12 inches) was filled with sediment. 

8. At the same Dl # 2, clean and remove all trash, leaves and debris from the wire-mesh screen which 
surrounds the tee elbow for 10-inch PVC pipe which leads to the underground BMP. The primary inflow 
into the BMP shall not be obstructed with debris and vegetation. 

9. Clean and remove all trash and debris present from within the stilling basin at the outfall end of the 6-inch 
PVC pipe which outlets from DI # 2 to the downstream natural channel. (Note: The rock check dam which 
was installed at this location for primary site erosion and sediment control can be left in place as a 
permanent water quality device.) 

Also, as a note, during our field inspection, grass mowing operations were just performed at the site. It was 
observed that grass clipping were present at and near to the onsite parking lot inlets, specifically MH # 1 and MH # 
4. Efforts should be made by the owner, landscaper or any individual who cuts grass at the site to not allow grass 
clippings to migrate from grass mowing areas onto the parking lot or associated site curb and gutter. Grass clippings 
which could find their way into site yard and curb inlets could be very detrimental to the function of an underground 
storm chamber (manufactured BMP) unit. We also stress owner maintenance of the facility in strict conformance 
with manufacturer's recommendations and the maintenance plan on Sheet C-7 of the approved plan. 

Once this work is satisfactorily completed, contact our office appnwriately. We can then proceed with fmal 
release of the surety on the project. One reproducible and pne blue/black line set of the record drawings will be 
required once the above record drawing items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Mr. Jim Rudnicky, 
at 757-259-4026 if you have any further comments or questions. 

cc: Frank G. Mundy (VHB)- via fax 
Michael Galli (ECS, Ltd.)- via fax 
Steve Massie (Jack L. Massie Contractor)- via fax 

Scott J. Tho a , P.E. 
Civil Engin 
Environmental Division 

Jim Rudnicky - JCC Environmental Division Inspector 

G:\SWMProg\AsBuilts\SP 11899. yc024 
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Cl~ STABILIZATION ON THIS PLAN SHALL MEAN THE 

3 ~~()M A PROPERLY PREPARED SEEDBED CONTAINING THE <:::ct""''o;;.._-;..: 

' 2.). IRRIGATION SHALL BE REQUIRED AS NECESSARY TO ENSURE 

THE USE OF EROSION CONTROL BLANKETs ' 
SHALL BE IN ACCORDANCE WITH STD. & s~~~ MAITINGS TO NO 

"'""'''' .• "'" .. ,MANUFACTURERS INSTRUCTIONS. NO SL6P~s3~ MULCfiiG STD··. · 
INLET PROTECTION (SID & S '"' . ·. . .··... . . HALL 8" CRl~TED · 

FOLLOWING CONSTRUCTION 0. F TH PEC., 3.07 AND 'j 08) . . . . ....... 
E SAME. . SHALL BE PROVIDED FOR ALL STORM 

16. TEMPORARY LINERS SUCH AS DRAIN AND CULVERT II<E::Ts 
CONCRETE UNER IS INSTALLED. POLYETHYLENE SHEETS, SHA 

17 DA\tr-r'\. ,...,, ..... _. ·--
, , LL BE PROVIDED FOR All PAVED DITCHES IINTII 

APR 18 2002 14:45 FR JACK L MASSIE 804 566 8566 TO 1010555175725940 P.02/02 

!'Apr.!S. 2002 2:03PM No.5297 P. l/1 
AP!t-HH!UU2 'l'HU lOlb~ AH INFILTRATOR TECH SERVICE FAX NO. 9 fl. 01101 

Apt1118. 2002 

Chris Jones 
Hughel S\Jf)Piy 

~~~ifllC.Jit 
MS INO 

l!lhllrtuJmtnM/ OttMt. Wufn<1NI S~t/MIIu 

7830 George washfngton Highway 
Yorktown. VI\ ~6?2 

I, , , ' ,. • •• •• ,, .to•~ I • ,., 

RE!: Smith Memoria Bopfist Chur~h. Wiliom,sbi.II'D. VA 

ChriS, 

Per our convemon Aprill8. 20021 have oddrened the followfng topleJ, 

TM pk:n dcted 10/13./99, ir'ldiccte ihot the sub-base matefJOI Js to be eompacted to o 
minimum 95" modified prOcla density. lnfillrotc:"Jr System's minimum r&qliMment:s Fot the ~~boo · 
bose hove been changed to o 95~ standard proctor det15Jty c:ompocnon or hCrling d · 
geot~ieal engineer aseertoin the Stm-bclte is sVitable, · 

The system fs C~.menttv designed to be fnl&tted ~fh a m~nlfold. In 1he pod the chcmber beds 
hove bean inlefted i11 the •tone above ttte ~r:nbors. TyplcloUy, tl'\0 SOilc:l pipe orlfers the bed 
ond Is coupled to a perfora1ed pipe. Thl5 pfpe Is extended ouf over the d'lamben 1o olow the 
stormwater to drain into the surrounding stone and then down to the c:hambers. Pleose note, 
when thi5 is done the perforated pipe cannot be in conract with 1he chQmben. 

The system \VOS ev11ontly d8gned 'Nitl'\ 8 inches cf stone obove the chombliii"J. lnfMroJot 
System'! minimum Jpecifications en let' Inches of rtone obove the chomb~rt. ~clcftional 
stone obov• this 6 inch minimum il oecepfgbfe. 

lnfltrator S}1fem Inc:. doas not approve plaru, stzinQ. or system designs. Tt'le designing engine., M: 
tespotl.$1'ble fer all design decisions. The d~g engineer must be ~ontoded tor any desrgn 
changes. 

. · .. ·, .:· ·· .. ·:T" . 
,\fter reviewing this h!Jtth~l' please coli rne with ony q~:~e~tions 9f' concerns of 100.221 .. 443,, 

Very 1ruJY youts, 

~~L 
l(enSc:mok 
Technical ConsuJtant 

cc:: Rob Ct!opman. Jnfittrator Systems Inc. 

** TOTAL PAGE.02 ** SECTION D-1 
~ 
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Vanasse Hangen Brustlin, lnc. TRANSMITTAL 

TransJX>rtation 
Land Development 

Environmental Services 

477 McLaws Circle, Suite I 
Williamsburg, VA 23185-6316 
757 220 0500 
FAX 757 220 8544 

To: Scott J. Thomas, PE 

c/o James City County 

101 Mounts Bay Road, P.O. Box 8784 

Williamsburg, Va. 23187-8784 

Date: Sept. 16, 2002 

Re: 

VHB 

Project No.: 

Stormwater As-Built Survey 

31249.00 

We are sending you: [8J Attached D Under Separate cover via Regular Mail the following items: 

D Shop drawings D Prints D Plans D Diskettes D Specifications D Copy of Letter D Change Order 
D Other --------------------------------------------------------------------------------------

Copies Date No. Description 
1 6/10/02 Completed As-built Forms 

5 6/10/01 SWM Record Drawing 

These are transmitted as checked below: 

[8J For approval D Approved as submitted D Resubmit 

D For your use D Approved as noted D Submit 

D As requested D Return for corrections D Return 

[8J For review and comment D For bids due 

D Returned prints on loan to VHB 

REMARKS: Please call should you have any questions. 

Copy to: Joseph Bacha, BETCO Construction 

Bob Bean, Jack Massie Contractor 
--------------------------------------

By: Frank G. Mundy, II, L.S. 

Survey Manager 

------

------

------

Copies for approval 

Copies for distribution 

Corrected prints 
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Scott Thomas 

From: Scott Thomas 
Sent: 
To: 

Friday, September 20, 2002 5:02 PM 
Jim Rudnicky 

Cc: Pat Menichino; Darryl Cook 
Subject: Smith Memorial & Colonial Golf Course Projects 

Jim 

I will respond to you on both these projects, the easy one first. 

Smith Memorial (SP-118-99; County BMP ID Code: YC 024) 
I previously received a construction certification received for the project, which is ok. I just got the as-builts in a week after 
your email. I will need to review the asbuilts and perform a final inspection, probably next week as I need to ~et out and do 
several others. Depending on the results of review of the asbuilts and the field inspection, I may or may not need to issue 
a letter to the Owner. If both are ok, then we can release/reduce bond. As this is an underground manufactured BMP 
(stormchambers), obviously the field inspection mainly focus on the inflows and outflows to the chambers and stabilization 
of the drainage area. I will rely heavily upon the asbuilts and certification information. This was strongly stressed during 
the precon and construction stages to both the owner and Massie and his certifying engineers, VHB and ECS. 

Colonial Golf Course (SP-112-92; County BMP ID Codes: DC 005, Large Lake 2 and DC 006 Smaller Lake) 
This thing had quite a history to it but I think I got it sorted out by reviewing the files and talking to Gerry. The original plan 
SP-112-92 called for 3 ponds on the site. The central bigger lake was actually two interconnected ponds (Lake 1 and Lake 
2) and the third was a smaller lake in the southwest corner (Holes 3 & 5). 

The original plans and Environmental (Code Compliance) comments required asbuilts only for the onsite ponds. Note# 21 
on Sheet 10 states the following: "Asbuilt drawings shall be provided for all detention basins upon completion." Plan 
review comment# 2 for the project also says the same thing. Therefore, asbuilts are required for the project but not 
construction certification. 

However, as I interpret it, Lake 1/2 did not get constructed per the approved plan. Darryl issued a letter in March 1994 
stating that asbuilts were required due to visual inspections which showed the lakes were not constructed per the 
approved plan. He also relayed 7 comments about the revised design and construction of the dam which seriously 
concerned him. Computations were forwarded back and forth until finally a letter dated April 15th 1994 by PE Randall 
Strawbridge was forwarded to our office. To me it does not look like this package was an asbuilt but served as a formal 
"design" revision to the dam. This is supported by language in that package that states that "the dam was not quite 
completed when we inspected it on 4/19/94; there was additional work required for the dam to conform to the revised 
plans." 

I can find anything that resembles asbuilts in the files after that April 1994 date. Therefore, asbuilts are required but 
none were ever received or reviewed by this office. We would need asbuilts for Lake 2 and Lake 3. 

DC 005 Lake 2 Large Pond between Holes 13/18 
DC 006 Lake 3 Smaller Pond SW Corner of the site, Holes 3/5 

Hopefully this answers your questions for both projects. 

Scott 

-----Original Message-----
From: Jim Rudnicky 
Sent: Tuesday, September 10, 2002 7:42 AM 
To: Scott Thomas 
Cc: Pat Menichino 
Subject: Projects Requesting Close Outs 

Hi Scott, 

Because you have been so busy lately, I thought I would put into writing recent requests I received from groups that 
want to close out their projects. 

1 
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Scott Thomas 

To: Jim Rudnicky 
Subject: RE: Projects Requesting Close Outs 

-----Original Message-----
From: Jim Rudnicky 
Sent: Tuesday, September 10, 2002 7:42AM 
To: Scott Thomas 
Cc: Pat Menichino 
Subject: Projects Requesting Close Outs 

Hi Scott, 

Because you have been so busy lately, I thought I would put into writing recent requests I received from groups that 
want to close out their projects. 

Colonial golf course wants to close out that project. I was originally contacted by Francis Fenderson, but now a Ms. 
Trudy Sears from the golf course has been in contact with me. She wants me to give her updates and let her know 
what they need to do to finalize the project and release their money which is held in a CD. 

Smith Memorial Baptist church wants to close out their parking lot expansion/new building project. If you have not 
received their as-builts yet, they will be sending them to you soon. 

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

Jim Rudnicky 
Environmental Inspector 
James City County 
757-259-4026 (Office) 
757-259-4032 (Fax) 
jrudnicky@james-city.va.us 
*********************************************************************** 

« File: Jim Rudnicky.vcf » 

1 
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Colonial golf course wants to close out that project. I was originally contacted by Francis Fenderson, but now a Ms. 
Trudy Sears from the golf course has been in contact with me. She wants me to give her updates and let her know 
what they need to do to finalize the project and release their money which is held in a CD. 

Smith Memorial Baptist church wants to close out their parking lot expansion/new build in!~ project. If you have not 
received their as-builts yet, they will be sending them to you soon. 

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

Jim Rudnicky 
Environmental Inspector 
James City County 
757-259-4026 (Office) 
757-259-4032 (Fax) 
jrudnicky@james-city. va. us 
*********************************************************************** 

« File: Jim Rudnicky.vcf » 

2 
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RECORD OF PHONE CONVERSATION 

Call To: Rick Cook- 810-5524 Date: 4/4/02 

Call By: Bob Lane 

Re: Smith Memorial Baptist Church Family Life Center 

Rick ( J Massie), had requested permission to begin construction of the infiltration 
structure. I called him and told him he would need to provide temporary plugs at the 
inlets to the infiltration piping until all drainage was stabilized, as it was particularly 
important that no silt get into the chambers. He was agreeable. 

I suggested he request a pre construction meeting and contact the Infiltrator manufacturer 
as required by the approved plans. 

Cc PatM 
Scott T 
File- Smith Baptist Church 
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18 2002 09:42 FR JACK L MASSIE 
804 566 8566 TO 1010555175725940 P.02/02 

TO: 
COMPANY: 

·FROM: 

DATE: 

SUBJECT: 

JOB NO.: 
ORIGINAL: 

MESSAGE: 

FROM • LANDMAAK DESiGN GROLP .. , . ' ., .... ~ 

FACSIMILE 

TO St;;O::I0!566 
_\ 

~6 "iAcl .. FACSIMILE NUMBER: 

jk..te L Mwetff~C.W TELEPHONE NUf-_iBER: 

~ ~ NUMBER OF PAGES: 
,_, .. ~'Ze 

.;w 1r.t M&~ ilaet)rr ~~ 
l~R>1''k 
0 WJU g' WILL NOT BE M~IL.ED. 

tfle(p-8:5{p(p 
5:"tele-iWq5 · 

_L: (inclu~ing cover) 

Po. oqa. "tflJ!"Pitt:NW ~~\1§1?..!4-j]~,J -ntrt ~~-t~,...,.,lrJc. hftAWA""" 11!$ 

· f.{I)Orf'111P PAA:~c:..T>D-.. DQ>$l!j., - 1eu f~->~r.~~;x:e:,: ""Qt!!::f . t¥1s. WD._,""o Al~"rt~ t:T;G-"ft! 

UtJI>fflU=UX!J.~G etcrsz, ~ ft.Y&1,6f'o~.u+~ ~'2 ~lola Wrtl:f 5f!iun..1 'P1lk -

l !§r~c:r" 'T"M 1;K ~~~,.,"~ l~ ~ fflWtDG" A flaCD )· f:(@=tl J !'Vft:l::!..m§(.8" 

ME' - \.f r:ru ~1-lcE"P . :fltt..:! '"{o<J ~f.,() ¥?9~Ec..!~ ~ 1'~1 Ulttt 

Mf?£P ~r: ~\-A 11rt. _.,. S1 ·'S1'o..l~ lJ.lOU42 cat A1-l=z4v+Tct' - I Wu!il:' 
. -rm 4So ~...,. '$J'@t!~ WOIHrl) I)! ~b!r • 

Pc..ffl'Oe un ~AJ s.. J42eu If '1Pt.J A-M" Her 'ttJ • · A-Grien-te-N; ~ n ,-r '1!(11 r 
@E."CM'• 

T~ 

E'~glheer.s ... f!Ginners: •· S!Jheyo~.s .. ~nd.scape1Areb.~ •. ~virol"!mentar C~t'.sultai}ts . 
~ Jronbound Road;. S~ JOO;· WIBiorn:iburg,. VA 23188 [151] 2SJ'-.197S ~ !7571 ~~ lmd!;~landm<ukdgwbJ:om 

** TOTI=L PAGE. 02 ** 
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** 20'38~d ~101 ** 
I=\PR~19-2002 16:11 FROM L~ARK !£SIGN GROUP TO 5668566 P.0l./B1 

1 j j- '-...J· ' ; ' I ( ., ) •. \ I I I ) 
- I .. ' ' I 1 •.• l ' '. ~ ' ~ h l 

FACSIMILE 
.. 

TO: Eol /?...,.; ··FACSIMILE NUMSER: 

COMPANY~ J""U! ·t{H,, QN7'1'2... TELEPHONE NU~BER.: 
·FROM: S}~"VF. :;e.;:n:a =. · 'NUMBER Of PACES: J_ ' (lnclu~lng cover) 

DATE: 

SUiliECT: 

t;l-11 ~oZ. 
~til!! MrkftwH.. 

JOB NO.:. 

ORI(iiNAL: 
l fffJD Z'l- ···.,· .. 
o WILL B"WJLL NOT a'E t.1.4.•l.ED: 

MESSAQE: 

r'e..t *-'A:. 7"~e rY~Jid ~~ ·,t?!'Yf 

= : 
·---~----~VL~G~}--~ __ ty_Y-_1~~~----------------------­

j- ,, ... 0!, 

\ 

.. .. . . .. 
' . 

(, . 
' . ' . ' .. 

•. 

. ' .. 
••· • 1 r• •·• .. -1"• I • ' 

. . 

~ 11!11- Cl~ --~·~ .. :;~:~ ~. ~,....,.,._~ -':1'!·~- .. """' .. ...,.011: .. """t"J ~~· .. "1""' ........,....,.·,...~.~~.. .. • .C?'11·~ """"-'~""" ~ 
4129~lloili.S.KIO,~YA231M f757J25s-m5 ~l7571.i&OIH.t ~ . 

TOT~L P.01 
?~~ ~~ ~~~ PQr.F..~1 

a0/c0'd 0PS~cL£L1£~~0101 01 99~8 99£ r0s 3ISS~W l ~~f ~~ 1£:91 200c 61 ~d~ 
YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 170



LANDMARK 
Bli~~GN GROU!r 

TRANSMITTAL 

To: Scott Thomas 

Company: JCC Environmental Division 

From: Shawn Gordon 

Date: April 27, 2000 

Subject Smith Memorial Baptist Church Family Life Center 

LMDG Job No.: 1990072-000.0 I 

Attached please find: 
rgj Prints 
D Plans 
D Specifications 
D Drawings 
D Report 
D Letter 
D 

Copies Date 

I 4j27j00 

Notes: 
Scott, 

Drawing_ No. 
-

Transmitted as checked below: 
rgj For your use 
D As requested 
D For review and comment 
D For approval 
D Approved 
D 

Description 
Letter from Infiltrator Systems Inc. 

Please find attached the review letter for the infiltration basin design. 

Should you have any questions or require additional information please call. 

Copies 
I. File: 1990072-000.0 I 

2. -----------------------------
3. -----------------------------
4. -----------------------------
5. -----------------------------

Enclosures 
rgJ 
D 
D 
D 
D 

LandMark Design Group, Inc. 

By: AL a. JJJ_ 
Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 

40291ronbound Road, Suite I 00, Williamsburg, VA 23188 (757)253-2975 FAX: (757)229-Q049 lmdg@landmarkdgwb.com 
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APR 18 2002 14:45 FR JACK L MASSIE 804 566 8566 TO 1010555175725940 P.01/02 

JACK L. MASSIE 
CONTRACTOR, INC. 

3 900 Cokes Lane 
Williamsburg. Va. 23188-7010 

Road and Site Construction since 194 7 
Stone and Topsoil Sales 

FACSIMILE TRANSMITTAL COVER SHEET 

DATE: ~/ /~/&'v TO: Te!. .J ri, 

AITN: §; (, ?119/Vk FROM: &' &;&..J 
PHONE: PHONE: (7~1j566-8643 

FAX: 1-: 7S:1 ..... ;..sr _qp:J ,_. FAX: (757) 566-8566 

COMMENTS; ls-;1'7,· tf-.. }?1 e k!. " "''' ;? (.....· ;J,. t!. G.: 1 T CIt ld. tee .L 
7 

Number of pages including transmittal cover sheet ;)---

Ifthere are any problems receiving this·transmission, please telephone Ja:ck L. Massie 
Contractor, Inc. at (757) 566-8643. ' 
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, ~ APR 18 2002 14:45 FR JACK L MASSIE 804 566 8566 TO 1010555175725340 P.02/02 

"'Apr.JS. 2002 2:03PM No.5297 p, 1/1 
APH-18-2U02 'I~U 10:b2 AH INFILTRATOR TEOH SERVlOE FAX HO. 9 r. 01/02 

April 18. 2002 

Chris Jones 
Hughe.l: Supply 
7830 George washington Highway 
Yorktown, VI\ 23672 

RE: Smith Memorial Bapfist Church. WfliOm~ti~: 'vA 

Cl'll1s, 

Per our convet$ion April 18,.20021 have oddre.ssed the folloWing topieJ. 

TM plclns dated 10/13./99, indicate thot the sub-base mmeflol ir to be compacted to a 
minimum 95!1' modified JYoclor det\Jity. lnfillrator Svst•m1.!1 minimum requirAments for the ~"tbo. · 
base helve been changed to a 95" standard proctor density compacllon or havi"g a · 
geotec:hnical engineer oseertoin the $1Jb-bQse i• e;uitable, · 

the system Is currentl1 designed to be: lnletted ~lth a manJtold. In 1he pod the chcmber beds 
hove been inletted i, the •fclne e~bove the cJ\Qr:nba'"'- Typlc:cdy, tt'lG SOI!d pipa antOI'$ the bed 
ond Is coupled to a perforated piDe. Thl5 pfpe Is exrended out over the chambers to allow the 
stormwater to drain into the surrounding stone and them down to 1he chamber$. Pleose note, 
when this is done the perforated pipe oannot be in contact with 1he chQmbers. 

The system wos currontly designed 'Nitl'\8 inches cf done above the chombers. lnfilfrotor 
svstem's minimum specifications are for 6lnches of stone c:rbove the cho,.,.,b•rs. :Additional 
stone obo~ this 6 inCh minimum il occ;;vpfc:~ble. 

Infiltrator System lne. does not approve plans. sizing, or system designs. The designing engineer 11: 
responsible for all design decisioJ"lS. The designing engineer must be c;:on todad tor ony design 
changes. 

' ' '•' ' I '~0 " • 

After reviewing ttus letter please cell rne with any questions 9" c:oncems crt IOO.U1.44:u. 

Very 1rury vours. 

~~~ 
~en$onok 
Technical Consultant 

c::c;: Rob Cl'lapman. lrlfiltraror Systems Inc. 

** TOTAL PAGE.02 ** 
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JAlVIES CITY COUNTY- ENVIRONlVIENTAL DIVISION 
Office Phone: 757-253-6670 Fax Number: 757-259-4032 

DATE SENT: _d_F.___,/'----~-~-'-1<-~_() __ 

Name: S:t/,t!M/IV' GDi<PON 
Firm or Company: L.4/'II'DI'I"2ttli(J<.. 
Facsimile Number: Z21-t>09'/ 
Number of pages including this transmittal:._-+---------------------
From: .S~orr /. 7jloMJif/S 

James City County 
P 0 Box 8784 

Williamsburg VA 23187-8784 

Comments: 

5'E£ ''il 1 
tW PA6ES I~ ZO .i z.z.{1~7"AI.tll1ltJJV i IND'E~AINA) 

I '/9/ /NBL77tA71JI( S'/bFdlS Z?c$16lt/tl?t9Nt/AL 

If you do not receive all pages, call 757-253-6670 as soon as possible 

ScoTT ]. THoMAS, P.E. 
CML ENGINEER 

ENVIRONMENTAL DIVISION 

101 MoUNTS BAY RoAD, P.O. Box 8784 
WILLIAMSBURG, \lRGINIA 23187-8784 

(757) 253-6639 
FAX: (757) 259-4032 

E-MAIL: scottt@james-city.va.us 
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, 

JAl\tiES CITY COUNTY- ENVIRONl\tiENTAL DIVISION 
Office Phone: 757-253-6670 Fax Number: 757-259-4032 

DATE SENT: -"--=!Ji}~71--={)'--"'~+-0-'-~-p __ _ 

James City County 
P 0 Box 8784 

Williamsburg VA 23187-8784 

ScoTT ]. THoMAS, P.E. 
CIVIL ENGINEER 

ENYIRONMENT.-11. DMSION 

101 MouNTs BAY RoAD, P.O. Box 8784 
WiLLIAMSBURG, VlRG!NlA 23187-8784 

(757) 253-6639 
fAX: (757) 259-4032 

E-MAIL: scottt@james-city.va.us 
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LANDMARK 
DulmGN GROllJI 

TRANSMITTAL 

To: Scott Thomas 

Company: James City County Environmental Division 

From: Shawn Gordon 

Date: April 14, 2000 

Subject Smith Memorial Baptist Church Family Life Center 

LMDG Job No.: 1990072-000.0 I 

Attached please find: 
D Prints 
0 Plans 
D Specifications 
0 Drawings 
1Z1 Report 
0 Letter 
1Z1 Manual 

c OpleS D t ae 
I 

I 8/5/99 

Notes: 

D raw1ng N 0. D 

SP-1/B-P? 

Transmitted as checked below: 
1Z1 For your use 
1Z1 As requested 
0 For review and comment 
0 For approval 
0 Approved 
D 

escnpt1on 
The High Capacity H-20 Infiltrator Chamber 
System for Stormwater Management Design 
Manual 

Geotechnical Engineering Study 

Please call should you have any questions or require additional information. 

Copies 
I. File: 1990072-000.0 I 

2. -----------------------------
3. -----------------------------
4. -----------------------------
5. -----------------------------

Enclosures 
D 
D 
D 
D 
D 

LandMark Design Group, Inc. 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 Ironbound Road, Suite I 00, Williamsburg, VA 23188 (757)253-2975 FAX: (757)229.0049 lmdg@Jandmarkdgwb.com 
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Atlantic Geotechnical Services, Inc. 
10971 Richardson Road, Ashland, VA 23005 
PH: 80+550-2203 FX: 80+550-2204 

. : ,·. 

FAX TRANSMISSION 

DATE: 

TO: 

ATTENTION: 

l ,._ lQ't'-6~ '(;)et;?y ~ 
~L~u Groa:.c:bu 

F/\X NO.: 

FROM: PJeqr WAee.t' .G 
REFERENCE; './roi:ru 01Eft1~~ ?J4f'L~~ 

t=imiL.u L,~a:,~~ 

NO. OF PAGES TRANSMITIED (induding this page): +') 

COMMENTS: 

Copies: FAX#: -------
FAX#: -------
FAX#: ------
FAX#: 

-----~ 
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.----~ "'\ 

.~:f·r~~~~ (: ""....: ATI.ANTIC GEOTECHNICAL SERVICES, INC. 

~~~.(~~~A .~~. Geotechnical + Materials Testing + Environmental 
. '-' 
~ 

VIA FACSIMILE (757-229-0049) 

J?ROJEC:T MEMORANDUM 

TO: 

FROM: 

DATE: 

RE: 

Shawn Gordon 
Landmark Design Group 

Scot Harrell ~ 
Atlantic Geotechnical Services 

May 24, 2000 

Smith Memorial Baptist Church 
F~ily Life Center 
James City County, Virginia 

As requested, I have reviewed Comment #5 of the James 
City County Review regarding Stormwater Management/Drainage Plans 
for the above captioned site in light of our geotechnical report. 
Comment #5 addresses wet soil cond~tions encountered in one of 
the shallow, hand auger test borings drilled in the vicinity of 
the infiltration basin and the possible impact of shallow 
groundwater seepage on the future performance of the infiltration 
basin. 

The scope of work formulated for our geotechnical study 
of this site did not include the installation and long-term 

· monitoring of piezometers to evaluate groundwater conditions 
beneath this site. However, based on the limited information 
gathered from our field studies, the wet soil conditions noted at 
a depth of 4 feet in Boring B-6 are believed to be attributable 
to periodic discharge following rainfall events from the two 
drainage pipes (6-inch diameter PVC pipe and 12-inch diameter 
CMP) outfalling in the vicinity of Boring B-6. This conclusion 
is based on the observation that similar wet soil conditions or 
groundwater seepage were not found in the other two hand auger 
borings drilling in the vicinity of the infiltration basin 
(Borings B-4 and B-5), nor in the deeper drill rig borings 
completed within.the building footprint. Natural moisture 
contents measured in soil specimens collected from the building 
borin~s provide further evidence that static groundwater 
conditions lie below a depth of 10 feet at this site. 

·. 
10971 Richardson Road, Ashland, Vuginia 2'3005 • 804-550-2203 • FAX 804-SSQ-2204 
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---- James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Subsurface - Detention and Infiltration Facilities 
s/J-1/J'-ff 

County BMP ID Code (if known): '/( 0 Zl/ 

Name of Facility: Sr~~u/6 ide""()~;,/~ h/ (,/w~BMP No.: --'-/_4'--f-"--/- Date: /IJ /rd'Z-
Location: ~Otnz~~~~---=z.~~F~C~I?.,{,~V--=~~~"5~~~----' __ 
NameofOwner: ihu& 11/tm~ri~/~L{'fvvch 
Nameoflnspector: ~qK'?7/J. ~ 
Type of Facility: WP&LtQv./110 PF Ch ~1¥'J~t'r" t/..;, h 
Weather Conditions: ,h/J,~ b,y,., H ~ Type~inal Inspection 0 County BMP Inspection Program 

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

0 Owners Inspection 

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

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

Facility Item O.K. Routine Urgent Comments 

Accessibility: J./W U,..,,t', 5'~~· ~"II? lf/gw ~(1~/~r?J j 14/u/ "/ / ~LCJ&. 
Roads v "rwo ~'"~ * ~A?~ 
Parking Areas \/' flrh? ?1/W[;Y /,t~.-v£0 

, 
Gates f.! II 
Locks #'It 

Safety Fencing ,VI/ 
Access Points: 5 0/JJt>r-/ Wt-tA .. ~ r;.,J /o/' /'iWfh'/tHT ~,r;T/IL- O;uo/t. ~tw(J/1~? 

Trap Doors V' LL/5"' od 70,; (,p~~o 
Manhole Covers ,./ft CJ.K. 
Grates IJI# 

Steps • 

,',. > ,,', 
' '!, 

Pretreatment Devices: ~nlet ~ump 0 Forebay 0 Other !w"er #z.. /'/Pe s_jefth J 9''/eejf) 
Sediment v' / f'vm~ 2'-1- lee£J,· ~/#'~a, 

·Trash & Debris ~ clel, -fr,,}J froM Jlfterl. 

Structure v 
Other 

l~ -~-ef ~-& ' tfl'uf rJ'!.· f 01 10'' N v 
'-.flJ, ~o.,J 

1T,o'f~v ~,~ 
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~~r· ___ F_ac_il_icy_I_te_m ____ ~_o_.K __ ~ ____ R_o_ut_in_e ____ ~---U~rg~e-nt __ ~ ________________ c_om_m __ en_u ______________ ~··. 7 Primary Storage/ Infiltration Area Structure (Pipe, Stone, etc): 5 lf/v /fC:CtVJ d~felt!VcO tf}t;JI!/#6 (;oM/!>/ 

Trash & Debris V' 
Sediment v 
Ponding I Drawdown v 
Cracks J' 
Joints V' 
Seams V' 

/ 

Coating v 
Aesthetics 

Other 

Inlet Structure # 1 (Describe Location): 

Condition of Structure v 
Erosion v 
Trash and Debris \/"' 
Sediment v 
Aesthetics v / / 
Other 

Inlet Structure # 2 (Describe Location): If/ /1 
Condition of Structure 

Erosion 

Trash and Debris 

Sediment 

Aesthetics 

Other 

Inlet Structure # 3 (Describe Location): 
I 

Condition of Structure 

Erosion 

Trash and Debris 

Sediment 

Aesthetics 

Other 

Outlet- Principal Overflow or Bypass Structure (Describe Location): 

Condition of Structure 

Erosion 
/ 

Trash and Debris ../, 

Sediment Jt'f /fju-1(. I ~ 
Other 
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~··•'IQ_."~u• I '-'·.1"'-· I .n..uuune I urgem I \...OmmenlS 

. · _ _:.. 'l!f;.,• Typo C.nd;tion" 

. osquito Breeding / 

I Animals, Rodents tl 
Graffiti ~ 
Other 7 

" Perimeter (Contributing Drainage Area) Conditions: {14vrc.h~~ 6vtl/r~f?(z) ;' /11:Pnx ./Ire?;-
v' l. v 

Stabilization Goot? htc 5r?'9-131llZ#7ifl,-l 
Vegetation Condition ./ 
Trash and Debris / 
Aesthetics 

Other 

Remarks: 

!YJ /{ f 4 Z- ( l;vrY/;?tvL/vye) 
, fllc~o$ C...C4Vf>t? cF 3-e./;'"'e~f-1 I 

1 

/e~ . 
. /,ril7h ?c...r-.een /)-eee/? c/e Zrl?e/ 
#I c 1~ 71~ /v ~ ';, -L /e ~ r;) (:() VV\ ~A I/, ";r } 11 ~ 1;, @ 

~ v!-1- a ;I tfl !- -' '' ,?v (., 

" ()OA/,-,e.r -'l-1'"~ 4 ~.f ~..., ~ ..-e__ + "'o/ /;/. ...... cv/ 
/' fJ/? ~ c/pf?!;} 7 r..,., to /)1+-l; ;r /a r I? I ~" 

0"'•11 Env;,.,m .. tal o;v;,;on In2 1-
s;•"''""' __A_,% j _..,.. / tl.t= dr~ Date: 

Gv,) /4.., N'J~I'Y' E)V,/(:41/,. 
I 

Title: 
./ 

SWMProg\BMP\CoinspProg\SubDetlnfil. wpd 
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Date Record Created: 
Print Form 

Created By: 

YC PRINTED ON: WATERSHED 

BMPIDNO 

PLAN NO 

024 

SP-118-99 

(24-3)(1-36) 

Saturday, March 13, 2010 

2:47:10 PM 
TAX PARCEL 

PIN NO 2430100036 

CONSTRUCTION DATE 4/29/2002 

PROJECT NAME Smith Memorial Baptist Church 

FACILITY LOCATION 6515 Richmond Road 

CITY-STATE Williamsburg, Va. 23188 

CURRENT OWNER 

OWNER ADDRESS 

OWNER ADDRESS 2 

Smith Memorial Baptist Church 

6515 Richmond Road 

CITY-STATE-ZIP CODE Williamsburg, Va. 23188 

OWNER PHONE 

MAINT AGREEMENT Yes 

EMERG ACTION PLAN No 

Get Last BMP No Return to Menu 

MAINTENANCE PLAN 

SITE AREA acre 

LAND USE 

old BMPTYP 

JCC BMPCODE 

POINT VALUE 

SVC DRAIN AREA acres 

Yes CTRL STRUC DESC H20 lnfil Cha 

3.64 CTRL STRUC SIZE inches 16 

B1 Church 

Infiltration 

OTL T BARRL DESC 

OTL T BARRL SIZE inch 

Zl Manuf BMP systems 

10 

1.29 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

RECDRAWING 

PVC Drain 

6 

No 

119.6 

na 

0.88 

1.42 

Yes 

SERVICE AREA DESCRI New Building & Parking Areas 

IMPERVAREA acres 

RECVSTREAM 

EXT DET -WQ-CTRL 

WTR QUAL VOL acre-ft 

CHAN PROT CTRL 

CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL 

GEOTECH REPORT 

Additional Comments: 

0.90 CONSTR CERTIF Yes 

UT of Ware Creek 

Yes 

0.047 

No 

Yes 

Yes 

0 

LAST INSP DATE 10/4/2002 ;Inspected by: 

INTERNAL RATING 4 

MISC/COMMENTS 

Family Life Center. Hi-Cap Infiltrator 
Chamber System. 
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Of ________ ._~~--~~~----~~~~~~J 

PHONE NO. 

TELEPHONED 

CALLED TO SEE YOU WILL CALL AGAIN 

RUSH 
~======~----~~ 

RETURNED YOUR CALL 
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Infiltrator Systems, Inc. -Septic Systems and Stormwater Chambers- Literature Library Page of2 

The High Capacity Infiltrator® 
Chamber System for Shallow 
Stormwater Systems. 

High Capacity Infiltrator chambers 
are the ideal solution for stormwater 
systems and special management 
applications. 

High Capacity Infiltrator chambers 
from Infiltrator Systems Inc. are a 
practical and effective choice for 
stormwater management when 
you're faced with restrictive site 
conditions. 

The High Capacity Infiltrator 
chamber is ideal for: 

• Shallow site conditions due 
to high water tables, stone 
ledge, or hardpan. 

• Small stormwater disposal 
systems. 

• Residential and commercial 
downspout drainage. 

Each High Capacity Infiltrator 
chamber provides 16.3 cubic feet 
( 122 gallons) of stormwater storage 
exclusive of stone backfill and is 
equally effective for retention and 
detention applications. The runoff 
may recharge into the ground, or 
meter out to an outfall, depending on 
the particular design goals and site 
conditions. 

High Capacity Infiltrator chamber 
benefits: 

• Maximum storage at a volume 
of 16.3fP or 122 gallons of 
water per chamber exclusive 
of stone backfill. 

• Typical cross section with 
stone provides 24fP ( 179 
gallons) at a 35% stone void 
ratio. 

• The open chamber bottom 
and louvered sidewall provide 
enormous infiltrative surface 
area. 

• Structurally sound system 
constructed of Poly-Tuff™, a 
proprietary blend of polyolefin 
plastic, makes the chambers 
inert to chemicals typically 
found in stormwater runoff. 

• The strong and durable units 
have passed an H-20 loading 
of 32,000 pounds per axle, 
with a minimum of 18 inches 
compacted cover exclusive of 
finished grade or pavement. 

• The lightweight chambers can 
be hand carried and easily 
positioned in beds or 

High Capacity Infiltrator chambers trenches. 
are also ideal for small stormwater • Patented-chamber interlocks 

1 
n-' 

disposal needs such as downspout allow for the simple "-- ~Y 
drainage on residential sites. The \ r1 
system is easily installed and durable con~ection ~f unit~ to form .tO 1~ 1(. ~~~~ 
enough to be situated under a des1red conf1gurat1ons. '~'t 11 /.\ ~\" 
driveway or parking lot. Q_q)" 1A(:J tl '' 

For a free High Capacity Infiltrator Chamber Stormwater c,. ~ \;tV 
Design or Installation Manual, call 1-888-860-1391. ~\~tf 

~1\)t.. 

http://www .infiltratorsystems.com/ doc_ hcstorm.htm 111 5/99 
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Infiltrator Systems, Inc. - Septic Systems and Stormwater Chambers - Literature Library 

Click here to sign the 
Infiltrator guest 
register and receive 
additional technical, 
product, and 
company material. 

Click here to 
reference product, 
company, and 
technical support 
documentation. 
These files may be 
downloaded for your 
viewing 
convenience. 

Click here to access 
Infiltrator Systems' 
contact information 
page. Call 1-888· 
860-1391 to 
speak directly with a 
customer 
representative for 
information specific 
to your area. 

Overview I About lnfillrator 1 Engineer's Forum 1 Horn!'lowner's Forum I Regulator's Forum 
Installer's Forum 1101T1Rioyment I Industry News I Jradeshows/Conferences I Library 

Gu!'lg_Regis!E'l.r 1 Contact Info 

http://www .infiltratorsystems.com/doc _ hcstorm.htm 

Page of2 

1 5/99 
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Infiltrator Systems, Inc. - Septic Systems and Stormwater Chambers - Installers' Forum Page of2 

The Standard Infiltrator® chamber is the original product designed by Infiltrator 
Systems Inc. for septic leachfield applications. This unit is 34" wide, 75" long, 
and 12" tall. It's designed to fit into a three-foot wide trench as a direct 
replacement for stone and pipe and doesn't require any stone whatsoever. 
That means no stone for you to haul, no stone to shovel or level, and no stone 
mess to clean up. So, there's no yard damage or compaction on the site from 
heavy trucks. 

Standard Infiltrator chamber. 

With the Standard Infiltrator 
Chamber System, the whole 
leachfield system can be delivered in 
one pickup truck load. It can be 
installed by just two people, one on a 
backhoe and the other installing the 
plastic units. The chambers easily 
interlock end-to-end and can be 
assembled into trenches or beds. 
They're suitable for a variety of 
applications, including mound, 
serial-distributed, and pressure-
dosed systems. 

Each chamber has an open bottom and louvered sidewall. These features 
provide more than twice the infiltrative capacity of a conventional stone and 
pipe system. And, because they're constructed of PolyTuff(TM) plastic, a 
proprietary blend of polyolefin, the chambers are strong and are impervious to 
wastewater constituents. The Standard Infiltrator model has an AASHTO H-10 
load rating and can withstand 16,000 lb/axle, with the proper compacted 
cover. It's hollow interior allows each chamber to store up to 77 gallons of 
household effluent. 

Ls..::k of geotaxtdE on 
trend'! SNieuall 'nay 
ailfNl soil m1rus:.:,::-,n 

Stone and pipe trench cross section. 

Fnllre OOltC<M Qf <::hiltrW 
"" ·~~ hw unotu;,trlil'~led 

;;t)nw ~~'.!o;;hing. m!lltr~ion in!o $Oil. 
Infiltrator chamber cross section. 

Infiltrator Systems Inc., headquartered in Old Saybrook, Connecticut, is the 
world leader in chamber technology. Today there are more than 13 million 
Infiltrator chambers in operation in 50 states, Canada, and throughout the 
world, forming more than 240 million square feet of chamber systems. In 
addition to the Standard Infiltrator model, there are several other septic units 
manufactured by Infiltrator Systems Inc. Each is just as easy to install and 
handle as the Standard unit. 

Visit the Industry News section and learn about the latest advances in 

http://www .infiltratorsystems.com/installers.htm 1 5/99 
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The High Capacity H-20 Infiltrate( Chamber 
System for Stormwater Management. 

Design Manual 

PRODUCT INFORMATION 2 

DETERMINING THE 
SYSTEM'S FUNCTION 3 

PRODUCT SPECIFICATIONS 4 

DESIGN REQUIREMENTS 5 

SYSTEM SIZING 6 

MATERIALS WORKSHEET 7 

SYSTEM ILLUSTRATIONS 8 

WARRANTY 11 
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SYSTEMS INC 

This manual is intended to help the design professional plan a subsurface stormwater 
system using High Capacity Infiltrator chambers that meets all of Infiltrator Systems' standards 
and specifications. When more stringent requirements are imposed on the design process by 
local regulations, they must be followed and are the responsibility of the design professional. 

For design and technical assistance, calllnfiltiator Systems' engineering department at 
1-800-221-4436. All systems must be approved in writing by this department prior to installation. 

PRODUCT APPLICATiONS 

The High Capacity Infiltrator Chamber System is 
ideal for subsurface stormwater storage in detention· 
facilities and for exfiltration in retention systems. 
It's an excellent alternative to all other methods of 
stormwater attenuation including surface ponds. 
The High Capacity Infiltrator Chamber System can 
be used under pavement or vegetated surfaces, 
for commercial, industrial, recreational, and residen­
tial developments. 

STORAGE AND STRENGTH CAPABILITY 

High Capacity Infiltrator chambers are open-bottomed 
structures with louvered sidewalls that provide maxi­
mum infiltration into the surrounding stone and soil. 
Each chamber stores up to 122 gallons (16.3 cubic 

feet) of runoff. The chambers are molded from 
PolyTufF plastic, a proprietary blend of polyolefin, 
for maximum strength and resistance to chemicals 
typically found in stormwater runoff. The High 
Capacity Chamber System provides the needed 
storage and the greatest possible infiltrative 
int~rface of any stormwater system. Its low profile 
also makes it ideal for use in high water table areas. 

DESIGN CAPABILITY 

One of the greatest advantages of the High Capacity 
Infiltrator Chamber System is its design flexibility. 
The chambers may be configured into beds or 
trenches of various sizes and fit on nearly all sites. 

,---- Access port for 

Page2 

Chambers interlock 
to form beds of any 
size and shape. 

Low-profile system 
is ideal for all sites, 
including high 
water table areas. 

Sidewall louvers allow 
lateral infiltration into 
the surrounding stone 
and soil. 

system inspection 
and sediment 
cleanout. 

Open chamber bottom 
allows maximum infiltration 
for retention systems. 

The PolyTuff polyolefin 
construction is designed 
for strength and chemical 
resistance. 

Call Infiltrator Systems' storm water department at 1-800-221-4436 for free technical and product information. 
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The engineer must first determine the purpose of 
the system when designing a High Capacity Chamber 
System. This may be stormwater detention, retention, 
first flush storage, or some combination of these. 

It is important to consider the natural characteristics 
of the site and adjacent sites when determining the 
size and configuration of each chamber bed. Soils, 
topography, water table elevation, restrictive layers 
(i.e. ledge, hardpan), and surface drainage patterns 
are some of the factors that must be assessed in the 
preliminary stages of design work. 

All pertinent regulatory concerns must also be 
addressed throughout the antire design process and 
are the responsibility of the design engineer. 

For technical support, contact Infiltrator Systems 
Inc. at 1-800-221-4436. 

REGULATORY REQUiREMEi'lTS. 

Regulations often dictate the type of system to be 
used in a particular application. 

Detention - The purpose of a detention system is 
to store a calculated volume of stormwater in the 
chamber bed before releasing it to an outflow 
structure. Outflow is allowed at a predetermined rate 
based on regulatory mandates and the calculated 
peak runoff for both pre-development and post­
development conditions. Detention systems use 
controlled-flow outlets, usually in the form of 
multi-stage orifices or weirs, sized to allow specific 
flows at various vertical stages within the storage 
system. They are designed to drain completely 
within a specified period, usually less than 48 hours. 

J=le·rention - In a retention system, a calculated 
volume of stormwater is stored in the chamber bed. 
The primary drainage mechanism is infiltration into 
the soil and typically no principal outlet is used. This 
drainage method makes the soil's permeability and 
the depth to the water table especially important. It 
is also important to intercept sediment and organic 
materials suspended within the stormwater before 
they reach the chamber bed in this type of system. 
Depth to bedrock or other restrictive layers must be 
in accordance with local requirements. 

First Fiush Atl:enuat!on - A first flush attenuation 
system provides storage for the first 0.5 to 1.0 inches 
of rainfall over the contributing watershed. The first 
flush of stormwater runoff from paved areas and other 
impervious surfaces carries a large percentage of 
pollutants. It's better to store this runoff and subject it 
to the soil's filtration and renovation capabilities when 
the protection of groundwater is a primary concern. 

Flow exceeding the first flush must be directed 
towards a storage system such as the High Capacity 
Infiltrator Chamber System, stream, storm sewer, or 
other outlet where it can be disposed of according 
to proper engineering practice. The first flush design 
is similar to that of a retention facility but is usually of 
a much lower volume. Interception of solids through 
the use of water quality inlets is very important to the 
longevity of this type of system. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. Page3 
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PRODUCT :SPEClFJCATlONS 

SYSTEM COi\ilPONIENTS 

The High Capacity Infiltrator Chamber System is 
manufactured by Infiltrator Systems Inc., head­
quartered in Old Saybrook, Connecticut. The system 
is comprised of High Capacity Infiltrator chambers 
and closed end plates that seal the ends of each 
chamber row. These components are illustrated in 
Figures 1 and 2. The endplates are blow molded 
from high-density polyethylene and the chambers 
are injection molded from PolyTuff polyolefin with a 
minimum density of 0.90 grams per cubic centimeter 
(ASTM 01248, 01505). The following chart shows 
the nominal specifications of each chamber: 

l 

NOMINAL CHAMBER SPECIFICATIONS 

Size (W x L x H) 34" X 75" X 16" 

Storage 122 gal/16.3 fP 

Weight 381b 

FIGURE 1: HIGH CAPACITY INFILTRATOR CHAMBER 

Plan View 

Side View 

The top of the chamber is arched and the bottom is 
completely open. Both the top and sidewalls are 
corrugated for structural support. The sidewalls are 
louvered, allowing for infiltration into the surrounding 
stone and soil. Each unit has a nominal wall thick­
ness of at least 1/a inch and a bearing footprint of 
2.05 square feet. The minimum sidewall opening 
area is 0.42 square feet per linear foot, or 2.60 
square feet per unit. The sidewall openings measure 
0.20 inches high and have ribs above and below 
them. They overlap 11/4 inches at the joints with 
interlocking latches which allow the chamber rows 
to extend indefinitely for the best system design. 
Each chamber has a knockout port in the center of 
its top, capable of receiving a 4 inch diameter pipe 
through which the system can be inspected. 

Higjl Capacity Infiltrator chambers used in storm­
water management applications have an American 
Association of State Highway and Transportation 
Officials (AASHTO) H-20 load rating. The chambers 
can support 32,000 pounds per axle with 18 to 
96 inches of cover (excluding the pavement), 
properly compacted as specified in the Infiltrator 
installation requirements. 

FIGURE 2: HIGH CAPACITY INFILTRATOR CHAMBER 
CLOSED END PLATE 

~ 
~=-1.25" I 

NOTE: Holes may be cut in the 
end plate to accept pipes up 
to 12" in diameter. 

1-- 75" ---------

34"----t .... ~l 

Page4 Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 
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DESJGN REQUJREMEi"·!TS 

The following items must be included in each design 
to meet Infiltrator Systems' standards and specifica­
tions, to ensure proper installation, and to satisfy the 
product warranty conditions. 

D To conrli"m that the installation will be in 
accordance with Infiltrator Systems' current 
standards and specifications, a note indicating 
that the contractor must contact infiltrator 
Systems Inc. prior to installation must be placed 
in a prominent place on the plans. Notes and 
drawings are available from' Infiltrator Systems Inc. 
Construction must comply with Infiltrator Systems' 
current installation requiremE?nts. This applies to 
material specifications as well as construction / 
methods. The contractor must contact Infiltrator../ . 
Systems Inc. to ensure that he/she has the latest 
requirements before the installation begins and 
to schedule a pre-construction meeting. Allow 
5 business days advance notice for this meeting. 

1m It is the design engineer's responsibility to 
ensure that the base of the system is suitable for the 
desired application. 

B The chamber bed's base must be properly 
compacted to a minimum of gs% of the modified 
Proctor density (AASHTO T180) using hydraulic 
(flooding) and/or mechanical means. 

fll A minimum 3 inc_~ la:ter Qf.J12- 2 jnch~ashed, 
crushed stone must be specified on the bottom of 
the chamber bed. The stone layer must be leveled 
and compacted with a vibratory roller to provide a 
flat, smooth surface for placement of the High 
Capacity Infiltrator chambers. In retention systems, 
the crushed stone must be washed to prevent fines 
from clogging the soil surface. Crushed stone must 
also be placed around the perimeter of the chamber 
bed for additional infiltrative surface and proper 
structural support. This stone must be compacted 
with at least two passes of a vibratory plate com­
pactor in maximum one foot lifts. 

fl ~oil backfill must be comeacted to a minim.JJIIl.... 
oi 95% of the modified PrQQ~ or a~ding 
to local code, whichever is more restrictive. Refer to 
local codes for compaction requirements. Backfill 
must be placed and compacted in lifts of 12" or less. 

lnlilii;r!'iC•)it 
SYSTEMS INC 

ifl A note must be placed on the pian aierting V/. 
the contractor to dig one e::ttra foot beyond the 
planned footprint of the chamber bed. This allows 
wor!dng space tor setting the chambers and facil­
itates backfill compaction. 

[I The water collection and inlet system must be 
designed to intercept as much sediment and organic 
debris as possible. ~gh basin sumps, downward 
facing goo elbows on catch basinPfpeoutlets, settling 
tanks, sand filters, and other measures can be con­
sidered for this purpose. These can also be used in 
combination for the best results. The most common 
and easiest method is to use goo elbows in conjunc­
tion with adequate catch basin sumps. All water 
quality inlets should be inspected on a regular basis 
andJnaintained as necessary. It is recommended 
thai a maintenance and inspection schedule for 
the stormwater management system be included 
as part of the design. Call Infiltrator Systems' 
stoimwater department at 1-800-221-4436 for 
assistance In developing this schedule. 

D Erosion and sediment control measures 
must be integrated in the plan and must be 
designed to protect the site both during and after 
construction. These practices may have a direct 
impact on the water quality of the site. Erosion and 
sedimentation can be controlled by vegetation, 
temporary sediment barriers (silt fences, hay bales, 
fabric-wrapped catch basin grates), and strategic 
stormwater runoff management. 

Ill There must be an adequate pavement design 
in traffic bearing applications that complies with or 
exceeds local codes and regulations. Pavement 
thickness is not included in the required cover. 

Sill All plans must be submitted and reviewed by 
Infiltrator Systems Inc. prior to shipment of the 
chambers. Forward the plans to: Stormwater 
Department, Infiltrator Systems Inc., 4 Business 
Park Road, P.O. Box 768, Old Saybrook, CT 06475. 
A prompt response will follow. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. PageS 
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The following steps provide the calculations needed 
to size a system once its type (i.e. detention, retention, 
or first flush) is determined. The worksheet on page 7 
i.tem .. izes these calculations and costs. / .') 

0. P051?C .,t .;j:gt) c-F/Ac£ / 1 
-::: JleB.J(:,.r::. 

IJ Determine the amount of storage volume (V5 ) 

needed. The amount of storage needed for the 
anticipated flow must be determined based on local 
code requirements. It is commonly found using TR-55 
or the rational method. /. z 919( ,t l''t"'f>·"'. ., ,.. 
r1 lf,,,,tY· 
~ Determine the number of chambers (C) 
needed. To find the number of chambers needed 
for adequate storage, divide the storage volume 
(V 8 ) by 24 cubic feet per chamber. 

NOTE: The void volume of the stone (35%) plus the 
chamber volume (16.3 cubic feet) is approximately 
24 cubic feet. C"l/dhliJf!l S (1.1 Jl tlw'*') 

111&.5~F /7s-/tz-: 178 
PLdl!. 

(C)= <Vs) 
24 ft3 J'Z i-''5- tJ!.: . 

-· .~ 131t;.8 7 /(".// 
Zl/ 

EJ Determine the required bed size (S). To find 
the size of the bed, multiply the number of chambers 
needed (C) by 17.7 square feet. t'J6,37 ?- 1?. 7 

·;:: ~¥-z~ sr- ttl( 
NOTE: It is necessary to add one foot around the ~Dff 
perimeter of the bed, for working space. htwt'tli' 

If you need assistance determining the number of 
chambers per row or customizing the bed config­
uration to fit a specific site, call Infiltrator Systems' 
stormwater department at 1-800-221-4436. 

(S) =(C) X 17.7 tt• 

rJ Determine the quantity of stone (V5J needed. 
Each chamber, in accordance with Infiltrator Systems' 
requirements, requires 0.85 cubic yards of 11/2 to 2 
inch washed, crushed stone. 

NOTE: Extra stone is needed around the perimeter of 
the system, betvveen the chambers and the trench 
walls. This number wiil vary depending on the site. The 
following calculation includes a 10% overage of stone. 

(VsJ = (C) X 0.85 yd3 

0 Determine the volume of excavation (Ex) 
needed. Based on a minimum of 18 inches of cover, 
each chamber requires a minimum of 2.0 cubic yards 
of excavation. 

NOTE: The volume of excavation will vary depending 
on the depth of the cover. This factor does net 
include the required extra foot of excavation around 
the perimeter of the bed. 

(Ex) = (C) X 2.0 yd3 

[a Determine the area of filter fabric (F) needed. # 6 -r 
The ~of the_Q§.9 ;a,nd top of the stQ~ must be Bdmf"r''J 
sg_~ith a 4 ounce/sgu~r~~· llon-woven filter 
f.§lbfic (MJ.rafi 140N or eauivalent1 The area of the side-
walls must be calculated and a 2-foot overlap must be 
included where two pieces of filter fabric are placed 
side by side or end to end. 

NOTE: In areas where there are wide fluctuations in the 
water table, the bottom of the trench (at the soil/stone 
interface) should be lined as well. 

fl Determine the amount of geogrid (G) needed. 
All beds must have geogrid (lSI 14,000 or Tensar 
BX 11 00) placed over the system, 12" above the top 
of the chambers. The geogrid must extend 5 feet past 
the perimeter of the chamber footprint in all directions. 
If two pieces of geogrid are placed side by side or 
end to end, they must overlap a minimum of 2 feet. 

NOTE: Refer to manufacturer's installation instruc­
tions for specific information. 

EJ Determine the number of end plates (Ep) 
needed. Each row of chambers requires two 
end plates. 

(Ep) = 2 x (# of rows) 

CONTACT INFILTRATOR SYSTEMS INC. FOR 
FINAL DESIGN REVIEW AND APPROVAL. 
All designs must be reviewed and approved by 
Infiltrator Systems Inc. to ensure that compliance with 
current Infiltrator standards and specifications have 
been met. Failure to forward plans to Infiltrator Systems 
Inc. will void the product warranty. Forward all plans to: 
Stormwater Department, Infiltrator Systems Inc., 
4 Business Park Road, P. 0. Box 768, Old Saybrook, 
CT 06475. A prompt response will follow. 

Page6 Call Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 
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High Capacity Infiltrator H-20 Chamber System 

Project ________________ _ 

By ---------Date _____ _ 

Location _______________ _ 

Checked by ______ Date _____ _ 

SYSTEM REQUiREMENTS 

1. Required storage volum!=l (V5 ) = .............................................................................. IL.-__ _JI ft3 (V5 ) 

2. Number of chambers (C), needed: (~s~) = .......................................................... I I chambers (C) 

3. Required bed size (S): (C) x 17.7 ff = ...................................................................... I I ft2 (S) 

4. Quantity of stone <Vstl needed: (C) x 0.85 yd3 = .................... .1:: ............................... 1 I yd3 {V51 ) 

Quantity of stone in tons: <Vstl x 1.4 = . .... ... .. ... ....... ........ .... ... ............. .... . .. ... I I tons of stone (T st) 

5. Volume of excavation (Ex): (C) x 2.0 yd3 = ............................................................... I I yd3 (Ex) 

6. Area of filter fabric (F) required = .............................................................................. I I yd2 (F) 

7. Required geogrid (lSI 1 ~.ooo or Tensar BX11 00) (G) = ........................................... I I yd2 (G) 

8. Quantity of end plates needed (Ep): 2 x (#of rows)= ............................................. 1 I end plates (Ep) 

NOTE: Round up to the nearest whole number. 

SYSTEM COST 

Quantity Cost Total 

Chambers (C) X $ I chamber = $ 

Stone (T5t) tons X $ I ton = $ 

Excavation* (Ex) yd3 X $ I yd3 = $ 

Filter fabric (F) yd2 X $ I yd2 = $ 

Geogrid (G) yd2 X $ I yd2 = $ 

End plates (Ep) X $ I end plate = $ 

SUBTOTAL (does not include cost for installation): $ 
* Excavation includes backfill and compaction. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. Page 7 
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SYSTENl JLLUSTRATJOJ'~S 

PLAN VIEW OF HIGH CAPACITY H-20 INFILTRATOR CHAMBER SYSTEM 

Pavement 

~><*---- Geogrid (lSI 14,000 or Tensar BX11 00) 

Compacted fill 
4 oz. filter fabric 

Stone backfill 

f=::::::::::;:::::::j t===:::===.:::lor·t::::~::;::=:;:::::=f. Pipe headers may be used to detain the water 
15" - 72" diameter pipe when used with an overflow or to retain the water 

when used with a solid end plate 

TYPICAL CROSS SECTION HIGH CAPACITY H-20 INFILTRATOR CHAMBER SYSTEM 

Geogrid must 
extend 5' beyond 
the footprint 
of the chambers 

Compacted, well graded granular backfill (per Infiltrator 
Systems' requirements) which contains an even distribution 
of particle sizes with no more than 10% fines (particles 
passing the #200 sieve) ranging from silt through sand to 
gravel (min. of 95% of the modified Proctor density) 

Pavement 

' j 

18" min.-
96" max. 

!J -7' /-!-~.:__! ?:!.--­

High Capacity 
H-20 Infiltrator 
chamber (typ.) 

NOTE: Geogrid must overlap on itself at least 2' when using more than one roll. 

Page8 Call infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 
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TYPICAL CROSS SECTION OF THE PERFORATED PIPE DISTRIBUTION METHOD 

Geogrid {lSI 14,000 or Tensar BX11 00} 

Geogrid must 
extend 5' beyond 
the footprint 
of the chambers 

1 1/2"- 2" 
washed, 
crushed stone 

Size the pipe and orifices 
to handle the anticipated 
flow. Maintain 6" min. ---~~~~~~ 
from chamber sidewall 

Compacted, well graded granular backfill (per 
Infiltrator Systems' requirements) which contains 
an even distribution of particle sizes with no more 
than 10% fines (particles passing the #200 sieve) 
ranging from silt through sand to gravel (min. of 
95% of the modified Proctor density) 

Pavemen 

or excavation sidewall. ;W~$JJX~~~~~~~~~~ 

Compact the base to a ----.. 
minimum of 95% of the 
modified Proctor density 

In lieu of custom drilled pipe, stock pipe 
wrapped on the bottom half with filter 
material can be used. Fabric can be held 
in place with plastic wire ties at intervals 
not exceeding 4' in length. 

TYPICAL CROSS SECTION OF A CATCH BASIN SUMP TO A RETENTION SYSTEM 

Catch 
basin-

Geogrid (lSI 14,000 
or Tensar BX11 00) 

Pavement 

18" min.-
96" max. 

Call Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 

High Capacity 
H-20 Infiltrator 
chamber (typ.) 
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MEDIAN STRIP DESIGN 
Curb 

Pavement 

High Capacity H-20 
Infiltrator chamber (typ.) 

INSPECTION PORT DETAIL 

Page 10 

///////%/// . 

Floo box frame and lid 
24' ~ r square Neen 

w/s.s. 
ah R-7506 or equal 
cap screw lid closure 

1o"r6' r 12" 
--Pav ement . ////////// 

I 1r ...:.. /r-lf ·.:.:---~lass "C" con 

Cleano~t with/ f=::/4" PVC riser 

crete 

"min.-18 
96 "max. screw-In cap ~ / Cou piing ring 

abric Geogrid/ / / 4 oz. filter f 

~ ~ !"'!X tm(:} 

High Capacity--
H-20 Infiltrator 

;-~ ~ ; 1=1= ;~ ; ~ 
chamber t:::t:: 

"" ~...,. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 197
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SYSTEMS INC 

a. The structural integrity of the High Capacity H-20 System (as defined below), when installed in accordance with Infiltrator's 
written specifications at the time of installation, is warranted to the original purchasing contractor or subcontractor (the 
"Purchaser") against defective materials and workmanship for one ( 1) year from the date of purchase. Should a defect 
appear in the warranty period, the Purchaser must inform Infiltrator Systems Inc. ("Infiltrator") of the defect in writing within 
ten (1 0) days of the discovery of the defect. Infiltrator agrees to supply replacement components for those parts of the 
System found by Infiltrator to be defective. The supply of replacement components is the sole remedy of the Purchaser for 
breaches of this warranty. THIS WARRANTY IS EXCLUSIVE. THERE ARE NO OTHER WARRANTIES WITH RESPECT TO 
THE SYSTEM, INCLUDING NO WARRANTIES OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE. 

b. This Limited Warranty applies solely to the System, which is defined as the H-20 units and endplates manufactured by 
Infiltrator and sold to the Purchaser. This Limited Warranty only applies to such units and endplates when installed in a single 
layer. UNDER NO CIRCUMSTANCES, SHALL THE UNITS AND ENDPLATES BE INSTALLED IN A MULTI-LAYER CON­
FIGURATION. 

c. If the System is not installed in strict accordance with a design approved by Infiltrator, including any modifications required 
by Infiltrator, Infiltrator shall have no liability or responsibility to the Purchaser, including no liability or responsibility under 
this Limited Warranty. 

d. Prior to installation of the System, Purchaser shall require the installing contractor to attend a conference with Infiltrator to 
discuss installation requirements. lfthe installing contractor fails to attend this conference, Infiltrator shall have no liability 
or responsibility to the Purchaser, including no liability or responsibility under this Limited Warranty. 

e. Infiltrator may elect to have a representative onsite during all or parrot the installation of the System. The Purchaser agrees 
to permit the Infiltrator representative to be onsite for the installation and to cooperate with the Infiltrator representative in all 
reasonable respects. If the Purchaser breaches this subsection (e), then this Limited Warranty shall be void. 

If the representative is onsite, the representative shall be there solely for purposes designated by Infiltrator. THE REPRE­
SENTATIVE SHALL NOT ASSUME ANY OBLIGATIONS OF ANY CONTRACTOR OR SUBCONTRACTOR. SPECIFI­
CALLY, AND WITHOUT LIMITATION, ALL SUPERVISORY DUTIES ARE THE SOLE RESPONSIBILITY OF THE PUR­
CHASER; AND THE PURCHASER SHALL BE SOLELY RESPONSIBLE FOR INSTALLATION OF THE SYSTEM IN 
ACCORDANCE WITH THE APPROVED DESIGN AND INFILTRATOR'S WRITIEN SPECIFICATIONS AT THE TIME OF 
INSTALLATION AND IN ACCORDANCE WITH ALL APPLICABLE LAWS, CODES, RULES, AND REGULATIONS. 

The providing of a representative onsite shall have no effect on the terms and conditions of this Limited Warranty or on the 
relative rights and responsibilities of Infiltrator and Purchaser under this Limited Warranty, nor shall the presence of the rep­
resentative at the site increase Infiltrator's liability under this Limited Warranty. 

f. Under no circumstances shall Infiltrator be liable to the Purchaser or to any third party for claims arising from the design of 
the System, shipment of the components of the System, or installation of the System. 

g. THE WARRANTY DOES NOT EXTEND TO INCIDENTAL, CONSEQUENTIAL, SPECIAL, OR INDIRECT DAMAGES; 
PENALTIES OR LIQUIDATED DAMAGES, INCLUDING LOSS OF PRODUCTION AND PROFITS; LABOR AND MATERI­
ALS; OVERHEAD COSTS; OR OTHER LOSS OR EXPENSE INCURRED BY THE PURCHASER IN REMOVAL OR 
INSTALLATION OF THE SYSTEM. SPECIFICALLY EXCLUDED FROM WARRANTY COVERAGE ARE DAMAGE ARIS­
ING FROM ORDINARY WEAR AND TEAR; ALTERATION, ACCIDENT, MISUSE, ABUSE, OR NEGLECT; THE SYSTEM 
BEING SUBJECTED TO STRESSES GREATER THAN THOSE PRESCRIBED IN INFILTRATOR'S WRITIEN SPECIFI­
CATIONS; THE PLACEMENT OF IMPROPER MATERIALS INTO THE SYSTEM; OR ANY OTHER EVENT NOT CAUSED 
BY INFILTRATOR. 

h. This warranty may not be amended except by a written instrument signed by an officer of Infiltrator at its corporate head­
quarters in Old Saybrook, Connecticut. This Limited Warranty does not apply to any party other than to the Purchaser. 

Gal/Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. Page 11 
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SYSTEMS INC 

T h a w o r i d I e a d e r i n c h a m b e r t e c h n o I o g y"' 

4 Business Park Road, P.O. Box 768 
800-221-4436 860-388-6639 

Old Saybrook, CT 06475 
FAX 860-388-681 0 

www.infiltratorsystems.com 

800-221-4436 

,. 
i 

Distributed By: 

U.S. Patents: 4.759,661; 5.017,041; 5,156,488: 5,336,017; 5,401,11.6; 5,401,459: 5,511,903; 5.588,778; 5,716.163; 1,815,925; 1,974;938; 1,729.383; 448,338 
Canadian Patents: 1 ,329,959; 2,004,564 Other U.S., Canadian, and foreign patents pending. 

Infiltrator. Equalizer. Power Arch, and SideWinder are registered trademarks and the following are trademarks of Infiltrator Systems Inc.: 
BigFoot, Contour. Distributor. Maximizer, MaxWin. Microleaching, PolyTuff, Snaplock, and UniFiex. ©1998 Infiltrator Systems Inc. Printed in U,S.A. B060398HP YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 199
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Because of this fact, many regulatory communities have allowed for total system volume reduction to 
account for this increased exfiltration. However, in many cases this total volume reduction may not 
actually be a reduction in soil interface area, so the effectiveness of the system is maintained. 

6. Design Flexibility 

INFILTRATOR1
m chambers combine the wisdom of chamber technology with the modem material 

technology of polyethylene. This simplistic design allows for tremendous design flexibility to the engineer­
ing and regulatory communities. INFIL TRATQRtm chambers may be easily interlocked to form trenches, 
or laid side-by-side to form large beds. In areas where land area is restricted, multiple INFILTRATOR1m 

chambers may be used. The tiers must be laid perpendicular to each other. In all cases, INFIL TRA­
TQRtm chambers can provide a technically sound cost effective alternative to conventional stormwater 
management systems. 

7. Material 

INFIL TRATOR1
m chambers are molded from a high density polyethylene polymer which enables 

the product to be incredibly strong while still being relatively lightweight. This combination allows INFIL­
TRATQRtm chambers to be installed at a significant cost savings over other more bulky and costly 
materials. Polyethylene is also a very chemically resistant material and is completely inert to most of the 
chemicals found in stormwater runoff. 

VI. INSTALLATION 

1. General 

A subsurface stormwater facility which utilizes INFIL TRATOR1m chambers will provide time, labor, 
and ultimately money savings over other conventional systems. Each durable, lightweight unit is easily 
handled by one man for a quick and easy installation. There is no need for any additional heavy equip­
ment to lay the units. INFILTRATOR1m units snap together with interlocking joints to form trenches. 
Trench runs may be laid side by side to form beds. In most all stormwater applications, the use of stone 
for stabilization, and gee-textile fabric to prevent fines intrusion, is required and detailed in the following 
sections. 

2. Stone or Gravel Specification 

The benefits of an aggregate material in an INFIL TRATORtm chamber system is four fold: it 
stabilizes the base material, provides energy dissipation to stop erosion, provides free flow between the 
chambers, and provides additional void storage volume. However, also critical to the use of aggregate is 
that it must not adversely effect the structural integrity of the chambers. As stone is placed in the sys­
tem, it inherently has the ability to move before it settles. Infiltrator Systems Inc. recommends that each 
lift of stone be compacted with a light vibratory plate or roller (see VI 5). This will reduce the ability of the 
stone to move during construction and provide increased structural stability. 

Through extensive testing and increased field experience, Infiltrator Systems Inc. requires the 
following stone specifications: 

or: 

1. crushed stone - 1.5 inch to 2.5 inch 

2. rounded gravel - 2 inch to 2.5 inch 

American Society for Testing and Materials 
ASTM D - 448, size number #2 
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3. Geo-textile or Filter Fabric ( 
t 

The use of geo-textiles as a filtering medium has revolutionized the stormwater inaVstry over the 
last decade. Infiltrator Systems Inc. recommends a minimum weight of 4 oz. filter fabric be used to wrap 
the sjdes and top of the stone surrounding the chambers to prevent fines intrusion and maintain void area 
between the stones. The following chart is a partial list of acceptable geo-textiles that may be used in an 
INFILTRATOR'm chamber system. 

4. Cover Material and Backfill 

The backfill material for H-20 applications should be a well-graded sandy material ranging from 
silt to gravel. A well-graded soil contains an even distribution of grain sizes, ranging from silt through 
sand to gravel. A maximum of 10% should pass the no. 200 sieve and 90% should pass the 3" sieve. 
The material should at minimum meet the applicable state's Department of Transportation specifications 
for sub-grade material. 

5. Vibratory Roller Specification 

TYPE: 

Use: 

A. 

B. 

c. 

Maximum gross vehicle weight of 8,000 lbs. 

Maximum gross vehicle weight of 12,000 lbs. 

Maximum gross vehicle weight of 20,000 lbs. 

on 6" base layer of stone 

Maximum dynamic force of 1 0,000 lbs. 

Maximum dynamic force of 20,000 lbs. 

Maximum dynamic force of 40,000 lbs. 

A, B or C (preferrably C) 
A ONLY on 6" of stone over INFILTRATORtm units 
A orB 
A, B, or C (preferrably C) 

A.B.&C )a 
C preferred 

~ 

on 6" of stone plus 6" of compacted soil cover over INFILTRATOR•m 
on 6" of stone plus 12" of compacted soil cover over INFIL TRATOR•m 

3" lAIN. 

SUIT ABLE BASE GRAVEL OR 
CRUSitEO STONE 

19 
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* 6. Installation Instructions f; 
An installation instruction brochure is available upon reques and outlines general guidelines 

which should be followed when installing an INFIL TRATORtm cham er system. It should be noted 
however that most jobs are site specific and may require additional guidelines. Detailed installation 
instructions are listed below and should be used as a minimum standard when installing an INFIL TRA­
TOR'm chamber bed. 

1. 

2. 

Before the site is disturbed by excavation, the area planned for the INFIL TRA TOR'm bed should 
be roped off to prevent heavy equipment from compacting the underlying soils. 

Silt fence should be placed around the perimeter of the bed before construction begins to keep 
sediment out of system area. Actual construction of the bed should not begin until the site is 
completely stabilized. 

3. Excavate bed area using either a bulldozer, front-end loader, or an excavator. (Note. A shallow 
INFIL TRATORtm system may be excavated using a dozer or loader for a significant cost sav­
ings.) The bed bottom should be leveled to the specified depth. 

a. Labor and construction costs can be reduced on larger systems by using "Dig and 
Lay Process• approach, rather than by doing the entire system in individual steps. 

4. Analyze basal material for soil type and texture; if the soil is a loose, well- sorted sand, then the 
base may be lightly compacted with a vibratory plate or roller. However, if the soil is a firm to 
dense, well-graded material, then careful consideration should be taken to not further compact 

"' and reduce the soil's permeability. 

5. \ Line perimeter of excavation (sidewall with s 
no recommend geotextile beneath the bed . 

6. Place specified stone in bed and level to form 3" to 6" base layer. The base layer of stone 
should be compacted to a minimum level of 95% using a vibratory roller (see VI, 5 c.) 

7. Place first INFILTRATOR'm units in the inlet end of excavation with interlocks facing downstream. 

8. Slip INFIL TRA TORtm units together, fully engaging interlocks to form desired bed length. Place 
rows of chambers side by side to achieve desired bed width. 

9. 

10. 

a. To keep joints from coming apart during construction, joints may be screwed together. 

b. Bed laterals may be kept from shifting by tying bottom flanges of INFILTRATQRtm 
units together using plastic wire ties through molded holes at random locations along 
rows. 

c. System grade can be checked with a level or surveying equipment. 

Construct inlet structure as specified in appropriate design requirements. Run distribution pipe to 
rows of INFILTRATQRtm chambers as per design. NOTE: There is no need to inlet every row of 

· chambers - several inlet points per bed is sufficient. 

Cut appropriate size hole in closed end plate for distribution pipe. Screw end plate into both inlet 
and outlet ends of each row. 

a. End plates are stepped to fit either end of chambers. Upper step fits into inlet end and 
lower step in downstream end (with interlocks). 

b. A cordless drill and self drilling screws work well for all connections. 

20 
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11. Run distribution pipe through inlet opening in end plate. NOTE: Pipe does not run the length of 
the system. The water will enter at inlet and rise level throughout the stone and chamber bed. 

12. Fill stone in between and 6" (when specified} over of the INFILTRATOR'm chambers. In long, 
narrow trenches and beds the stone may be ladled on to the bed, flush with top of units, from an 
excavator, avoiding vehicular traffic on the chambers. For larger rectangular beds, where this is 
not possible, the stone should be spread carefully to a minimum depth of 6" with a track mounted 
machine with a gross vehicle weight no greater than 16,000 lbs. An equivalent low ground 
pressure machine with greater gross weight may be used. When spreading the stone, a 6" 
minimum layer of stone MUST be kept beneath the tracks of the vehicle at all times. In addition, 
the tracks must be kept perpendicular to the chamber rows at all times with a minimal amount of 
abrupt track turning. A vibratory roller meeting specification S.a., shall be used to compact the 
first 6" lift. 

13. The backfill material should be laid in 6" to 12" lifts to the required H-20 AASHTO rating of 32,000 
lbs/axle with 18" of backfill cover. A minimum of 6" lifts may be used when backfilling with a 
machine less than or equal to 16,000 lbs gross weight. When using a machine greater than 
16,000 lbs then the backfill material should be spread with a minimum of 12" of soil always 
beneath the tracks of the machine. The gross vehicle weight of the track mounted machine 
should not exceed 30,000 lbs. and should always operate perpendicular to the chamber rows. 
Once the backfill material has been properly placed in the lifts, then the soil should be com­
pacted. The compaction may be performed with a vibratory plate or roller. The compaction 
levels and sub-base preparation should at a minimum, meet the applicable State's Department of 
Transportation specification for asphalt or pavement sub-base. 

NOTE: DO NOT USE WHEELED VEHICLES ON THE BED DURING CONSTRUCTION. Infiltrator 
Systems Inc. recommends using a well-graded soil for backfill to maximize load carrying capabil­
ity. 

14. Rope off immediate bed area when construction is completed to avoid any unnecessary wheeled 
vehicle traffic. After proper depth of cover is compacted and settled, INFIL TRA TOR'm chambers 
will support H-10 and H-20 loads as marked, and final surface grade may be constructed. 
NOTE: A full paving truck will in most situations be the greatest loads that the system will 
encounter, so careful consideration should be taken during this construction phase to avoid any 
increased dynamic loading through abrupt movement. 

15. Engineering designs may require a multi-layer system. Follow previous instructions, adding 
additional tiers of INFILTRATOR'm units, separated by a 6" minimum stone layer. In a multi-layer 
system, it is particularly critical to compact the intermediate layer of stone with a light vibratory 
plate or roller (spec. 5.a.) to ensure proper settle ment for structural support. Tiers MUST be 
perpendicular to each other and must be constructed using H-20 units . 

NOTE: 

a. Run distribution to the top tier only, with gravity distribution to the lower tiers. 

b. Distribution need only be run to rows indicated by engineering design, and not to every 
row. 

Single-layer systems maximize exfiltration area and minimize construction costs. 

21 
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VII. INSPECTION AND MAINTENANCE -----* 
1. General 

It is essential to any subsurface stormwater system to detail and perform a proper inspection and 
maintenance program because poor maintenance can soon render a system useless. Many communi­
ties set forth a legally binding maintenane agreement which is outlined in the property deeds. This 
agreement should detail maintenance tasks and schedules, and grant access for regular inspections to 
enable the town to perform the maintenance and sen the bill to the owner if the system has been ne­
glected. 

2. Operation 

Each INFIL TRATORtm chamber is provided with a "knock out" in the center of the unit. This may 
be used to provide an inspection port at grade level. A 2" - 6" pvc or cast iron pipe can be placed through 
the access port as a riser to grade. This riser can be capped with various cast iron covers in paved areas 
as needed. Inspection should be conducted following major storm events so that potential sediment 
levels and draw down times can be determined. This routine inspection will allow for a maintenance 
schedule to be determined prior to system malfunction. 

3. Maintenance 

The following maintenance schedule is to be used as a minimum requirement for systems 
utilizing INFILTRATOR1m chambers. Site specific designs may deviate from these general requirements. 

TYPE QF 
STRUCTURE REMQVAL MINIMUM SCHEDULE 

PRIMARY catch basin sump heavy solids, quarterly or when routine 
debris, sediment inspection shows need 

SECONDARY oil & grit separation hydrocarbons, bi-annually or when routine 
tank, oversized fine sediment inspection shows need 
manifold or header pipe 

PRIMARY/ parking lot heavy solid quarterly or when routine 
SECONDARY perimeter fine sediment inspection shows need 

filter strip hydrocarbons 

Sediment removal should take place prior to entering any subsurface infiltration system -
chambers included. However, because of their large open areas, chambers are less susceptible to silt 
clogging than pipe and stone designs. 

If the pretreatment structures are not completely effective in silt removal and it enters the 
chamber system, then INFILTRATOR1m chambers may be maintained through the access port. Water 
may be injected into the system which should put the fine sediments back into suspention where it can be 
pumped out and removed. 

Various types of equipment are available commercially for the clean out of systems. The most 
commonly used equipment and techniques used for cleaning subsurface systems are vacuum pump and 
water jet spray. Both systems are generally mounted on a self-contained vehicle and can effectively 
remove stones, leaves, litter and sediment deposits from sumps and chambers. 
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Virginia Department of ConseNation and Recreation 

Stormwater and Erosion & Sediment Control 
Programs 

TICHNICAlBUlllTINS 
1ECHNICAL8Ulll1/N NO. 1: Stream Channel Erosion Control Policy Guidance 

Technical Bulletin No. 1 provides formal guidance on the implementation of the Stream Channel Erosion Component 
of the Stormwater and Erosion and Sediment Control (MS-19) programs. 

1ECHNICAL8Ulll1/N No.2: Hydrologic Modeling and Design in Karst 

Technical Bulletin No. 2 serves as in insert into Chapter 4 of Volume II of the Virginia Storm water Management Handbook. 
Section 4-6 was adapted from the New Jersey Soil Erosion and Sediment Control Design Manual Published by the New 
Jersey Department of Agriculture. Special thanks goes to Mr. John Showier and Mr. Samuel R. Race of the New Jersey 
Department of Agriculture, as well as Ms. Terri Brown of the Virginia Natural Heritage Program, for their assistance in the 
development of this section. 

0<.----:::::::.:::::~=:==-~~~::::·':"~'"··-·"·-..,------. .... .._._~_,__ 

1ECHNICAL8Ulll1/N No.3: Minim.~'fn"'Standard 3.10E- Polyethylene Chamber Systems 
.---·" -·-

ec Bulletin l~o. Jservesasa;i~·;;rt into Minimum Standard 3.10: General infiltration Practices of Volume I of 
the Virginia Stormwater Management Handbook, 1999. 

1ECHNICAL8Ulll1/N NO.4: Performance- and Technology-Based Water Quality 
Criterion 

Technical Bulletin No. 4 provides a design based example for compliance with both the Performance-based and 
Technology-based water quality criterion. The goal is to illustrate that both methodologies require the same level of water 
quality treatment for most development sites. Special thanks to Douglas Beisch, Environmental Engineer, of the 
Chesapeake Bay Local Assistance Department for developing this Technical Bulletin. 

Special Thanks to Wendy Mears, of the Albemarle, Chowan & Coastal Watersheds Office, for her dedicated support in producing 
the Virginia Stormwater Management Handbook. 

Funding for the printing of these Technical Bulletins and the Virginia Stormwater Management Handbook, First 
edition, Volumes I & II was provided, in part, by the Virginia Coastal Resources Management Progra~, 
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MINIMUM STANDARD 3.10E 

POLYETHYLENE CHAMBER SYSTEMS 

Definition 

Polyethylene chambers are arch-shaped, open bottom, high-density polyethylene structures of 
various sizes and related storage capacities. 

Purpose ~ 

Polyethylene chambers are typically used as a component to a water quality BMP for providing 
increased subsurface storage volume for stormwater runoff. Infiltration trenches rely on the void 
ratio of the stone reservoir to hold the runoff while it slowly infiltrates into the subsoil. These 
chambers provide a large void capacity and can be used to increase the storage volume in order to 
store and therefore infiltrate a greater volume of runoff, or they can be used to decrease the required 
trench size and stone necessary to provide the equivalent required volume. The large open-bottom 
chamber design is also intended to provide increased water quality enhancement due to the relatively 
large area ofbio-mat formation under the chambers, similar to the chambers' function when used 
for septic drain fields. 

Polyethylene chamber systems can also be used to provide detention storage for purposes of stream 
channel erosion control, i.e. detention of runoff from the 1-year, 2-year, or even 10-year frequency 
storm. 

It should be noted that these chambers can be used in a linear configuration, in place of conveyance 
pipe, from inlet structures to storm water BMPs. Some ofthe larger chambers currently manufactured 
are capable of conveyance comparable to a 48 inch diameter pipe. An advantage of this alternative 
conveyance approach is to encourage infiltration in areas where it otherwise would not be provided. 

3.10E-1 
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FIGURE 3.10E -1 
Polyethylene Chamber Systems 

~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ 
@ 

~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ 

CHAPTER3 
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. . . . . . . . . . . . 

Note: Refer to manufacturer specifications for dimensions. Several sizes and shapes are available. 

Conditions Where Practice Applies 

Polyethylene chamber systems are presented here as a component of infiltration practices. Drainage 
Area and Development Condition considerations and limitations associated with Infiltration Practices 
and Bioretention Basins will apply here, with the exception of allowing increased drainage area size 
as a function of the increased storage volume provided by utilizing the chambers. These chamber 
systems can be placed in the subsurface storage area of infiltration trenches, roof down spout 
systems, porous pavement, and bioretention basins and filters. Some models are available in both 
HI 0 and H20 wheel load rated versions for application in trenches under porous pavement. 

3.IOE-2 
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reasonable infiltration rate and where the water table is low enough to prevent pollution of 
groundwater. However, where the subsoil is not sufficiently permeable to provide a reasonable 
infiltration rate, polyethylene chamber systems can be used as subsurface detention facilities for 
purposes of stream channel erosion or flood control. When these systems are used for detention 
purposes, the economics of placing detention underground, and therefore freeing up property which 
would otherwise be dedicated to a detention facility, must be weighed against the initial cost of the 
chamber system and the long term maintenance costs of the system. In general, a pretreatment 
design which prevents trash, debris, or excessive sediment from entering the chambers and 
potentially clogging the outlet device must be provided. Underground detention of storm water raises 
concerns regarding maintenance. The structure will remain full of water for extended periods if 
debris clogs the outlet pipe. In some cases this may result in increased opportunities for infiltration. 
However, if the soils are not permeable, the structure will remain full and possibly cause the next 
storm to bypass or backup the system. 

Polyethylene chambers are \Yell suited for retrofit of existing storm water systell1~ to provide a water 
quality BMP and/or runoff quantity control benefits. This is particularly applicable in highly 
developed areas with storm sewer systems with little or no integrated water quality BMPs or water 
quantity controls. Relatively small polyethylene chamber systems can be "tucked" into available 
areas, can be used to replace existing stormwater conveyance pipe, or used in place of conveyance 
pipe for new construction. 

Polyethylene chambers can also be used as an integral component of other infiltration facilities. 
When used in place of perforated pipe in an infiltration trench, the functional life of the infiltration 
trench can be extended due to the open bottom area of the chambers. When used within the base 
area of a bioretention facility, they increase the amount of water which can be filtered through the 
engineered soil media during storms which produce runoff in excess ofthe inpltration capacity of 
the underlying soils. 

Infiltration facilities are not recommended for areas where Karst topography is present due to the 
possibility of causing subsurface collapse and solution channel formation. 

Drainage Area 

Polyethylene chamber systems are practical for ~to medj}lm sized drainage ar~s. Generally, 
polyethylene chamber systems can be used for drainage areas of up to 10 acres. For infiltration 
facilities which rely on the bottom surface area for infiltrating into the subsoil, the designer must 
check to verify that the facility will drain within the required time period. When the chambers are 
used under a Bioretention Filter (with an under drain system), the surface or planting area of the 
facility will determine the allowable drainage area. 

3.10E- 3 
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Development Conditions 

Because polyethylene chamber systems can be installed under trafficked or non-trafficked, open 
space or paved areas, they are equally well suited for low- to high- density residential, commercial, 
and industrial developments. They can be installed under roadways or within the roadway shoulder, 
or under parking lots, landscaped areas, tennis and basketball courts, play areas, or athletic fields. 
Smaller, multiple systems can be scattered throughout a site, under various types ofland uses, each 
separate from the others with its own inlet structures. Due to their great flexibility in configuration 
and installation, polyethylene chamber systems can be configured in a single long line or in a 
rectangular or square "block" of numerous parallel rows of chambers. Other configurations are also 
possible by altering the number of chambers in different rows. 

FIGURE 3.10E- 2 
Application of Polyethylene Chamber System Under Porous Pavement and Open Space 

Cast Iron Frame 

Pavement 

Inspection Cover 

3.10E-4 

8" Internal 
Coupling 

/Topsoil 

Filter Fabric 
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Planning Considerations 

Planning considerations include site conditions: soil permeability, depth to seasonal high 
groundwater table and bedrock, topographic conditions; sediment (and debris) control: construction 
runoff and urban runoff; and maintenance. Site conditions must be reviewed to verify that the site 
does not overlay Karst topography. Soil permeability will determine whether the polyethylene 
chambers can be utilized as a water quality BMP to promote infiltration, or simply for temporary 
detention of stormwater. For further discussion, refer to the Planning Considerations previously 
discussed in General Infiltration Practices, Minimum Standard 3.10, and Bioretention Basin 
Practices, Minimum Standard 3.10. 

Design Criteria 

The purpose of this section is to provide recommendations and ~urn criteria for ~he design of, 
..Pol,xethylene chamber..s~~r:n§.:. The designer must verify that the use of the selected product is in 
accordance with the manufacturers specifications. 

General 

Polyethylene chamber systems can be designed in many configurations to meet the specific 
limitations of the site and the main purpose for which they are being used, e.g. temporary storage 
of runoff as either detention or retention, for a water quality B.iv!P, or for stormwater conveyance. 
This section sh~ on_tl;le use of eo)Yt:!hl:lene chamber syste~s for temporary storage of runoff 
and for a water quality B.iv!P. ------...;;.·--
The reader should refer to Minimum Standard 3.10B: Infiltration Trench for soils investigation 
requirements, topographic conditions and limitations, design infiltration rate, and maximum storage 
time and trench depth. (Refer to manufacturers specifications for maximum depth and loading 
capacities of specific product models.) 

The storage volume of a polyethylene chamber system is calculated by summing the void space 
provided by the chambers and that of the surrounding stone. 

Runoff Pretreatment 

Preventative maintenance of subsurface storage systems, i.e. catch basins with sumps, silt diversion 
structures, siltation basins, etc. is in accordance with sound BMP practices .. Additional chambers 
may be adq~d to t~e ... s~st~ to _co~E~~~!~.Jorp_c~!~ntial loss of stor~E_~-~~!~: This has been 

3.10E-5 
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achieved with some installations by replacing the inflow and/or outflow manifold pipes with 
chambers, and/or by using polyethylene chambers in place of conveyance pipe. Another approach 
includes segregating the first two or three chambers of each row from the rest of the polyethylene 
chamber system with high density polyethylene pipe connecting the upper holes in the end walls of 
the chambers. The first set of polyethylene chambers functions as a sediment trap. In this type of 
configuration, eight inch PVC risers can be placed on the first, and/or second chambers of the first 
two "up-flow" polyethylene chamber rows for observation and clean-out. 

Backfill Material 

Backfill material for polyethylene chamber systems should be clean ~hard granite-type 
stone aggregate up to at least the top of the chambers. Limestone aggregate should not be used in 
order to avoid the "pasting" of limestone fines that can deter infiltration. Additional aggregate of 
the same specifications can be added for the remaining fill to also function as the base for porous 
pavement (refer to Minimum Standard 3.10D: Porous Pavement), or to a height suitable for the 
addition of sufficient soil for grass and/or shrub placement. 

A minimum of 6 inches of clean 1 Y2 to 2 inch hard granite-type stone aggregate should also be ..... ..,,,.. __ ....... 

placed as a base, underlying the polyethylene chamber system. A geotechnical investigation should 
be undertaken to determine if stabilization of the system base is needed. 

Filter Fabric 

The top of the aggregate fill material should be covered with an engineering filter fabric. It is also 
recommended that an engineering filter fabric should be placed along the sides of the trench. Note, 
however, that filter fabric sf!.s>.!!M~l!,Q!b~J:?J~~~d OI,!Jhe trenchpgJ:!Qm. 

Overflow Channel 

Because of the small drainage areas controlled by a polyethylene chamber system, an emergency 
spillway is not necessary. Due to their relatively higher void capacity, polyethylene chamber 
systems can hold relatively higher storage volumes. Polyethylene chamber systems, particularly 
with the larger chambers, are capable of retaining significant storm events without an overflow 
facility in many cases. 

However, the overland flow path to be taken by the surface runoff, when the capacity of the 
polyethylene chamber system is exceeded, should always be evaluated. A nonerosive overflow 
channel leading to a stabilized watercourse should be provided, as necessary, to insure that 
uncontrolled, erosive, concentrated flow does not develop. 

3.10E-6 
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FIGURE 3.10E- 3 
Example Site Design Using Polyethylene Chamber Systems 

1 Cal.:hhasin. 
2 1>.-ainagc under lruffid.cd area•. 
3 Cal.:hbaliin. 
4 C"ullccl roul dram run-off. 

Observation Well 

An observation well should be installed through the top of the first chambers ofthe first two rows 
receiving the runoff flow. The observation well will show how quickly the polyethylene chamber 
system drains following a storm, as well as providing a means of determining when maintenance is 
needed. 

The observation wells should consist of perforated PVC pipe, 8 inches in diameter. They should be 
installed flush with the ground elevation of the polyethylene chamber system. The top of the well 
should be capped to discourage vandalism and tampering. 

3.10E-7 
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Construction Specifications 

Accepted construction standards and specifications should be followed where applicable. 
Specifications for the work should conform to the methods and procedures indicated for installing 
earthwork, concrete, reinforcing steel, pipe, water gates, metal work, woodwork and masonry, as 
they apply to the site and the purpose of the structure. The specification should also satisfy any 
requirements of the local government. 

The use and installation of polyethylene chamber systems must be in conformance with all 
manufacturers specifications. Construction of a polyethylene chamber system should also be in 
conformance with the following: 

i l -----"""---~-------- -1f Jr ~[Construction ~· ~-.,_.----~ 

(r A polyethylene chamber system should not be constructed or placed into service until all of the 
• ... .,. contributing drainage area has been stabilized. Runoff from untreated, recently constructed areas ) 
I within the drainage area may load the newly formed polyethylene chamber system and/or 

\ 

?' 
! 

pretreatment facility with a large volume of fine sediment. Other devises, such as temporary inlet " 
structure silt sacks can be used until site stabilization is achieved. 

The specifications for the construction of a polyethylene chamber system should state the following: 
1) the earliest point at which storm drainage may be directed to the polyethylene chamber system, 
and 2) the means by which this delay in use is to be accomplished. Due to the wide variety of 
conditions encountered among development projects, each project should be evaluated separately 
to postpone the polyethylene chamber system use for as long as possible. 

Trench Preparation 

Trench excavation and preparation, stone placement, and filter fabric placement should conform to 
the Construction Specifications oflnfiltration Trenches: Minimum Standard 3.10B. 

The trench should be excavated with a backhoe or similar device that allows the equipment to stand 
away from the trench bottom. This bottom surface should be scarified with the excavator bucket 
teeth on the final pass to eliminate any smearing or shearing of the soil surface. Similarly, the stone 
aggregate base should be placed on the trench bottom so that it does not compact or smear the soil 
surface. Clean, washed, broken hard granite-type stone, 1 Yz to 2 inches, should be used instead of 
limestone. Limestone and its associated fines, with prolonged exposure to water, tends to leave a 
pasty residue which retards infiltration. 

3.10E-8 
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Large tree roots must be trimmed flush with the trench sides to prevent the fabric from puncturing 
or tearing during subsequent installation procedures. No void between the filter fabric and the 
excavation walls should be present. Ifboulders or similar obstacles are removed from the excavated 
walls, natural soils should be placed in these voids before the filter fabric in installed. The sidewalls 
of the trench should be roughened where sheared and sealed by heavy equipment. 

Polvethvlene Chamber Svstem Placement 

The first chamber of each row of the polyethylene chamber system is placed upon the stone 
aggregate base and the inlet manifold system installed. Sufficient additional stone aggregate is 
placed around the chambers and the inlet manifold system to hold the chambers in place so that the 
next chamber in each row can be installed. Additional stone aggregate is then placed on these 
chambers to hold them in place. The process progresses until all chambers are in place and the outlet 
manifold, if utilized, is installed. Extra care should be taken when placing stone at the end walls at 
the end of each chamber row. Place stone along the centerline ofthe top of the end chambers to spill 
over the ends. Placing a large amount of stone directly against the end walls could cause them to 
deform. 

Inlet Manifold Installation 

An inlet manifold is used to disperse the runoff into the rows of the polyethylene chamber system. 
Under normal conditions, laterals are used off of the header pipe into every other row. Where large 
flash flows are anticipated, laterals should be placed into every row of the polyethylene chamber 
system. A minimum diameter for the laterals is 4 inches; 12 inch laterals are recommended for sites 
where typical flow conditions are anticipated. Some of the larger polyethylene chambers can 
accommodate up to 24 inch laterals. 

Outlet Manifold Installation 

An outlet manifold can be used at the down-flow end of a polyethylene chamber system. 
Construction specifications are the same as for the inlet manifold. Alternatives to an outlet manifold 
include placing the polyethylene chamber system off-line or directing chamber flow from the inlet 
structure at a lower elevation than the excess flow. 

Stone Aggregate Fill Placement 

At a minimum, place enough additional fill of the 1 Y2 to 2 inch washed stone aggregate to just cover 
the chambers. The top of this fill should be level. 

3.10E-9 
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Backfill 

Polyethylene chamber systems are typically backfilled with soil. Additional 1 Vz to 2 inch washed 
stone aggregate can also be used up to the minimum depth needed for soil to support a vegetative 
cover or for placement of the base for porous pavement. 

Surface Cover Placement 

For areas proposed for open space, grass, ground cover or shrubs can be used. The use oftrees is 
not recommended to avoid possible problems with roots extending into the chambers. 

For areas proposed for porous pavement, sufficient depth should be left for placement of the 
pavement base and the overlying pavement. 

Observation Well 

Observation wells should be provided as specified in the design criteria. The depth ofthe well at 
the time of installation should be clearly marked on the well cap. 

Maintenance I Inspection Guidelines 

The following maintenance and inspection guidelines are not intended to be all-inclusive. 
Specific facilities may require other measures not discussed here. 

Inspection Schedule 

Same as for Infiltration Trench, Minimum Standard 3.1 OB. 

Sediment Control 

Sediment buildup within the pretreatment structure should be monitored on the same schedule as 
the observation well within the trench and chamber system. 

Manufacturer Contact: 
Mr. Bob Maestro 
Practical Environmental Technologies 
P.O. Box 672 
Occoquan, VA 22125 
E-mail: cultec.envirotec@erols.com ph: (703) 492-0686 
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PRODUCT JrJFORi\lA'TlON IH IS li i;JN (•] it 
SYSTEMS INC 

This manual is intended to help the design professional plan a subsurface stormwater 
system using High Capacity Infiltrator chambers that meets all of Infiltrator Systems' standards 
and specifications. When more stringent requirements are imposed on the design process by 
focal regulations, they must be followed and are the responsibility of the design professional. 

For design and technical assistance, call infiltrator Systems' engineering department at 
1-800-221-4436. All systems must be approved in writing by this department prior to installation. 

PRODUCT APPUCATJONS 

The High Capacity Infiltrator Chamber System is 
ideal for subsurface stormwater storage in detention· 
facilities and for exfiltration in retention systems. 
It's an excellent alternative to all other methods of 
stormwater attenuation including surface ponds. 
The High Capacity Infiltrator Chamber System can 
be used under pavement or vegetated surfaces, 
for commercial, industrial, recreational, and residen­
tial developments. 

STORAGE AND STRENGTH CAPABILITY 

High Capacity Infiltrator chambers are open-bottomed 
structures with louvered sidewalls that provide maxi­
mum infiltration into the surrounding stone and soil. 
Each chamber stores up to 122 gallons (16.3 cubic 

feet) of runoff. The chambers are molded from 
Poly TufF'" plastic, a proprietary blend of polyolefin, 
for maximum strength and resistance to chemicals 
typically found in stormwater runoff. The High 
Capacity Chamber System provides the needed 
storage and the greatest possible infiltrative 
intJrface of any stormwater system. Its low profile 
also makes it ideal for use in high water table areas. 

DESIGN CAPAB~UTY 

One of the greatest advantages of the High Capacity 
Infiltrator Chamber System is its design flexibility. 
The chambers may be configured into beds or 
trenches of various sizes and fit on nearly all sites. 

.--- Access port for 

Page2 

Chambers interlock 
to form beds of any 
size and shape. 

Low-profile system 
is ideal for all sites, 
including high 
water table areas. 

Sidewall louvers allow 
lateral infiltration into 
the surrounding stone 
and soil. 

system inspection 
and sediment 
cleanout. 

Open chamber bottom 
allows maximum infiltration 
for retention systems. 

The PolyTuff polyolefin 
construction is designed 
for strength and chemical 
resistance. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 
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The engineer must first determine the purpose of 
the system when designing a High Capacity Chamber 
System. This may be stormwater detention, retention, 
first flush storage, or some combination of these. 

It is important to consider the natural characteristics 
of the site and adjacent sites when determining the 
size and configuration of each chamber bed. Soils, 
topography, water table elevation, restrictive layers 
(i.e. ledge, hardpan), and surface drainage patterns 
are some of the factors that must be assessed in the 
preliminary stages of design work. 

All pertinent regulatory concerns must also be 
addressed throughout the antire design process and 
are the responsibility of the design engineer. 

For technical support, contact Infiltrator Systems 
Inc. at 1-800-221-4436. 

REGULATORY REQUJREJ'JlENTS. 

Regulations often dictate the type of system to be 
used in a particular application. 

Datanticn -The purpose of a detention system is 
to store a calculated volume of stormwater in the 
chamber bed before releasing it to an outflow 
structure. Outflow is allowed at a predetermined rate 
based on regulatory mandates and the calculated 
peak runoff for both pre-development and post­
development conditions. Detention systems use 
controlled-flow outlets, usually in the form of 
multi-stage orifices or weirs, sized to allow specific 
flows at various vertical stages within the storage 
system. They are designed to drain completely 
within a specified period, usually less than 48 hours. 

Ra·rar;tion- In a retention system, a calculated 
volume of stormwater is stored in the chamber bed. 
The primary drainage mechanism is infiltration into 
the soil and typically no principal outlet is used. This 
drainage method makes the soil's permeability and 
the depth to the water table especially important. It 
is also important to intercept sediment and organic 
materials suspended within the stormwater before 
they reach the chamber bed in this type of system. 
Depth to bedrock or other restrictive layers must be 
in accordance with local requirements. 

First Flush Altanuaticn -A first flush attenuation 
system provides storage for the first 0.5 to 1.0 inches 
of rainfall over the contributing watershed. The first 
flush of stormwater runoff from paved areas and other 
impervious surfaces carries a large percentage of 
pollotants. It's better to store this runoff and subject it 
to the soil's filtration and renovation capabilities when 
the protection of groundwater is a primary concern. 

Flow exceeding the first flush must be directed 
towards a storage system such as the High Capacity 
Infiltrator Chamber System, stream, storm sewer, or 
other outlet where it can be disposed of according 
to proper engineering practice. The first flush design 
is similar to that of a retention facility but is usually of 
a much lower volume. Interception of solids through 
the use of water quality inlets is very important to the 
longevity of this type of system. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. Page3 
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SYSTE11 COi\il?'ONENTS 

The High Capacity Infiltrator Chamber System is 
manufactured by Infiltrator Systems Inc., head­
quartered in Old Saybrook, Connecticut. The system 
is comprised of High Capacity Infiltrator chambers 
and closed end plates that seal the ends of each 
chamber row. These components are illustrated in 
Figures 1 and 2. The endplates are blow molded 
from high-density polyethylene and the chambers 
are injection molded from PolyTuff polyolefin with a 
minimum density of 0.90 grams per cubic centimeter 
(ASTM 01248, 01505). The following chart shows 
the nominal specifications of each chamber: 

l 

NOMINAL CHAMBER SPECIFICATIONS 

Size (W x L x H) 34" X 75" X 16" 

Storage 122 gal/16.3 fP 

Weight 381b 

FIGURE 1: HIGH CAPACITY INFILTRATOR CHAMBER 

Plan View 

Side View 

The top of the chamber is arched and the bottom is 
completely open. Both the top and sidewalls are 
corrugated for structural support. The sidewalls are 
louvered, allowing for infiltration into the surrounding 
stone and soil. Each unit has a nominal wall thick­
ness of at least 1/a inch and a bearing footprint of 
2.05 square feet. The minimum sidewall opening , 
area is 0.42 square feet per linear foot, or 2.60 
square feet per unit. The sidewall openings measure 
0.20 inches high and have ribs above and below 
them. They overlap 11/4 inches at the joints with 
interlocking latches which allow the chamber rows 
to extend indefinitely for the best system design. 
Each chamber has a knockout port in the center of 
its top, capable of receiving a 4 inch diameter pipe 
through which the system can be inspected. 

Higp Capacity Infiltrator chambers used in storm­
water management applications have an American 
Association of State Highway and Transportation 
Officials (AASHTO) H-20 load rating. The chambers 
can support 32,000 pounds per axle with 18 to 
96 inches of cover (excluding the pavement), 
properly compacted as specified in the Infiltrator 
installation requirements. 

FIGURE 2: HIGH CAPACITY INFILTRATOR CHAMBER 
CLOSED END PLATE 

-± ~~1.25" I 

NOTE: Holes may be cut in the 
end plate to accept pipes up 
to 12' in diameter. 

75" ... 

34" ---il ... ..,l 

Page4 Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 
YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 220



The following items must be included in each design 
to meet Infiltrator Systems' standards and specifica­
tions, to ensure proper installation, and to satisfy the 
product warranty conditions. 

IJ To confirm that the installation wm be in 
accordance with Infiltrator Systems' current 
standards and specifications, a note indicating 
that the contractor must contact Infiltrator 
Systems lnc. prior to installation must be placed 
in a prominent place on fue plans. Notes and 
drawings are available from' Infiltrator Systems Inc. 
Construction must comply with Infiltrator Systems' 
current installation requirem~nts. This applies to 
material specifications as well as construction 
methods. The contractor must contact Infiltrator 
Systems Inc. to ensure that he/she has the latest 
requirements before the installation begins and 
to schedule a pre-construction meeting. Allow 
5 business days advance notice for this meeting. 

[E) It is the design engineer's responsibility to 
ensure that the base of the system is suitable for the 
desired application. 

lEl The chamber bed's base must be properly 
compacted to a minimum of g5% of the modified 
Proctor density (AASHTO T180) using hydraulic 
(flooding) and/or mechanical means. 

::sJ A minimum 3 inch layer of 1 ~ - 2 inch washed, 
crushed stone must be specified on the bottom of 
the chamber bed. The stone layer must be leveled 
and compacted with a vibratory roller to provide a 
flat, smooth surface for placement of the High 
Capacity Infiltrator chambers. In retention systems, 
the crushed stone must be washed to prevent fines 
from clogging the soil surface. Crushed stone must 
also be placed around the perimeter of the chamber 
bed for additional infiltrative surface and proper 
structural support. This stone must be compacted 
with at least two passes of a vibratory plate com­
pactor in maximum one foot lifts. 

:ID Soil backfill must be compacted to a minimum 
of g5% of the modified Proctor density or according 
to local code, whichever is more restrictive. Refer to 
local codes for compaction requirements. Backfill 
must be placed and compacted in lifts of 12" or less. 

:1El A nota must te piacad on the _plan alerting 
the contracto? to dig one e;::tra root beyond tlle 
plarmed footprint o·r the chamber bed. This alio'NS 
wor!<ing space fer setting the chambers and 1aci!­
itates backfill compaction. 

iJ The water collection and inlet system must be 
designed to intercept as much sediment and organic 
debris as possible. Catch basin sumps, downward 
facing goo elbows on catch basin pipe outlets, settling 
tanks, sand filters, and other measures can be con­
sidered for this purpose. These can also be used in 
combination for the best results. The most common 
and easiest method is to use goo elbows in conjunc­
tion with adequate catch basin sumps. All water 
quality inlets should be inspected on a regular basis 
and,.rnaintained as necessary. It is recommended 
that a maintenance and inspection schedule for 
the stormwater management system be included 
as part of the design. Call Infiltrator Systems' 
stotmwater department at 1-SOQ-221-4436 for 
assistance in developing this schedule. 

IE) Erosion and sediment control measures 
must be integrated in the plan and must be 
designed to protect the site both during and after 
construction. These practices may have a direct 
impact on the water quality of the site. Erosion and 
sedimentation can be controlled by vegetation, 
temporary sediment barriers (silt fences, hay bales, 
fabric-wrapped catch basin grates), and strategic 
stormwater runoff management. 

(:] There must be an adequate pavement design 
in traffic bearing applications that complies with or 
exceeds local codes and regulations. Pavement 
thickness is not included in the required cover. 

lim All plans must be submitted and reviewed by 
Infiltrator Systems Inc. prior to shipment of the 
chambers. Forward the plans to: Stormwater 
Department, Infiltrator Systems Inc., 4 Business 
Park Road, P. 0. Box 768, Old Saybrook, CT 06475. 
A prompt response will follow. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 tor free technical and product information. PageS 
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The following steps provide the calculations needed 
to size a system once its type (i.e. detention, retention, 
or first flush) is determined. The worksheet on page 7 
itemizes these calculations and costs. 

IJ Determine the amount of storage volume {V5 ) 

needed. The amount of storage needed for the 
anticipated flow must be determined based on local 
code requirements. It is commonly found using TR-55 
or the rational method. 

E Determine the number of chambers (C) 
needed. To find the number of chambers needed 
for adequate storage, divide the storage volume 
(V 8 ) by 24 cubic feet per chamber. 

NOTE: The void volume of the stone (35%) plus the 
chamber volume (16.3 cubic feet) is approximately 
24 cubic feet. 

(C)= (Vs) 
24 ft3 

EJ Determine the required bed size (S). To find 
the size of the bed, multiply the number of chambers 
needed (C) by 17.7 square feet. 

NOTE: It is necessary to add one foot around the 
perimeter of the bed, for working space. 

If you need assistance determining the number of 
chambers per row or customizing the bed config­
uration to fit a specific site, call Infiltrator Systems' 
stormwater department at 1-800-221-4436. 

(S) =(C) X 17.7 ft2 

IJ Determine the quantity of stone {V5t) needed. 
Each chamber, in accordance with Infiltrator Systems' 
requirements, requires 0.85 cubic yards of 11/2 to 2 
inch washed, crushed stone. 

NOTE: Extra stone is needed around the perimeter of 
the system, between the chambers and the trench 
walls. This number will vary depending on the site. The 
following calculation includes a 10% overage of stone. 

(V5J = (C) X 0.85 yd3 

EJ Determine the volume of excavation (EJ 
needed. Based on a minimum of 18 inches of cover, 
each chamber requires a minimum of 2.0 cubic yards 
of excavation. 

NOTE: The volume of excavation will vary depending 
on the depth of the cover. This factor does not 
include the required extra foot of excavation around 
the perimeter of the bed. 

(Ex) = (C) X 2.0 yd3 

iEJ Determine the area of filter fabric (F) needed. 
The sides of the bed and top of the stone must be 
covered with a 4 ounce/square yard, non-woven filter 
fabric (Mirafi 140N or equivalent). The area of the side­
walls must be calculated and a 2-foot overlap must be 
included where two pieces of filter fabric are placed 
side by side or end to end. 

NOTE: In areas where there are wide fluctuations in the 
water table, the bottom of the trench (at the soil/stone 
interface) should be fined as well. 

iJ Determine the amount of geogrid (G) needed. 
All beds must have geogrid (lSI 14,000 or Tensar 
BX 1100) placed over the system, 12" above the top 
of the chambers. The geogrid must extend 5 feet past 
the perimeter of the chamber footprint in all directions. 
If two pieces of geogrid are placed side by side or 
end to end, they must overlap a minimum of 2 feet. 

NOTE: Refer to manufacturer's installation instruc­
tionS.for specific information. 

i[] Determine the number of end plates (Ep) 
needed. Each row of chambers requires two 
end plates. 

(Ep) = 2 x (# of rows) 

CONTACT INFILTRATOR SYSTEMS INC. FOR 
FINAL DESIGN REVIEW AND APPROVAL. 
All designs must be reviewed and approved by 
Infiltrator Systems Inc. to ensure that compliance with 
current Infiltrator standards and specifications have 
been met. Failure to forward plans to Infiltrator Systems 
Inc. will void the product warranty. Forward all plans to: 
Stormwater Department, Infiltrator Systems Inc., 
4 Business Park Road, P. 0. Box 768, Old Saybrook, 
CT 06475. A prompt response will follow. 

Page 6 Call infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 
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High Capacity Infiltrator H-20 Chamber System II~ 15 li i;rii Cal 0® 
SYSTEMS INC 

Project _______________ _ 

By _________ Date _____ _ 

Location _______________ _ 

Checked by ______ Date _____ _ 

SYSTEM REQUJREMENTS 

1 . Required storage volum~ (V8 ) = .................................. ............................................ ._I __ ___.I ft3 (V8 ) 

2. Number of chambers (C} needed: ci':s~) = .............. .......... .................................. I I chambers (C) 

3. Required bed size (S): (C) x 17.7 ft2 = ..................................... .' ................................ [ I ft2 (S) 

4. Quantity of stone (V8 t) needed: (C) x 0.85 yd3 = ................... f ............................... l ,_ __ ____. yd3 (V8 t) 

Quantity of stone in tons: (V8 t) x 1.4 = ......... ......... ............ .... .. ............ ........ ..[ ,_ __ ____. tons of stone (T st) 

5. Volume of excavation (Ex): (C) x 2.0 yd3 = ........ ..................... .............................. .... ._I __ ___. yd3 (Ex) 

6. Area of filter fabric (F) required = .. ....................... .......................... .................. ... .. .... I I yd2 (F) 

7. Required geogrid (1811~,000 orTensar BX1100} (G) = ........................................... 1 I yd2 (G) 

8. Quantity of end plates needed (Ep): 2 x (# of rows) = ............................................. I I end plates (Ep) 

NOTE: Round up to the nearest whole number. 

SYSTEM COST 

Quantity Cost Total 

Chambers (C) X $ I chamber = $ 

Stone (Tst) tons X $ I ton = $ 

Excavation* (Ex) yd3 X $ I yd3 = $ 

Filter fabric (F) yd2 X $ I yd2 = $ 

Geogrid (G) yd2 X $ I yd2 = $ 

End plates (Ep) X $ I end plate = $ 

SUBTOTAL (does not include cost for installation): $ 
*Excavation includes backfill and compaction. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. Page 7 
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SYSTE1l 1LLUSTRATJONS 

PLAN VIEW OF HIGH CAPACITY H-20 INFILTRATOR CHAMBER SYSTEM 

,of· 

15" - 72" diameter pipe 

HI--- Pavement 

~w~--Geogrid (lSI 14,000 or Tensar BX11 00) 

Compacted fill 
4 oz. filter fabric 

Stone backfill 

<:£layer of 1 1/2"- 2" 
washed, crushed stone 
beneath chamber system 

· Pipe headers may be used to detain the water 
when used with an overflow or to retain the water 
when used with a solid end plate 

TYPICAL CROSS SECTION HIGH CAPACITY H-20 INFILTRATOR CHAMBER SYSTEM 

Geogrid (ISI14,000 or 
Tensar BX1100) 

Geogrid must 
extend 5' beyond 
the footprint 
of the chambers 

1 1/2" "2" 
washed, 
crushed stone 

Compact the 
base to a 
minimum·of -~:..r 
95% of the 
modified 
Proctor density 

Compacted, well graded granular backfill (per Infiltrator 
Systems' requirements) which contains an even distribution 
of particle sizes with no more than 10% fines (particles 
passing the #200 sieve) ranging from silt through sand to 
gravel (.min. of 95% of the modified Proctor density) 

Paveme 

, j 

18" min.-
96" max. 

G 7 /~J-yC_i ~1-­
High Capacity · · 
H-20 Infiltrator 
chamber (typ.) 

NOTE: Geogrid must overlap on itself at least 2' when using more than one roll. 

PageS Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 
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lnlaiii;'liC•lit 
SYSTEMS INC 

TYPICAL CROSS SECTION OF THE PERFORATED PIPE DISTRIBUTION METHOD 

Geogrid (lSI 14,000 or Tensar BX11 00) 

Compacted, well graded granular backfill (per 
Infiltrator Systems' requirements) which contains 
an even distribution of particle sizes with no more 
than 10% fines (particles passing the #200 sieve) 
ranging from silt through sand to gravel (min. of 
95% of the modified Proctor density) 

Pavement 
Geogrid must 
extend 5' beyond 
the footprint 
of the chambers ~~:7'<:"~~""":r-r7""':m+71-r7"'""'::.-;r-r-7""7~"7""";.,....J lr...,.-r-r-r-A:.-r""7"""C,.....-r, 

1 1/2"- 2" 
washed, 
crushed stone 

Size the pipe and orifices 
to handle the anticipated 
flow. Maintain 6" min. 
from chamber sidewall 
or excavation sidewall. 

Compact the base to a --~ 
minimum of 95% of the 
modified Proctor density In lieu of custom drilled pipe, stock pipe 

wrapped on the bottom half with filter 
material can be used. Fabric can be held 
in place with plastic wire ties at intervals 
not exceeding 4' in length. 

TYPICAL CROSS SECTION OF A CATCH BASIN SUMP TO A RETENTION SYSTEM 

Catch 
basin-

Geogrid (ISI14,000 
or Tensar BX11 00) 

4 oz. filter fabric 

\ -

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. 

High Capacity 
H-20 Infiltrator 
chamber (typ.) 

Page9 
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MEDIAN STRIP DESIGN 

INSPECTION PORT DETAIL 

I 
18" min.-
96" max. 

High Capacity 
H-20 Infiltrator 
chamber 

24" 
square 

Curb 
Pavement 

High Capacity H-20 
Infiltrator chamber (typ.) 

Floor box frame and lid 
Neenah R-7506 or equal 
w/s.s. cap screw lid closure 

Page 10 Cal/ Infiltrator Systems' storrnwater department at 1-800-221-4436 for free technical and product information. 
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Uili1J'TED 'N~RRAJ'l'TY: 
]-]JGJ-i C"~PACJTY B-20 J?'JFJLTRi;TOR ChA1l8ER :SYSTE?11 a~liliii1!il•l!t 

SYSTEMS INC 

a. The structural integrity of the High Capacity H-20 System (as defined below), when installed in accordance with Infiltrator's 
written specifications at the time of installation, is warranted to the original purchasing contractor or subcontractor (the 
"Purchaser") against defective materials and workmanship for one (1) year from the date of purchase. Should a defect 
appear in the warranty period, the Purchaser must inform Infiltrator Systems Inc. ("Infiltrator") of the defect in writing within 
ten (10) days of the discovery of the defect. Infiltrator agrees to supply replacement components for those parts of the 
System found by Infiltrator to be defective. The supply of replacement components is the sole remedy of the Purchaser for 
breaches of this warranty. THIS WARRANTY IS EXCLUSIVE. THERE ARE NO OTHER WARRANTIES WITH RESPECT TO 
THE SYSTEM, INCLUDING NO WARRANTIES OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE. 

b. This Limited Warranty applies solely to the System, which is defined as the H-20 units and endplates manufactured by 
Infiltrator and sold to the Purchaser. This Limited Warranty only applies to such units and endplates when installed in a single 
layer. UNDER NO CIRCUMSTANCES, SHALL THE UNITS AND ENDPLATES BE INSTALLED IN A MULTI-LAYER CON­
FIGURATION. 

c. If the System is not installed in strict accordance with a design approved by Infiltrator, including any modifications required 
by Infiltrator, Infiltrator shall have no liability or responsibility to the Purchaser, including no liability or responsibility under 
this Limited Warranty. 

d. Prior to installation of the System, Purchaser shall require the installing contractor to attend a conference with Infiltrator to 
discuss installation requirements. If the installing contractor fails to attend this conference, Infiltrator shall have no liability 
or responsibility to the Purchaser, including no liability or responsibility under this Limited Warranty. 

e. Infiltrator may elect to have a representative onsite during all or parf'of the installation of the System. The Purchaser agrees 
to permit the Infiltrator representative to be onsite for the installation and to cooperate with the Infiltrator representative in all 
reasonable respects. If the Purchaser breaches this subsection (e), then this Limited Warranty shall be void. 

If the representative is onsite, the representative shall be there solely for purposes designated by Infiltrator. THE REPRE­
SENTATIVE SHALL NOT ASSUME ANY OBLIGATIONS OF ANY CONTRACTOR OR SUBCONTRACTOR. SPECIFI· 
CALLY, AND WITHOUT LIMITATION, ALL SUPERVISORY DUTIES ARE THE SOLE RESPONSIBILITY OF THE PUR­
CHASER; AND THE PURCHASER SHALL BE SOLELY RESPONSIBLE FOR INSTALLATION OF THE SYSTEM IN 
ACCORDANCE WITH THE APPROVED DESIGN AND INFILTRATOR'S WRITIEN SPECIFICATIONS AT THE TIME OF 
INSTALLATION AND IN ACCORDANCE WITH ALL APPLICABLE LAWS, CODES, RULES, AND REGULATIONS. 

The providing of a representative onsite shall have no effect on the terms and conditions of this Limited Warranty or on the 
relative rights and responsibilities of Infiltrator and Purchaser under this Limited Warranty, nor shall the presence of the rep­
resentative at the site increase Infiltrator's liability under this Limited Warranty. 

f. Under no circumstances shall Infiltrator be liable to the Purchaser or to any third party for claims arising from the design of 
the System, shipment of the components of the System, or installation of the System. 

g. THE WARRANTY DOES NOT EXTEND TO INCIDENTAL, CONSEQUENTIAL, SPECIAL, OR INDIRECT DAMAGES; 
PENALTIES OR LIQUIDATED DAMAGES, INCLUDING LOSS OF PRODUCTION AND PROFITS; LABOR AND MATERI· 
ALS; OVERHEAD COSTS; OR OTHER LOSS OR EXPENSE INCURRED BY THE PURCHASER IN REMOVAL OR 
INSTALLATION OF THE SYSTEM. SPECIFICALLY EXCLUDED FROM WARRANTY COVERAGE ARE DAMAGE ARIS­
ING FROM ORDINARY WEAR AND TEAR; ALTERATION, ACCIDENT, MISUSE, ABUSE, OR NEGLECT; THE SYSTEM 
BEING SUBJECTED TO STRESSES GREATER THAN THOSE PRESCRIBED IN INFILTRATOR'S WRITIEN SPECIFI­
CATIONS; THE PLACEMENT OF IMPROPER MATERIALS INTO THE SYSTEM; OR ANY OTHER EVENT NOT CAUSED 
BY INFILTRATOR. . 

h. This warranty may not be amended except by a written instrument signed by an officer of Infiltrator at its corporate head­
quarters in Old Saybrook, Connecticut. This Limited Warranty does not apply to any party other than to the Purchaser. 

Cal/ Infiltrator Systems' stormwater department at 1-800-221-4436 for free technical and product information. Page 11 
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T h a w o r I d I a a d a r i n c h a m b a r t e c h n o I o g y'" 

4 Business Park Road, P.O. Box 768 
800-221-4436 860-388-6639 

Old Saybrook, CT 06475 
FAX 860-388-6810 

www. infiltratorsystems.com 

800-221-4436 

r' 
I· 

Distributed By: 

U.S. Patents: 4,759,661; 5.017,041:5.156,488: 5,336.017; 5.401.11.6; 5,401,459: 5.511,903; 5.588,778; 5,716.163; 1.815.925; 1,974;938; 1,729.383; 448,338 
Canadian Patents: 1.329.959; 2,004,564 Other U.S .. Canadian. and foreign patents pending. 

Infiltrator. Equalizer. PowerArch, and SideWinder are registered trademarks and the following are trademarks of Infiltrator Systems Inc.: 
BigFoot. Contour. Distributor. Maximizer. MaxWin. Microleaching. PolyTuff. Snaplock, and UniFiex. ©1998 Infiltrator Systems Inc. Printed in U,S.A. B060398HP YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 228



JCC Environmental Division Preconstruction Meeting 
• 51111"1"\r\ Me.t1-104JI'l-L t3'f-WT15 TC\i ~( 'W I J 

Project FAotLY LIEfi. 4141--a.~ Date 4.f9jOA /tJ:~oA-11 

1. Is the person who will be designated as the Responsible Land Disturberfor 
implementation of the approved Erosion Control Plan present? 

YES~NO~Name~--~i~t~7~f~,,~6f~··~n~,~~--------------------------
2. Does the person who has been identified above possess a certificate of competence 

issued by the Department of Conservation and Recreation in Erosion and Sediment 
Control or are they a licensed Professional Engineer, Land Surveyor, Landscape 
Architect, or Architect? 

YES--- NO_ Certificate or License No·----------,------------

3. The person designated above, is required by the Virginia Erosion and Sediment Control 
Regulations to insure the installation and daily maintenance of the erosion and sediment 
control measures. 

4. A copy of the Virginia Erosion and Sediment Control Handbook (VESCH) is required to be 
on the project site daily. v-

5. A copy of the approved site plan is required to be on the project site daily. l/" 

6. Are there any proposed revisions to the approved plan pending__? 
• _J, C.H~'-5'i'ZIP~.Jof'JS....S1 Hu_G-tt6:.~ CJV..PPl-'f/ /0 -C!,..a't2.01Nt't"f"'i:. 

YES_L NO_ C-~Nli-ts w 1'i'H MA-NI..t?~c"rl-ttUA .4-NIO Si,..C..6r"'' ~ ftfPtzovfiL. 
'2:Ft 8'77 ... ?'0:33 

7. Any proposed changes to the approved plan must be submitted to James City County for 
review and approval prior to implementation. ~ J , C t.TP-l S.lv p,+EJ(--loNC-s r+ov 15 VLO 

8. Is the person designated above aware of any discrepancies, errors or deficiencies with 
the approved plan? 

YES .. NO_K_ 

9 .. James City County is al:lthorized under the Virginia Erosion and Sediment Control Law to 
require project monitoring and inspection reports to insure compliance with the approved 
·plan. If James City County determines that inspection reports are required, they shall be 
submitted to the Environmental Division for review at intervals determined by the Division. 

Responsible Land Disturber B( u... f'-1,!} tU aJ lf\ic;._ 

Rev. 1/02 I ~--::::--
/ 
f 
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Erosion and Sediment Control 
Preconstruction Meeting Checklist 

Project:Sr111H 1'1Et101Z.JAL &ens:r G&Ltrec.H fa!'otLL'( L 1 Ef. ~~ 

Date: ~/2 Jo~ 
----~h~~~,+~=---------------

Time: Jb ~ (JO /}"'1. @J>M 

Pennitee: ;s-,1 !T11 )'1f!,ML2a 1A-k i3ttPD~Address: 
6. SJ 7 J0CHr-ttJN~ /(o14-t) 
H JL-l:tAC/5/.3~ j/Jf '2..3/'("f" 

Contractor: .J l MA-SS 1 " r\\ c. i1 Ca i<.ll 

PhoneNo.: 810 - ;-,£2.{ Fax No.: S"'6b- 8 51, h 

Address: _______________________________________________ _ 

1. Phasing of Erosion and Sediment Control Practices 

A. Narrative Plan - R £1/2£0 ~ 

B. Contractor-Developed Sequence of Construction - i<.Jrv I G. ecJfi;{) J 0 ISCv<.. S S. LD 

2. Installation Procedure for Primary Erosion and Sediment Control Practices 

Construction Entrance 
Silt Fence 
Rock Check Dams 
Culvert & Storm Drain Inlet Protection 
Stonnwater Conveyance Channels 
Temporary Seeding 
Outlet Protection 
Sediment Traps 

Sediment Basins 
Stormwater Management/BMP Facilities 
Diversions 
Soil Blankets & Mattings 
Mulching 
Permanent Seeding 
Storm Drainage System 

Other :r:~ F IL ~1'tj)o M G. A-~ IN 

3. Inspection and Enforcement Procedures 

A. Permittee/Contractorlnspections: 0lSCV..S8~0 0 ITH k\C-+< ~ K 

B. County Inspections: ___________ « _________________ _ 

C. Enforcement Actions: 1l 

-------------------------------------
1. Informal Contact: ~ --------
2. Inspection Report: __ --=-~-----

Revised 1/02 
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Erosion and Sediment Control 
Preconstruction Meeting Checklist 

3. Notice to Comply: 

4. Legal Proceedings: ___ l_l __ _ 

Page2 

4. Limits of Clearing, Tree and Other Critical Areas Protection Measures Inspection 

A. Clearing limits properly flagged? )tt Yes 0 No 

B. Color of Flagging: __ O'--'--'R;...:..A-.:....;_tJ...:;;;6-£-=-----

C. Tree Presservations/Critical Areas protected adequately? )[ Yes 0 No 

D. Color ofFlagging:_~O"""""-.._,a ...... fl~CIIu..G-E~--- 0 
:>\ 

E. 
~ 

Tree Preservation/Critical Areas Protection Measures, Type: 51 LT F=li.AIC'f:. iJ1 hi LUI l'<.fi ~ 
!;.. 

5. Issuance ofStormwater Management/BMP, Record Drawing and Construction Certification, Standard { 
Forms and Instructions (If Applicable to Project) ~ 

6. Attendees - Identify Contract Person for Erosion Control 

Si~~A:7 f2£_ 
Printed 
Name: K1c_..K Ceo K. 
Affiliation: J h. 1'1 A-SS I t 

Address: -----------

~/:."' .., t?"b4 3 DFf=IC£ 
Phone No. ~'} D - .STM Q6.u 

7. Comments: J14£C41\l r1eli..nNt.. f.c(L 

J, M~'Sli 
l1NmdG(O.{ I f\1/Tt.l L.tf14.~ 

Vltf6 .:CI'-It.. 
Fv~ CEIZ.'l'l FICATiotJ, J CC PB.!i$ &-..~ T - ul:?R.K 

County Agent: &o /!:? Lft.N f J S::.o tr lttc:?t1d. S 
- I 

Title:~ _ _l_--.:.-.;,v:...:.:5::..;;P._,'d.=cP~:::.._:_;tr~-----------­
espoiicy.frm 

'< ...... 

~ 

Revised 1/02 
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J. CHRISTOPHER JONES 
Branch Manager 

Tel 757.877.8033 
WATER & SEWER Fax 757.877.8038 
7830 George Washington Hwy Mbl 757.870.0837 
Yorktown, VA 23692 jonathan.jones@hughessupply.com 

www. hug hessupply. com 

Frank G. Mundy, II, L.S. 
Land Surveyor 

_V_anasse HangenJ3rustlin,___.LlLn"'-c~. __ _ 

--------------------------------

477 Mclaws Circle ~----
Suite 1 

Williamsburg 
Virginia23185-6316 

757.220,0500 • FAX 757.220.8544 
email: fmundy@vhb.com 

www.vhb.com 

Timothy J. Hogan, P.E. 
Project Manager 

~n~~gmL81UStlin~~cb. __ ---~-----------------------------
477 Mclaws Circle 

Suite 1 
Williamsburg 

Virginia23185-6316 
757.220.0500 • FAX 757.220.8544 

email: thogan@vhb.com 
· www.vhb.com 
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In our op~n~on, removal of the two drainage pipes 
currently discharging in the vicinity of the infiltration basin 
will likely result in "drying" of the wet soil conditions 
encountered at shallow depth in Borinq B-6. However, as stated 
in our geotechnical report, groundwater seepage may exist at 

· shallow depths beneath this site on a transient basis due to the 
sandy nature of a majority of .the soils penetrated in the test 
borings. Such seepage is expected to be minor in quantity and 
should not adversely impact the performance of the infiltration 
basin, provided a small factor of safety has been applied to 
basin capacity during design of the stormwater manaqment basin to 
account for such seepage conditions. 

We hope this information addresses the concerns of 
James City County review personnel. Call me if you have 
questions or require further review. 

YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 234



Ia 

--
.. , 

< 1;" f'' 
., ... 

YC024_SMITH_MEMORIAL_BAPTIST_CHURCH - 235
















	Maintenance agreement
	Completed construction
certification
	As-built plan
	Watershed
map
	Construction
plan
	Design
calculations
	Geotechnical reports
	Correspondence
	Inspection records
	Miscellaneous



