
James 
City 

County 
VIRGINIA 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW. 

BMPNUMBER: WC054 

DATE VERIFIED: July 19, 2012 

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh 

LOCATION: WILLIAMSBURG, VIRGINIA 
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Stormwater Division 

MEMORANDUM 

DATE: March 12, 2010 

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

FROM: Tina Cantwell, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: WC054 

PIN: 1340100009 

Subdivision, Tract, Business or Owner 
Name (ifknown): 

Property Description: 

Site Address: 
Box 15 

Agreements: (in me as or sean date) Y Book or Doc#: 

Comments 

Faith Baptist Church of Williamsburg 

Church Site 

4107 Rochambeau Road 

Drawer: 8 

990008273 

010010661 

Page: 
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DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

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 inspecting, operating, installing, constructing, 
reconstructing, maintaining or repairing the SYSTEM. 

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

6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any 
and all claims for damages to persons or 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 COUl\T'fY 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. 
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/ • • . 

// IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF 
/ / COVENANTS as ofthis ,if day of JG4rii<-if )( 2<f:'CJ / 

! 

COVENANTOR(S) 

Print Name/Title 
ATTEST: 

COVENANTOR(S) 

Print Name/Title 
ATTEST: 

COMMONWEALTH ~GINIA /l c 

~/COUNTY OF ~ a;..e3 .d.t_:_r 'j;L .-.- cJf.-
I hereby certify that on this ,LL:::cfay of ..:.J U/1. e. , ~~before the subscribed, a 

Notary Public of the SY5e o(VrrsiiJia, ~r the, SityiCounty of =J?tues f!t ~ , aforesaid 
personally appeared ~01€ l ::l.z.te r and did acknow~ge the aforegoing 
instrument to be their Act. 

1N WITNESS WHEREOF, I have hereunto set my hand and official seal this _Li!!: day of 
.:::fun e ;19-0?-0d I 

My Commission expires: q lz ~ ~ 
' 

Approved as to form: 

c6;~y 

drainage. pre 
Revised 2/97 
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This Declaration of Covenants prepared by: 

~~~·~_,/-J:L;;;c~ 
(Print Name) 

·~~ 
(Title) 

ffO]L 2~&;.--.(«<y<c "L.:::k;l..-- e: 
(Address) · 

t-t.J:.t;' .... _r~ 1/Lf :z 2 ~ r 
(City) / (State) (Zip) 
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JAMES CITY COUNTY 

DATE: 2-17-'1 'l 

. TO: .fLO 
--~~~---------~ 8/t~ 

L 

:t==================================ft and Declaration of 
o Construct, Maintain 
ss to a Stonnwater Facility. 

de this 24th day of July 1998, by and between 
n interest, (COVENANTORS) and the County of 
ical subdivision of the Commonwealth of Virginia. 

-------¥.~,.....------,~--•re the owners of the real property, with 
.=l=================:s.:;:t:::::::::=:=z:::::::======lcel (2) in James City on plat entitled "Plat of 

COMMENTS: 
~ o..~f'e-e~ C.O ~ ~ 

tme of Hickory Neck Corporation being a portion 
[agesterial District James City County, ref: 

T~ &r~ + fc .I'U..J.u;j n "i-

r-e_,{ oc.~ ~ 1S JA. ,o -ro a k..t::i:._ 

foal>~ ~f/W "'1-t.d ~ h~ 

fu.AcA ... '-<.d ~dt!-< ,arr.~-. li: 

. ationof the mutual covenants herein contained it 
~ ~ COVENANTORS to develop Parcel2 by 
I )rdance with the Site Plan approved by the 
i ;truct and maintain a stormwater facility, in 

within this AGREEMENT, on Parce14. 

£., W'\f:J~ 1~ t:t.M. ~g(~~ 
0 

\0-(, j..;._J ~ A.. s. ~ , ... ( .-..... s t'f "'- Jt-'.. ETH: 

:uti authority to execute deeds,mortgages,other 
s in the property described above, do hereby 

ill provide surety, acceptable to the County 
.MENT in the amount of $28,000 letter of credit. 
I 

· 11 construct the stormwater water quality 
, ............ .._._. ...... , <U) ~.uvvvu u11 <~ '-..-uumy approved HMP plan facility to be designed by 
Langley & McDonald, and that the construction will conform with the "Virginia Erosion 
and Sedimentation Control Handbook" third edition. 

3: The COVENANTORS agree that the construction ofsaid_£ACILITY will 
be completed, accepted and approved by the COUNTY no later thart~bruary ~ 

Page 1 of 3 
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Agreement and Declaration of 
Covenants to Construct, Maintain 

and Provide Access to a Stormwater Facility. 

2-17-q 'l 

This AGREEMENT, made this 24th day of July 1998, by and between 
Faith Baptist Church and all successors in interest, (COVENANTORS) and the County of 
James City, Virginia (COUNTY), a political subdivision of the Commonwealth of Virginia. 

The COVENANTORS are the owners of the real property, with 
improvements thereon, designated as Parcel (2) in James City on plat entitled "Plat of 
subdivision of property standing in the name of Hickory Neck Corporation being a portion 
of28.007 acres situated in Stonehouse :rvfagesterial District James City County, ref: 
DB183,P249 & PB34,P97 

NOW, THEREFORE, in considerationofthe mutual covenants herein contained it 
is agreed that the COUNTY will allow the COVENANTORS to develop Parcel 2 by 
constructing a Church on parcel 2, in accordance with the Site Plan approved by the 
COUNTY, if the COVENANTORS construct and maintain a stormwater facility, in 
accordance with the conditions contained within this AGREE:rvtENT, on Parcel4. 

WITNESSETH: 

We, the COVENANTORS, 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 COVENANTORS shall provide surety, acceptable to the County 
Attorney, for performance of this AGREE:rvtENT in the amount of $28,000 letter of credit. 

2. The COVENANTORS shall construct the stormwater water quality 
(F AClllTY) as shown on a County approved BJ\.1P plan facility to be designed by 
Langley & McDonald, and that the construction will conform with the "Virginia Erosion 
and Sedimentation Control Handbook" third edition. 

3: The COVENANTORS agree that the construction ofsaid..EAClllTY will 
be completed,accepted and approved by the COUNTY no later thari~brua~ --·---

Page 1 of 3 
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4. If the COVENANTORS fail to construct the facility in accordance with the 
stipulations contained in this AGREEMENT, the COUNTY may use the surety to 
construct or complete the FACILITY. On satisfactory completion of the FACILITY, the 
COUNTY shall release the surety provided in paragraph 1. 

5. The COVENANTORS shall provide maintenance for the FACILITY 
located on and serving the above described property to ensure that the FACILITY is and 
remains in proper working condition in accordance with that approved design standards, 
and with the law and applicable executive regulations. 

6. The COVENANTORS shall provide and maintain perpetual access :from 
public right-of-ways to the FACILITY and the COUNTY, its agent and its contractor. 

7. The COVENANTORS shall grant the COUNTY,it's agent and it's 
contractor a right of entry to the FACILITY for the purpose of inspecting, operating, 
installing, constructing, reconstructing, maintaining or repairing the FACILITY. 

8. If after ten (10) days written notice by the COUNTY, the 
COVENANTORS SHALL FAIL TO MAINTAIN THE facility in accordance with the 
approved design standards and with the law and applicable executive regulations, the 
COUNTY may assess the COVENANTORS and/or all property served by the FACILITY 
for the cost of the work and any applicable penalties. 

9. The COVENANTORS shall indemnifY and save the COUNTY hannless 
:from any and all claims for damages to persons or property arising :from the installation, 
construction, maintenance, repair, operation, or use of the FACILITY. Except as to such 
claims that may arise out of maintenance or construction activities undertaken by the 
COUNTY or it's agents. 

10. The COVENANTORS shall promptly notify the COUNTY when the 
COVENANTORS legally transfer any of the COVENANTORS ownership in or 
responsibilities for the FACILITY. The COVENANTORS shall supply the COUNTY with 
a copy of the document of transfer, executed by both parties. 

11. The COVENANTS contained herein shall run with the land and shall bind 
the COVENANTORS and the COVENANTOR'S heirs, executors, administrators, 
successors and assignees, and shall bind all present and subsequent owners of the property 
served by the FACILITY. 

12. This AGREEMENT shall be recorded in the circuit court clerk's office for 
the County of James City, Virginia. 

Rage 2 of 3 
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In witness whereof, the parties have executed this AGREEMENT on the 
date first above written. 

Michael Privett.~.::::::.:::::z::~'..t:::::4-C.~r:.t 
Pastor. & Trustee 

Charles Poindexter~~~~~!ZlCI'IJ'-1D"' 
Trustee 

This Agreement and Declaration Prepared by: 

Michael Privett 

Pastor, & Trustee 

P.O.Box.65Q . 

. . . Lightfoot VA 23090 
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County Plan No.: 
Project Name: 

James City County, Virginia 
Environmental Division 

Stormwater Management/BMP Facilities 
Record Drawing/Construction Certification 

Review Tracking Form 

Stormwater Management Facility: 
Ph~: 
~ Information Received. 

Record Drawing Date: 
Construction Certification Date: 

0 ~inistrative Check. 

Q..J/' RDICC Standard Forms (Required ar:Jeb ~20010nly) /,_/ f~Me 
13'. Insp/MaintAgreement Info: ";J;{.dl *"~IDOifl/}6/ h~bl -1; MIS£~""· 
~ BMP Maintenance Plan Location: ; re:. Ye.s

1 
FtuF" ' "' Jltttl/) $J/Ir7 

/ I?'" Other:----------------------------
~ Sta¢ard E&SC Note on Approved Plan Requiring RD/CC or ~ou!Jty comment in plan review Jjle. 
-~ arYes ONo Location: /hfe#/9_2J_etf-C-I ~ 
0'" _ Assign County BMP ID Code Code: _ __..W4~C---'(')~S=+r----------
ii¥" 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.). 
[U'" Initial As-Built File setup (label, copy hydraulics, BMP information, etc.). 
g / Inspector Check ofRD/CC. 
~ / Pre-Inspection Drawing Review- Approved Plan (Quick loo prio to field inspection). 
jg' Final Inspection (FI) Performed Date: 2--

-~T-~~-----------
....JJ........ Record Drawing (RD) Review Date: --Lf---""7,____,.'-2--=-----------
<..:.Q../ Construction Certification (CC) Review Date: 

0 Actions: 
0 
0 

No comments. 
Co.!Pffients. Letter Forwarded. 
13'R~ord Drawing (RD) 
~~struction Certification (CC) 
9-Construction-Related (CR) 

Date: 
I I 

0 Site Issues (SI) I 
0 Other : ttl,_ ~ J J • ~ 4...()'1- ot)' 

0 Second Submission: Aft tlf-~J[t.,J '1/2.1/ 0 ,_, l!tJ DK1' Ct 0/£. .~/0,_7 
0 / Third Submission: I ~ ' 
l1t' / Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Procee7ith bond re~ase. 
~ Notify Darryl/Joan/Pat of acceptability using email (preferred), form or verbal. _?"v,--; ,fe/ tf'~T 
~ Check/Clean active file of any remaining material and finish "As-Built" file. 
0 Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
0 Copy Final Inspection Report into County BMP Inspection Program file. 
0 Digital Photographs obtained. 
~ Add to JCC Hydrology & Hydraulic 

Date: ,, 
lfm cc. ~o~~/e,;.Jd 5-'~:/C- 3 'I- .4>lL Jc£. CNo/ co-;:1e~f IF ~ c/afet/ ,;::t1; ':: (5f~7'/-u'.). L-AW'1Jy_,r44~ R~Jr e 
~ 'J r/ 7Jfeol f{l ~ y ~ 't \?00 WC054_FAITH_BAPTIST_CHURCH_OFFSITE - 009
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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 general(y 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 involvittg 
t!te construction of an impounding structure or dam embankment, certification is required by tl 
Professional Engineer who has inspected the structure during its construction. Cttrrently there are 
over 20 water quality type BMP's accepted by the County.) 

Section 1 -Site Informntion: 

Project Name: 
Stmcture/BMP Name: 
Project Location: 
BMP Location: 
County Plan No.: 5P --"-:?_.f,___ __ - _o_o __ _ 

Project Type: 0 Residential 0 Business 
0 Commercial 0 Office 
0 Institutional 0 Industrial 
0 Public 0 Roadway 
yt Other ,;::'IJr?Lh . 

Tax Map/Parcel No.: 
BMP ID Code (if known): 
Zoning District:: 
Land Use: 
Site Area (sf or acres): 

'we. -o rt 

Brid Description of Storm water Management/BMP Facility: 1217/" cftba/:;d ft::k"'Z do~~/:!) 

Nearest Visible Landmark to SWM/BMP Facility: Ml/6 4b;:ifsl; Ch.v-ec:l< L?v//~J' 

Nearest Vertical Ground Control (if known): 
0 JCC Geodetic Ground Control 0 USGS · 0 Temporary 0 Arbitrary )<other 
Station Number or Name: 
-Datum ot Reference Elevation: /#{/bf'Z-/ /15 5;1"'0?</,;./_ ~;J 5ift5CJ C-::J.-
Control Description: i-"'7/'""D~/t.·.<:... /)5\1 ~.T ::t-nn S 
Control Location fr-om Subject Facility:_~:::-----------:---------:--:----,--

Page 1 .or 1'6 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: 0 Yes 0 No Jl Unknown 
Approx. Construction Start Date for SWMIBMP Facility: ---------+-------------
Facility Monitored by County Representative during Construction: ~Yes 0 N9 0 Unknown 
Name of Site Work Contractor Who Constructed Facility: ~f'if'l'·,.-") ('CXC:.R..tt..._.t,...,o !d5 
Name of Professional Firm Who Routinely Monitored Construction: -,-~N~o:::.!::~=->oE""-------------
Date of Completion for SWMIBMP Facility: -p~~.,o<t_--\= ~u\ 3 , a-oo~ 
Date ofRecord Drawing/Construction Certification Submittal: 5~ ':lo 1 :;l-oo2_ 

(Note: Record Drawing and Construction Certifications are required within tltirty (30) days of the 
completion of Storm water 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: 

UMP Contractor: 

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

Fax : ::Sr<'Y'"< .::_ 

Title:----------

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

Firm Name: LI"\~JJ.. ~fiR_\{- yc:.":'"S\~i:J b\1-<;) 0? 
Mailing Address: H o ~ "l S ;2o ,.J b"?V .-~ ~-> .0 ' 

Wr/Ju., · L>CNt·6 , ,;A '2.-31 <?t> 

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

Business Phone: Jf7 - cf"?&; .- ? 1J 5 c;" 
Fax: 5 /'tV"....,.-<::. . 
Contact Person: :S f:"'v'\ <" 5 1"'\ ""-1? ~··' ,.__<:> iq,· 5 
Site Foreman/Supervisor: 11 ,// ' 

Specialty Subcontractors &PuiJ?ose (for BMP Co.nstruction 0:1ly): --------
&(2,/c::;_ 

Page 2 of 16 
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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 Srormwater Jlyfanagement!BMP Facilities. 
A Registered Professional Engineer IS responsible for the inspection, monitoring and 
certification ofStormwater Management I 8/1.;/P facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

I hereby certify to the best of my knowledge 
and belief that this record drawing representsthe actual 
condition of the Stormwater Management I BMP 
facility. The facility appears to conform with the 
provisions of the approved design plan, specifications 
anJ stormwater management plan, except as specifically 

notcd(o.M /;(c /{cu~p· a~/~5). 

__________ (Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

FirmName: ~~~J~eJc./?C. 
Mailing Address: go ~&7 

hk ?A;;; ;v ,f -z-31 .a 1 
Business Phone: $ ~t..- 'e!L/1-'1/V~ 
Fax: ~oy-~ij-1~~~ 

Name: ~7//'f~~ ,.&/:;,.;. M6J 
Title: ~...-v"'.::::.-..~<'l/:....:&r..;;._,:....:r-:___. ________ _ 

Signature: /~ -
Date: /~<..rt:-

I hereby certify to the best of my knowledge 
and belief th'at this Stom1w,1ter Management/BMP 
facility was !llpp'#~~.i constructed in 
accordance with the provis;ons of the approved 
design plan, specifications Jnd stonnwater • 
management plan, except as specifically 
noted. 

V irgiHiu. ..BJ;:gistered 
Profess~al Engineer 

. : ..•.. ~ :') 
;, ' .~ . . 

(Seal) 
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Section 5- Record Drawing and Construction Certification Requirements and Instructions: 

0 

0 

0 

PreConstruction Meeting- Provides an opportunity to review SWM I BMP facility construction, 
maintenance and operation plans and address any questions regarding construction and/or 
monitoring of the structure. The design engineer, certifying profession:.tls (if different), 
Owner/Applicant, Contractor and County representative(s) are encoura::;ed to attend the 
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usu:~lly, 

this requirement can be met simultaneously with Erosion and Sediment Control preco.nstruction 
meetings held for the project. 

A fully completed STORMWATER MANAGEMENT I BMP FACILITIES, RECORD 
DRAWING and CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING 
CHECKLIST. All applicable sections shall be completed in their entirety and certification 
statements signed and sealed by the registered professional responsible for individual record 
drawing and/or construction certification. 

The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land 
Surveyor for the drainage system of the project including any Best Management Practices. 

Construction Certification. Construction of Stormwater Management I BMP facilities which 
contain impoundments, embankments and related engineered appurtenances including subgrade 
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, 
cutoffs, toe drains, hydraulic flow control stmctures, etc. shall be visually observed and monitored 
by a Registered Professional Engineer or his/her authorized representative. The Engineer must 
certify that the structure, embankment and associated appurtenances were built in accordance with 
the approved design plan, specifications and stormwatcr management plan and standard accepted 
constmction practice and shall submit a written certification and/or drawings to the Environmental 
Division as required. Soil and compaction test reports, concrete test reports, inspection reports, 
logs and other required construction material or installation documentation may be required by the 
Environmental Division to substantiate the certification, if specif1cally requested. The Engineer 
shall have the authority and responsibility to make minor changes to the approved plan, in 
coordination with the assigned County inspector,jn order to compensate for unsafe or unusual 
conditions encountered during construction such as those related to bedrock, soils, groundwater, 
topography, etc. as long as ~hanges do not adversely affect the integrity of the structure(s). Major 
changes to the approved design plan or structure must be reviewed and approved by the original 
design professional and the James City County Environmental Division. 

Record Drawing and Constmction Certifications are required within thirty (30) days of the 
completion ofStormwater Management I BMP facility constmction. Submittals must be reviewed 
and accepted by James City County Environmental Division prior to final inspection, acceptance 
and bond/surety release. 

Dual Purpose Facilities - Completion of constmction also includes an interim stage for 
Stormwater Management I BMP facilities which serve dual purpose as t·.!mporary sediment basins 
during construction and as permanent stom1water management I BMP facilities following 
construction, once development and stabilization are substantially complete. For these dual 
purpose facilities, construction certification is required once the temporary sediment basin phase 
of construction is complete. Final record drawing and construction certification of additional 
permanent components is required once permanent facility construction is complete. .. ·~. ~ ' 

·Interim Construction C&ltjit:alion is required for those dual purpose embankment-type facilities 
that are generally ten (10) feet or greater in damheight (*)and may not be converted, modified or 
begin function as a permanent SWM I BMP structure for a period generally ranging from six (6) 
to eighteen ( 18) months or more from issuance of a Land Disturbance pemlit for construction. 

Page 4 of 16 
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Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sedimt:nt basins per the Virginia Erosion and Sediment 
Control Handbook (VESCH); have a temporary service life of less than eighteen ( 18) months; and 
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard 
to the public's health, safety and welfare is detem1ined by the Environmental Division due to the 
size or presence of the structure or due to evidence of improper construction. 

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the 
natural bed of the stream or waterway at the downstream toe of the embankment to the top of the 
embankment structure in accordance with 4V ACS0-20-30, Virginia Impoundment Structure 
Regulations and the Virginia Dam Safety Program.) 

Record Drawings shall provide, at a minimum, all information as shown within these 
requirements and the attached RECORD DRAWING CHECKLIST specific to the type of 
SWMIBMP facility being constructed. Other additional record data may be formally requested by 
the James City County Environmental Division. (Note: Refer to the current edition of the James 
City County Guidelines for Design and Construction of Stormwater Management BMP 's manual 
for a complete list of acceptable BMP 's. Currently there are over 20 acceptable water quality 
type BMP's accepted by the County.) 

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, 
etc.) set of the approved stormwater management plan including applic:1ble plan views, profiles, 
sections, details, maintenance plans, etc. as related to the subject SWM I BMP facility. The set 
shall indicate "RECORD DRAWING " in large tt:xt in the lower right hand corner of each sheet 
with record elevations, dimensions and data drawn in a clearly amwtated forn1at and/or boxed 
beside design values. Approved design plan value~, dimensions and data shall not be removed or 
erased. Drawing sheet revision blocks shall be moditied as required to indicate record drawing 
status. Elevations to the nearest 0.1' are sufficiently accurate except where higha accuracy is 
needed to show positive drainage. Certification statements as shown in Section 4 of the' Record 
Drawing and Construction Certification Form, or similar forms thereof; and professional 
signatures and seals, with dates matching that of the record drawing status in the revision or title 
block, are also required on all a~sociated record drawing plans, prints or rcproducibh:s. 

Submission Requirements. Initial and subsequent submissions for review shall consist of a 
minimum 'Of one ( l )l:llue/black line set for record drawings and one copy of the construction 
certification documents with appropriate transmittal. Under certain circumstances, it is 
understood that the record drawing and construction certification submissions may be performed 
by different professional firms. Therefore, record drawing submission may be in advance of 
construction certification or vice versa. Upon approval and prior to release of bond/surety, final 
submission shall include one ( 1) reproducible set of the record drawings, one (1) blue/black line 
set of the record drawings and one (1) copy of the construction certification. Also for current 
and/or future incorporation into the County BMP database 'l'!nd GIS system, it is requested that the 
record drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an 
acceptable electronic file forn1at such as * .dxf, * .dwg, etc. or in a standard scanned and readable 
fmmat. The electronic file requirement can be discussed and coordinatt:d with Environmental 
Division staff at the time of final submission. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

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

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

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

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

All pian sheets have certification statements and certifying professional's signature and seal. 

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

6. 

7. 

8. 

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

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

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

Top widths, berm widths and embankment side slopes. 

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

->h 

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at 
least 100ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. 
Proper correlation is required between principal spillway (control structure) crest, emergency 
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and 'C!irnensions 
must reasonably match the design plan or be sequentially rt:lative to each other and the facility 
must reflect the required design storage volume( s) and/or design depth. 

Profile or elevations along the entire centerline of the emergency spillway. Emergency spillw'l}' 
may be steeper, but no flatter or narrower than design. 

Elevation of the principal spillway crest or outlet crest of the structure. 
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10. 

II. 

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

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains. 

Type and size of anti-vortex and trash rack device. Height, diamet~r, dimensions, bar spacings (if 
applicable) and elevations relative to the principal spillway crest. Indicate iflockable hatch is 

· present or not. 

;VD~ tr( fl ~~;,r.::n, size and number of anti-seep collars or documentation of other methods utilized 
for seepage control. May need to obtain this information during construction. 

?. r:;r)' ~j~op of impervio~s core embankment, core trench lirillts and elevation of cut-off trench bottom. 
May need to obtain this information during construction. 5~ ~~C"1'C-

V{ . . . ~~~ 
-Af::- 14. Elevation of the principal spillway barrel (outlet pipe) inlet and outlet inven. 

'1¥- 15. 

'it 16. 

~17. 

t!Jt 18. 

Jt!! 19. 

t£ 20. 

~21 
~ 22. 

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

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

·. BMP interior and periphery landscaping zones confonn with arrangements and requirements of 
the approved design plan. 

Maintenance plan taken from approved design plan transposed onto rec.)fd drawing set. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

No visual signs of erosion or channel dt:gradation inunec!iately downstn.:am of facility. 

Any other information fommlly requested by the Environmental Divisicn specific to the 
constructed SWM/BMP facility. 
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STORMWATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VIII. Group F- Extended Dry Detention (Includes F-1 Timba Walls; and F-2 Dry Er:tended Detention 
with Forebay) 

¥Fl. 

~F2. 

All requirements of Section II, Minimum Standards, apply to Group F facilities. 

Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow) 
location. 

t-J/ A F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.) 

)~ 17;r.;r>" t t) r:J? . r ~--'" F4. Forebay provided approximately 20ft. upstream of the facility. Forebays generally 4 to 6 feet in 
depth. 

t-1A FS. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging. 

".,o-rO' . 
4_..6C-- r F6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring ) 

gaskets for watertight joint construction. ,P/Pt:f tS ~F · ..j o1~Ct/;V$~77·2Jt--l / vu J:..v~e-J-;:] t!/f F7 ifini-barrel and riser, if used, contains a removable trash rack to reduce clogging. 

~ro ~ Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal 
orifice control was utiliz~d and a small, cage type external trash rack. /(../2' MK:..6/?.-:J-77,v'G 

fiA ?~4/.)0J;:::> ~,_/ cw-1/ 0" c::;? pJ ~/Zt'AC.s-' ?Vbe--
~1/ fr'r F9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. t_ FlO Timboc woll """ membm oxtendod to a minimum dopth of two (2) foet bdow gmun~ olovation. 

Fll. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

'f.___£ Fl2. 

){;:{. FI3. 

/4A F14. 

'4 F15. 

u Fl6. 

Stilling basin or standard outlet protection provided at principal spillway outlet. 

Adequate, direct access provided to the facility. Access corridor to facility is at least ten ( 1 0) feet 
wide, slope is less than twenty (20) percent and appropri:.~te stabilization provided for equipment 
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable. 

No visual signs of undercutting oftin1ber walls or clogging of the !ow orifice were present. 

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

No visible signs of accumulated silt/sediment were present in the f<Icility fo!lowing cons!IllctiGn or 
alternately, accumulated silt/sediment was properly removed and no adYerse affects to the 
function of the facility are anticipated. 
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CERTIFICATION STATEMENT: 
I HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE AND BELIEF THAT THIS RECORD DRAWING 
REPRESENTS THE ACTUAL CONDITION OF THE STORM WATER MANAGEMENT/BMP FACILITY. 
THE FACILITY APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN, 
SPECIFICAfiONS AND STORM WATER MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY NOTED. 

NOTES: 
I. DIFFERENCES IN DESIGN vs. RE ORD ELEVATIONS. 1/-8 

TOP OF DAM 70.8 {DESIGN) 0.73 RECORD "fP. 
48" DIA. RISER CREST 67.20 {DESIGN) 68.39 {RECORD)/ 
1.5'x5" WEIR NOTCHES CREST 66.80 {DESIGN) 67.97 {RECORD)/ 
EW-11 6" ORIFICE INVERT 58.75 {DESIGN) 60.42{RECORD)v'" 

CIPAL SPILLWAY BARREL SLOPE 2.93% {DESIGN) 2.95% {RECORD)/ 
CP INVERTS 58.00, 55.95 {DESIGN) 59.49, 57.28 {RECORD) 

M RGENCY SPILLWAY CREST 68.5 {DESIGN) 69.21 {RECORD)/ 
2. EMERGENCY SPILLWAY RELOCATED TO WEST SIDE OF DAM. v 
3. RIP-RAP INLET CHANNEL LENGTH 55-LF {DESIGN) 22-LF {RECORD) V 
4. FOREBA Y AREA NOT EVIDENT. V 
5. 3" ENDCAP ORIFICE INSTALLATION WAS NOT VISIBLE . .,/ 

6. ELEVAfiON- SURFACE AREA 
ELEVATION DESIGN AREA {S.F.) RECORD AREA {S.F.) 

58.80 0 0 
59.00 114 0 
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62.00 4595 985 
64.00 11057 2083 
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NOTE: HA-l & HA-2 BORINGS AND GEOTECHNICAL 
EVALUATION/SOIL CLASSIFICATION PROVIDED BY 
OTHERS . 
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CERTIFICATION STATEMENT: 
I HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE AND BELIEF THAT THIS RECORD DRAWING 
REPRESENTS THE ACTUAL CONDITIION OF THE STORM WATER MANAGEMENT/BMP FACILITY. 
IHE FACILITY APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN, 
SPECIFICATIONS AND SfORMWATER MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY NOTED. 

J AfHAN BLAIR WILSON 
RGINIA PROFESSIONAL ENGINIEER No. 019961 

NOTES: 
I. DIFFERE~ICES IN DESIGN vs. RECORD ELEVATIONS. 

TOP OF DAM 70.8 [DESIGN) 70.73 [RECORD) 
48" DIA. RISER CREST 67.20 [DESIGN) 68.39 [RECORD) 
I.S'x5" WEIR NOTCHES CREST 66.80 [DESIGN) 67.97 [RECORD) 
EW-11 6" ORIFICE INVERT 58.75 [DESIGN) 60.42 [RECORD) 
PRINCIPAL SPILLWAY BARREL SLOPE 2.93% [DESIGN) 2.95% [RECORD) 
24" RCP INVERTS 58.00, 55.95 [DESIGN) 59.49, 57.28 [RECORD) 
EMERGENCY SPILLWAY CREST 68.5 [DESIGN) 69.21 [RECORD) 
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3. RIP-Rf'P INLET CHANNEL LENGTH 55-LF [DESIGN) 22-LF [RECORD) 
4. FOREBA Y AREA NOT EVIDENT. 
5. 3" ENDCAP ORIFICE INSTALLATION WAS NOT VISIBLE. 
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68.00 11913 6425 
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CERTIFICATION STATEMENT: 
I HEREBY CERTIFY TO THE BEST OF MY KNOWLEDGE AND BELIEF THAT THIS RECORD DRAWING 
REPRESENTS THE ACTUAL CONDITION OF THE STORM WATER MANAGEMENT/BMP FACILifY. 
THE FACILITY APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN, 
SPECIFICATIONS AND STORMWATER MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY NOTED. 

ONATHAN BLAIR WILSON 
VIRGINIA PROFESSIONAL ENGINEER No. 019961 

NOTES: 
I. DIFFERENCES IN DESIGN vs. RECORD ELEVATIONS. 

TOP OF DAM 70.8 (DESIGN) 70.73(RECORD) 
48" DIA RISER CREST 67.20 (DESIGN) 68.39 (RECORD) 
I.S'xS" WEIR NOTCHES CREST 66.80 (DESIGN) 67.97(RECORD) 
EW-11 6" ORIFICE INVERT 58.75 (DESIGN) 60.42(RECORD) 
PRINCIPAL SPILLWAY BARRel SLOPE 2.93% (DESIGN) 2.95% (RECORD) 
24" RCP INVERTS 58.00, 55.95 (DESIGN) 59.49, 57.28(RECORD) 
EMERGENCY SPILLWAY CREST 68.5(DESIGN) 69.21 (RECORD) 

2. EMERGENCY SPILLWAY RELOCATED TO WEST SIDE OF DAM. 
3. RIP-RAP INLET CHANNEL LENGTH 55-LF (DESIGN) 22-LF (RECORD) 
4. FOREBA Y AREA NOT EVIDENT. 
5. 3" ENDCAP ORIFICE INSTALLATION WAS NOT VISIBLE. 

6. ELEVATION- SURFACE AREA 
ELEVATION DESIGN AREA (S.F.) RECORD AREA (S.F.) 

58.80 0 0 
59.00 114 0 
60.00 1551 0 
62.00 4595 985 
64.00 11057 2083 
66.00 15634 3802 
68.00 11913 6425 
70.00 15803 9793 

89.58 

89.04 
8'!.48 

87.99 

89.00 

88.63 

DATE 

180'-IS"RCP@ O.QI08FT/FT 

VDOT EW-11 
INV=89.49 

VDOT CLASS I 
RIP-RAP STONE 
LINED CHANNEL 

95.74 

VDOT Dl-38 STORM INLET 
RIM=95.74 
INV=91.44 (TBM) 
BENCHMARK ELEVATION COORDINATION 
fO "LANDMARK" SITE PLAN DATED 7-12-00 
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N/F 
FAITH BAPflSf CHURCH 

TAX PARCEL No_ 131\0100009 

GRASS LINED SWAI_E 

I 
'\"' 

I 
" 79.22 "-, 

o-f---18"RCP 

-~ 

"'' II f"-" 15.1 I 

76.44 . 15.57 

75.3/ 

75-'.14 

WOODLINE [TYPICAL) / 

7'1.22 ~ 
48"" RISER WITH IOU" ANTINORTEX CAP 

PILLAR 

.r------ 6"' PVC 

·-· . 

.~ 

·\8" 1-'-~E-CAST CONCREIE ~!SER--+if ... 
,, 

... 

1.5':<: 5"' WEIR NO TOI 

_r·· VENT HOLE 

..... 
0 ;) 

. ----.·: ., 

.. .. 

13" RCP PRINCIPALSF'ILLWAY ---f·,:;t---0· :-~}~ 
.. \ ':u 

RISER DETAILS 

TOP=70.09 

48"' RISER CREST= 68.39 

[21-1 .5'~5"' WEIR NOTCHES. CREST= 67.97 

[3)-0.27' DtA. SET HOLES, INV = 6/.24 

JOINTEL=6,';.29 

76.07 

I 
I 

I 

VDOf No.3 STONE PAD 

79_17 . 

CREST =69.21 
MINIMUM WIDTH=?' 

+ 71.53 

AVERAGE WIDfH =12' (AT EL.70) 

---
6?.80 

+ 68.44 

MW/\ CONIROL 
NAIL SET if2 
EL=75.73 

EMERGENCY SPILLWAY 
EXIT CHANNEL 
MINIMUM BERM HEIGHT"0.27' 

Scale: I"= 25' 

VOOf CLASS I RIP-RAP STONE 
INLEf OIAt-tNEL 
SINGLE LAYER, VARIABLE fHICKt'-IESS 

ON GEOfEXTILE FABRIC 
Sf ABLE NO EROSION EVIDf:NT 

N/f 
VIRGINIA & NORTH CAROLINA LABORERS 

fAX PARCEL No. 131\0JOGOO?B 

CERTIFICATION STATEMENT: 
I HEREBY CERTIFY TO THIE BEST OF MY KNOWLEDGE AND BELIEF THAT THIS RECORD DRAWING 
REPRESENTS THE ACTUAL CONDITION OF THE STORM WATER MANAGEMENT/BMP FACILITY. 
THE FACILITY APPEARS TO CONFORM WITH THE PROVISIONS OF THE APPROVED DESIGN PLAN, 
SPECIFICATIONS AND STORM WATER MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY NOTED. 

' 
CoNATHAN BLAIR WILSON """'"'~ 

VIRGINIA PROFESSIONAL ENGINEER No. 019961 

NOTES: 
I. DIFFERENCES IN DESIIGN vs. RECORD ELEVATIONS. 

TOP OF DAM 70.8 (DESIGN) 70.73 (RECORD) 
48" DIA. RISER CRES[ 67.20 (DESIGN) 68.39 (RECORD) 
1.5'x5" WEIR NOTCH·ES CREST 66.80 (DESIGN) 67.97 (RECORD) 
EW-11 6" ORIFICE INIVERT 58.75 (DESIGN) 60.42 (RECORD) 
PRINCIPAL SPILLWA'Y BARREL SLOPE 2.93% (DESIGN) 2.95% (RECORD) 
24" RCP INVERTS 58 .. 00, 55.95 (DESIGN) 59.49, 57.28 (RECORD) 
EMERGENCY SPILLWAY CREST 68.5 (DESIGN) 69.21 (RECORD) 

2. EMERGENCY SPILL W'A Y RELOCATED TO WEST SIDE OF DAM. 
3. RIP-RAP INLET CHAN'NEL LENGTH 55-LF (DESIGN) 22-LF (RECORD) 
4. FOREBAY AREA NOT EVIDENT. 
5. 3" ENDCAP ORIFICE INSTALLATION WAS NOT VISIBLE. 

6. ELEVAfiON- SURFACE AREA 
ELEVATION DESIGN .AREA (S.F.) RECORD AREA (S.F.) 

58.80 0 0 
59.00 114\ 0 
60.00 155> I 0 
62.00 
64.00 
66.00 
68.00 
70.00 

45915 
IIOJ57 
156\34 
119113 
158l03 

985 
2083 
3802 
6425 
9793 

DATE 

VDOf No.3 STONE LINED AREA 

·:--: 0 
74.02 

TRAPEZOIDAL BERM, YDOT No.3 STONE 

56.02 

62.12 

EV'l-11 Et'lDWALL 
w/3" DIA. BAR CRATE 

INV=60.42 

10'-6" PVC@ 0.0930 FT/FT I DO" DIAMErER ANfi.YORfEX CAP w/6" VENL TOP EL=70.09 
48" DIAMETER PRE-CASf RISER 

63.77 

CREST oo68.39, JNV=59.49 
(2) 1.5'x5" RECI"At'JGULAR WEIR NOI"CHES 
CREST =67 .97 
{3) SEf HOLE ORIFICE. 3" DIAMETER 
INV==67.24 
)"'1 RCP OUTLET BARREL 
INV=59.49 

TOP OF EARTH DAM EL=70.7~ 
(LOW POINT@ C/l DAM) 
fOP WIDfl-1 =10'+/-

75'-18" RCP CLASS Ill PRINCIPAL SPILLWAY BARREL @0.0295 FT/FT ' 

l2f ROWS OF SILT FCNCE 

18" VDOT ES-1 FLARED END SECTION 
INV=57.28 

NOTE: HA- 1 & HA-2 BORINGS AND GEOTECHI'IICAL 
EVALUATION/SOIL CLASSIFICATION PROVIDED BY 
OfHERS . 

VDOT CLASS J RIP-RAP STONE 

OUTLET PROTECTION 
SINGLE LAYER, VARIABLE THICKNESS 
Sr/\BLE NO EROSION EVIDENI" 

I 

I 
I 

/ 
/ 

/ 

RECORD DRAWING 
SP-24-00 

BMP ID CODE: WC 054 
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AS-BU.!LJ' SURVEY OJ? 

SJilikf/BlifP 
ON PROP./f'R7'Y S7'ANiJi#c /H 7'Hlf' NAH./f' OF 

FA/TH BAPT/ST CHURCH 
LOCA7'£fJ IN S7'0N£HOUS£ fJfS7'RfC7' 

JA.Af£S Cf7'Y COUNTY, V.!RC.!NfA 
SCAL£:1"=30' fJAJ'£:06/26/02 / 

J.N. 110.8 

/ 

t I v 
"1< "1< :r I\: 
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#PARCEL .!JJ# 1340100009 
Ji'A.!J'H BAPJ'.!SJ' 

(/.!:lURCH 
.1.NS'7'R.j99000827.'3 

H.IS MN.IJ Sl7RV.CY.INC, .INC. 
P.O. BOX 100 

I 

PROV.I.IJEHC.C FORCE VJRC.IN.IA 23140 
(804) 966-7017 
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/ 319.64' 
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AS-BU/.£7' SURVJi'Y OP 

SfYN/BNP 
oN PROP.E:R'I'Y sT.4NfJ.i#c /H 'I'H£ HAN£ o.P 

JI'A/Y'H BAP7'/S7' CHURC£-/ 
£,0CA7'£.D /H S7'0H£HOf/S£ .0/STR/C:I' 

JA.Jf£S C/:J'Y COUNTY, V/RC/H/A 
SCA£,£:1 "=30' .DAJ'£:06/26/02 / 
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/NS7'R.#990008273 CHA V.EZ ~£CK .DA.JI 

HIS MH.IJ Sf/RVEY/HC, fHC. 
P.O. BOX 100 
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El / £X/S7'/HC 15" HCP 

A'X/S:J'/HC .CS-1 

PARCEl .11J#1340100040 
PA/7'H BAP7'/SJ' CHURCH 

PARCJi'.l /lJ# 1340100009£1 
V/RC/N.lA & NORTH CARO.l/NA .lABORJi'RS 

/NS7'R.# 990018392 
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COUNTY OF JAMES erN 
FINAL SITE PLAN 

APPROVALS DATE 
Fire Dapt .. ~1?).0~ ... 3 '0 'U 0 

Health Dept ·······----·-··-- -

VDOT ... P. .. k::.D/.0$. ...... .3.~ 22:_~ 
Planning ............ ~·······-····· .7~-~v 
Environ ... f:t.~/.)$ ...... ]• ~~~7 

GINIA 23185 
Zoning Adm ........ 1:::=. ............. '?LA. .. r/.!:!: 
JCSA ... J3.\'-l,/~~ .... 3.:J~L:.Y~ 
County Eng .. VJ\l~)j$. .. ..3d.~..:.(.)J 
"EA .......... - .............. -·--··-···-·-···· .-........ -

Other .......................................... -.... ···-·······-

SHEET INDEX 
SHT. NO. 

C-1 
C-2 
C-3 

DESCRIPTION 

COVER SHEEr 
SITE PLAN AMENDMENT 
STORMWATER MANAGEMENT DETAILS 

A-1 DISTRICT BUlK REGULATIONS: STORMWATER MANAGEMENT DErAILS 
75 FEET MINIMUM FRONT SETBACK: 

MINIMUM SIDE YARD: 

MINIMUM REAR YARD: 

MAXii~1UM BUILDING HEIGHT: 
M\NI~1UM LOT SIZE REQUIRED: 
MINIMUM LOT SIZE PROPOSED: 
MINIMUM LOT WIDTH REQUIRED: 
MIN~~UM LOT WIDTH PROPOSED: 

15 FEET; 5 FEET FOR ACCESSORY 
STRUCTURES 

35 FEET; 5 FEEf FOR ACCESSORY 
STRUCTURES 

35 FEET; 60 FEET FOR SPIRES 
ONE (1) ACRE 
SEVEN (7) ACRES 
250 FEET 
800 FEET 

PURPOSE: 
PURPOSE OF THIS AMENDMENT IS TO CONSTRUCT 

A STORM WATER BEST MANAGEMENT FACILITY TO 
ACCOMODATE THE CURRENT CONSTRUCTION AND 
PROVIDE VOLUME SUFFICIENT FOR FUTURE SITE 
DEVELOPMENT ON LAND .ACQUIRED AFTER THE 

.· ORIGINAL APPROVAL. 
' 

!• ' 

.· : 
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~IL. 70.o 0 ? 

( FORE BAY 
'l, /1B90 C. F. 

/ 

/ 

/ 

~MANAGEMENT POND 
PLAN SCALE: 1" = 25' 

· GRAPHIC SCALE IN FEET 

·~~~~5~==~-1 0 . 10 25 50 75 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 

\ 
\ 
' I 
\ 
\ 

\ 

I 

\ 

INLET CHANNEL 
55± \l..F. - CLASS A1 
DRY RIP-RAP 
w = 1Q' 
d so = 6 ·,: . I 1 0 n. I . 

= 2· \ I I 
\ \ 
'\~ 

\~~ 

\ 
' i 

' . 

\ ' \ 

\ 

' 
\ \ 

~W-11 1., 
IN_V.=58:-J5 

' . 

\ 
"'~ .. - •• _ 1\ 

.... ,, ..... _,. ........ -............ ~ .... ______ ... - ~·/ 

\ 

\ 
' 

\ 
\ 

\ 

' \ 

'•· 

z 
(/) 
<( 
Q) 

18"x5" NOTCH 
SUPPORT 

ELEV.57.75 INLET PIAN 
N.T.S. 

ANTI VORTEX DEVICE (SEE DETAIL THIS SHEET) 
ELEV=66.50 

NOTE: THE VIRGINIA DEF 
NOT ASSUME RES 
THE STORMWATER 
STRUCTURES, AN[ 
ANY DAMAGE. 

CREST ELEV=67.20 

SUPPORT 

THE CONSTRUCTIC 
BY A PROFESS/Of\ 
THE STUCTURE Dl 

NOTE: ONE ANTI-VORTEX DEVICE SUPPOR 
FACE THE RETENTION BASIN WITH 
2-18"x5" WEIR NOTCHES TO BE PC 
3" 10 EACH SIDE OF SUPPORT. WC054_FAITH_BAPTIST_CHURCH_OFFSITE - 028



STORMWATER MANAGEMENT POND 
PLAN SCALE: 1 "=25' 

GRAPHIC SCALE IN FEET 

~'==~~~;;~~~~~!.;~ ... , 
0 10 25 50 75 

z 
(/) 
<( 
co 

18"x5" NOTCH 

'-

\ 

' 

SUPPORT 

La=·26' · 
W= '22' 

CLASS I 
T=24" 

RIP RAP 

10+00 

\ 
\ 
\ 
\ 

ANTI VORTEX DEVICE (SEE DETAIL THIS SHEET) 
ELEV=66.50 

NOTE: THE VIRGINIA DEPARTMENT OF TRANSPORTATION DOES 
NOT ASSUME RESPONSIBILITY FOR MAINTENANCE OF 
THE STORMWATER MANAGEMENT POND OR IT'S 
STRUCTURES, AND SHALL BE SAVED HARMLESS FROM 
ANY DAMAGE. 

ELEV.57.75 

SUPPORT 

0 0 0 
I I I 

"N "N "N 48" R.C.P. RISER 

CREST ELEV=67.20 

SUPPORT 

THE CONSTRUCTION OF THE DAM SHALL BE CERTIFIED 
BY A PROFESSIONAL ENGINEER WHO HAS INSPECTED 
THE STUCTURE DURING CONSTRUCTION. 

INLET PIAN 
N.T.S. 

7.68" RAINFALL (1 00 YEAR EVENT) PEAK ELEV. = 69.7 
6.24" RAINFALL (25 YEAR EVENT) PEAK ELEV. = 68.8 

5.04" RAINFALL (10 YEAR EVENT) PEAK ELEV. = 67.7 
3.36" RAINFALL (2 YEAR EVENT) PEAK ELEV. = 66.7 

WQVSE ELEV. = 66.75 
2.8" RAIN FALL (1 YEAR EVENT) PEAK ELEV.=65.2 

NOTE: ONE ANTI-VORTEX DEVICE SUPPORT MUST 
FACE THE RETENTION BASIN WITH 
2-18"x5" WEIR NOTCHES TO BE POSITIONED 
3" TO EACH SIDE OF SUPPORT. 

75·~-----y~-y-y~~~--------------------------------------------·--------------~-------------------------------------------------75 
·----------·-------·--------------------------------

70 

EW-11 (MOD.) WITH GALVANIZED 
BAR GRATE WITH 3/4" GALV. 
#13-S EXPANDED METAL GRATING 
COVERED W/ 1.5 C.Y. OF #1 STONE 
OVER AND AROUND. 

6" CAP WITH 3" HOLE 
INVERTO ELEV. 58.50 

3-4'x4" ANTI··SEEPAGE 
COLLARS 

SECTION A-A 
SCALE: 1" = 10' (HORIZONTAL) 

SCALE: 1" = 10' (VERTICAL 

1 ' 
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SEQUENCE OF CONSTRUCTION 

1. CONTRACTOR/OWNER MUST ORGANIZE A PRE-CONSTRUCTION MEETING ON SITE WITH THE 
OWNER, THE ENGINEER AND JAMES CITY COUNTY INSPECTORS, PRIOR TO STARTING ANY 
CONSTRUCTION, CLEARING, GRUBBING, AND/OR EARTHWORK. THE LAND DISTURBANCE PERMIT 
SHOULD BE AVAILABLE AT THIS TIME. 

2. OWNER MUST OBTAIN THE SERVICES OF A CERTIFIED LAND SURVEYOR, LICENSED IN THE 
STATE OF VIRGINIA, TO ESTABLISH ALL CLEARING LIMITS AND FLAG SAME. 

3. INSTALL CONSTRUCTION ENTRANCE AND SILT FENCING AS INDICATED ON THE SITE 
PLANS. 

4. CLEAR AND GRUB AREAS WITHIN THE FLAGGED LIMITS OF CLEARING. 

5. ALL DENUDED AREAS THAT WILL REMAIN DENUDED LONGER THAN 7 DAYS SHALL RECEIVE 
TEMPORARY SEEDING. 

6. INSTALL OUTLET PROTECTION AT OUTFALL FROM STORMWATER MANAGEMENT POND AND 
INSTALL CHECK DAM. 

7.EXCAVATE AREA OF STORMWATER MANAGEMENT POND, OUTFALL CHANNEL FROM STORMWATER 
MANAGEMENT POND, AND OUTFALL CHANGE FROM STRUCTURE #8. CONSTRUCT DAM AT · 
STORMWATER MANAGEMENT POND. 

8. INSTALL VDOT STANDARD EC-2 LINING IN OUTFALL CHANNEL, FERTILIZE AND SEED. 

9. INSTALL CHECK DAMS IN OUTFALL CHANNELS. 

10. ~.STALL STORM DRAINAGE PIPING AND STRUCTURES FROM STRUCTURE #8 TO STRUCTURE 
#5. 
11. ALL DISTURBED AREAS MUST RECEIVE PERMANENT SEEDING AS SOON AS FINISHED 
GRADES ARE ACHIEVED. 

12. AFTER AN ACCEPTANCE AND STABLE GROUND COVER HAS BEEN ESTABLISHED, REMOVE 
SILT FENCE AND OTHER TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES. 

FRAME & GRATE 
CAST IN TOP SLAB 

n 12" .., 

I 
I 

r 

t 
2" 

PIAN 
ANTI-VORTEX CAP O.D. 

11 VORTEX CAP I D AN - .. 
NOTCH DIAMETER 

l 
fu_-t lt-...u 

1 I 

113" 
I l 

ANTI-VORTI X RISER 0.0. 

I 
ANTI- VORTI X RISER I. D. 

SECTION 

l 

6"1Zi VENT 
STANDARD 

r-- s· 

. 

M 
p 

NOTE: 
1. ANTI-VORTEX DEVICE (CAP AND RISER) 

MANUFACTURED IN ACCORDANCE WlTH ASTM C478. 

2. DIMENSIONS SUBJECT TO PERMISSIBLE 
VARIATIONS OF ASTM C478. 

3. INLET AREA (AREA BETWEEN DEVICE LD. 
AND RISER O.D.) IS GREATER THAN 
OUTLET AREA (AREA OF RISER LD.). 

4. SLAB REIFORCEMENT TO BE ASTM A615 
#4 BARS @ 8" E.W. CIRCUMFERENCIAL 
REINFORCEMENT TO BE Asc = 1 @ 0.150 
2 x 6 W2.5 x W2.5 WWF MINIMUM. 
MATERIAL PROPERTIES: fy = 60 kei. 
fc = 4 ksi. CONCRETE COVER OVER ~ 
REINFORCEMENT (CCOR) = 1", UNLESS NOTED. 

5. Dl-1 FRAME & GRATE IS UNAVAILABLE FOR 
48" LD. RISERS AND LARGER. 

RISER ANTI-VORTEX CAP 

LD. O.D. LD. O.D. 

48" 58" 84" 100" 

NOTCH 
DIAMETER 

62" 

APPROX. 
CAP 

WEIGHT 
4.27 T 

ODIFY STANDARD RISER CASTING 
ROVIDE 18" WIDE WEIR NOTCHES 

E NOTE & DETAIL THIS SHEET SE 

PRECAST ANTI-VORTEX DEVICE DETAIL 
(CAP AND RISER) 

100 
·~. 

----------------------- ----------- _,;_. _________ ------------------
-0 

'----------------- ---------- ""'t--------- -----------·-----
lJ 
--- -----------------

--r---,.--.__ ---+----- --------- ------- --------+- ---
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FAITH BAPTIST CHURCH 

RECORD DRAWINGS 
CERTIFICATIONS 

WITH 
REVISED STORMWATER MANAGEMENT 

DETENTION BASIN HYDROLOGIC & 

HYDRAULIC ANALYSIS 

SEPTEMBER 20, 2002 

PREPARED BY: 
Mitchell-Wilson Associates, P.C. 

Civil Engineers & Land Surveyors 

West Point, Virginia 
(804) 843-9744 
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To: Scott J. Thomas, P.E. 

From: Jonathan Blair Wilson, P.E. 

CC: James F. McReynolds 

Date= 09/20/2002 

Rec Faith Baptist Church 

ATTACHMENT No. 1 

Relative to construction certification requirements for the extended dry detention basin constructed for 
the Faith Baptist Church project and the County's initial review (letter dated 7-5-02) of the as-built plan 
prepared by HIS Land Surveying, Inc. for the stormwater facility: 

The construction of the stormwater management facility was performed without the benefit of 
monitoring and observations by a Virginia Professional Engineer. The certification provided is based 
on my visual observations of the facility, supplemented with a field survey of the facility and a hydrologic 
and hydraulic analysis of the facility based on the current level of development of the drainage basin. 

The project plans and design of the stormwater management detention basin developed by LandMark 
Design Group was based on a future hydrologic condition that reflected a future ultimate development 
condition. This future ultimate condition was based on the assumption that the post-development 
imperviousness would include an additional 3.95 acres of building and pavement, and that the drainage 
area to the facility would increase from11.56 acres of contributing area to 15.53 acres of contributing 
area. Based on the ultimate buildout hydrologic condition, the constructed detention facility does not 
have sufficient storage capacity to detain and attenuate peak design storm discharges to pre­
development rates. 

We have advised our client that the ultimate buildout condition will require modification of the as-built 
facility. 

Since the ultimate buildout condition is a distant future condition, we have re-evaluated the existing / 
stormwater facility based on current hydrologic conditions and hydraulically modeled the as-built facility. 
The facility is capable of detaining and attenuating all storm events up to the 1 00-year design storm 
event such that post-development peak rates of discharge from the facility do not exceed pre-
development peak rates of discharge. The post-development hydrologic condition includes the current 
level of site impervious and a near future Activities/Recreation free standing 60'. x 120' building. 
Hydrologic and hydraulic computations and models are included herewith for your consideration. 

It should be noted that the LandMark pre-development hydrologic analysis was based on a SCS 
weighted runoff curve number of 73, whereas our re-evaluation of the watershed hydrology was based 
on a pre-development condition weighted runoff curve number of 66. Our re-evaluation results in a 
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conservative analysis of the capabilities of the detention facility to reduce peak discharge rates to pre­
development peak discharge rates at the point of outfall into the downstream receiving channel. 

Based on the two (2) hand auger borings and soils classification provided by Geotechnical 
Environmental Testing Solutions, Inc. it appears that the earth embankment was constructed with a 
clay core. The compaction of the embankment cannot be certified; however, considering the 
description of the embankment soils provided by the geotechnical field evaluation of "stiff and medium 
stiff', some level of controlled compaction was achieved. No evidence of subsidence, settlement or 
other detrimental deflection was observed during my site review. Seepage through the embankment 
should be minimal given the duration of saturation on the upstream face of the dam during detention 
periods, and the geotechnical engineer's estimated saturated hydraulic conductivity for the soils 
encountered. 

No certification can be provided for the seepage control along the principal spillway barrel. The project 
design plans specified concrete anti-seep collars. Although anti-seep collars can be effective in 
increasing the flow path of seepage along the principal spillway barrel, other methods of seepage 
control can be employed to prevent failure of the embankment due to piping along the principal spillway 
barrel. I recommend that the condition of the downstream embankment toe, especially near the 
principal spillway outlet, be monitored for evidence of seepage and saturation during the annual dam 
inspections. If evidence of seepage and saturation appears, a toe drain or blanket can be installed to 
control the seepage and prevent failure of the dam. 

A small berm was constructed along the eastern side of the emergency spillway exit channel. During 
25-year and greater intensity storm events the emergency spillway will function. Flow through the 
emergency spillway exit channel could overtop the small berm. It is recommended that the berm height 
be increased to provide a minimum depth of 1.4-feet (0.4-feet flow depth plus 1.0-feet freeboard to 
overtopping). The top width of the berm should be increased to a minimum width of four (4) feet. 
Alternatively, the exit channel could be excavated to provide the 1.4-feet of minimum depth, thus 
eliminating the need for the berm altogether. 

No formal forebay area was constructed immediately upstream from the detention facility. The 
LandMark plans specified the forebay bottom to be constructed at Elevation 58.75 (same as the basin 
bottom, see Section A-A detail on C-3). The plan view of the forebay area indicates a volume of 1890 
cubic feet with a top elevation of 76.00. It is unclear based on the Section A-A detail whether LandMark 
intended the forebay to be constructed as part of the detention basin (in the bottom of the basin), or 
intended the forebay to be constructed immediately upstream from the basin as shown in the plan view. 
Regardless of the designer's intent for the forebay, the 600-foot long grass lined swale will be an 
effective sediment removal mechanism. Based on the County design criteria for forebays, the project 
would require 414 cubic foot of forebay storage. A series of shallow check dams could be placed along 
the grass swale to provide the forebay storage if considered essential by County staff to the operation 
of the dry detention facility. 

Based on my observation of the facilities as constructed, the stability of the open lawn areas, grass 
lined channels and detention basin side slopes, modification or grading changes to provide a formal 
forebay would not provide substantial increases in water quality, over the existing sediment removal 
capability of the 600-foot long grass lined inlet swale. 

The VDOT No. 3 Stone aggregate that lines the bottom of the detention basin is not detrimental to the 
function of the detention basin. The stone provides a stable lining for the basin bottom. Removal of the 
stone is not necessary, nor does it detract from the operation of the basin. 

The facility as constructed appears to be stable and functional for the level of current development on 
the Faith Baptist Church property. 

• Page2 
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Supplemental Information and Documentation: 

Mitchell-Wilson Associates, P. C. Drainage Analysis 

Geotechnical Environmental Testing Solutions, Inc. "Faith Baptist Church -Existing BMP Dam 
Evaluation" 

LandMark Design Group drainage analysis provided to Mitchell-Wilson Associates, P.C. by Ovvner 

Correspondence.from County regarding Record Drawings and Certifications 

• Page3 
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******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOB TR-20 FULL PRINT 
TITLE 001 
TITLE FAITH BAPTIST CHURCH PRE-DEV CONDITION 

3 STRUCT 01 
9 ENDTBL 
6 RUNOFF 01 0. 018062500 66.0 0.311 1 

ENDATA 
INCREM 6 0.1 
COM PUT 7 01 01 0.0 2.8 1.02 01 
ENDCMP 
COM PUT 01 01 0.0 3.36 1.02 02 
ENDCMP 
COM PUT 01 01 0.0 5.04 1.02 03 
ENDCMP 
COMPUT 01 01 0.0 6.24 1.02 04 
ENDCMP 
COMPUT 01 01 o.o 7. 68 1.02 OS 
ENDCMP 
END JOB 

O*******************************END OF 80-80 LIST******************************** 

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED 
lA STAR!*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH 
A QUESTION MARl< (?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.) 

SECTION/ 
STRUCTURE 

ID 

STANDARD 
CONTROL 

OPERATION 

RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE 

1 

ALTERNATE 

STRUCTURE 

ALTERNATE 

STRUCTURE 

ALTERNATE 

STRUCTURE 

ALTERNATE 

STRUCTURE 

ALTERNATE 

STRUCTURE 

DRAINAGE 
AREA 

(SQ MI) 

STORM 

RUNOFF .02 

STORM 

RUNOFF • 02 

STORM 

RUNOFF • 02 

STORM 

RUNOFF .02 

STORM 

RUNOFF .02 

TR20 KEQ 09-19-02 16:07 
REV PC 09/83(.2) 

TABLE MOIST 

* COND 
TIME ------------------------- RUNOFF 

INCREM BEGIN AMOUNT DURATION AMOUNT 
(HR) (HR) (IN) (HR) (IN) 

.10 .0 2.80 24.00 • 45 

.10 .o 3.36 24.00 .73 

.10 .0 5.04 24.00 1. 75 

.10 • 0 6. 24 24.00 2. 62 

.10 .0 7.68 24.00 3. 75 

FAITH BAPTIST CHURCH PRE-DEV CONDITION 

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES 

KSECTION/ DAAINAGE 
STRUCTURE AREA STORM NUMBERS •...••.••. 

ID (SQ MI) 1 

STRUCTURE • 02 

ALTERNATE 4.30 
ALTERNATE 7.81 
ALTERNATE 21.04 
ALTERNATE Jl. 99 
ALTERNATE 46.06 

lEND OF 1 JOBS IN THIS RUN 

ELEVATION TIME 
(FT) (HR) 

12.13 

12.12 

12.10 

12.10 

12.09 

RATE 
(CFS) 

4.30 

7.81 

21.04 

31. 99 

46.06 

JOB 

RATE 
(CSM) 

237.9 

432.2 

1165. 0 

1771.1 

2550.2 

SUMMARY 
PAGE 7 
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......... , .................... 80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY**"•***"'•**"****"* 

JOB TR-20 FULLPRINT 
TITLE 001 
TITLE FAITH BAPTIST CHURCH POST-DEV CONDITION 

3 STRUCT 01 
9 ENDTBL 
6 RUNOFF 01 0.018062500 72.0 0.311 1 

ENDATA 
INCREM 0.1 
COM PUT 01 01 0.0 2. 8 1.02 2 01 
ENDCMP 
COMPUT 01 01 0.0 3.36 1.02 02 
ENDCMP 
COMPUT 01 01 0.0 5. 04 1.02 2 03 
ENDCMP 
COM PUT 01 01 0.0 6. 24 1.02 04 
ENDCMP 
COM PUT 01 01 0.0 7.68 1.02 OS 
ENDCMP 
ENDJOB 

0* * * ** * ** * * ** • * •• ** * • * * **** * ** • "'END OF 80-80 LIST•************"'******** .. ********* 
SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED 

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFSI VALUES INDICATES A FLAT TOP HYDROGRAPH 
A QUESTION MARK (?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.) 

SECTION/ 
STRUCTURE 

ID 

STANDARD 
CONTROL 

OPERATION 

RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE 

ALTERNATE 

STRUCTURE RUNOFF 

ALTERNATE 

STRUCTURE RUNOFF 

ALTERNATE 

STRUCTURE RUNOFF 

ALTERNATE 

STRUCTURE RUNOFF 

ALTERNATE 

STRUCTURE RUNOFF 

DRAINAGE 
AREA 

(SQ Mil 

STORM 

. 02 

STORM 

• 02 

STORM 

• 02 

STORM 

. 02 

STORM 

. 02 

TR20 XEQ 09-19-02 16:10 
REV PC 09/83(.2) 

TABLE MOIST TIME ------------------------- RUNOFF 
n COND INCREM BEGIN AMOUNT DURATION AMOUNT 

(HR) (HR) (IN) (HR) (IN) 

.10 .0 2.80 24.00 .69 

.10 .o 3.36 24.00 1. 03 

.10 • 0 5. 04 24.00 2.23 

.10 .0 6. 24 24.00 3.19 

.10 .0 7.68 24.00 4.41 

FAITH BAPTIST CHURCH POST-DEV CONDITION 

SUMMARY TABLE 3 - DISCHARGE ICFS) AT XSECT!ONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES 

XSECTION/ 
STRUCTURE 

ID 

STRUCTURE 

ALTERNATE 
ALTERNATE 
ALTERNATE 3 
ALTERNATE 4 
ALTERNATE 5 

DRAINAGE 
AREA 

(SQ Mil 

.02 

lEND OF 1 JOBS IN THIS RUN 

STORM NUMBERS . •........ 
1 

7. 76 
12.12 
27.30 
39.24 
54.18 

ELEVATION TIME 
(FT) (HR) 

12.11 

12.11 

12.10 

12.09 

12.09 

RATE 
(CFSI 

7.76 

12. 12 

27.30 

39.24 

54 .18 

JOB 

RATE 
(CSM) 

429.5 

671.0 

1s.tl. 6 

2172.7 

2999.3 

SUMMARY 
PAGE 7 
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SW 10 0 
MM 2 3 
@ 10 '1718D1.BIN' 
$EXTRAN 
A1 'eAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 09-20-02' 
A1 '24-HOUR TYPE II RAINeAIL, 1 YEAR STORM EVENT DEVELOPED CONDITION' 
81 86400 1.0 0.00 360 360 36 0 
82 0 1 12.566 30 0.05 
93 
84 
85 
86 
87 

5 4 5 4 0 
1 2 3 4 5 
1002 2003 
1 2 3 4 5 
1002 2003 

5003 3004 

5003 3004 
NCOND N1 N2 Qi TYP A FULL DEEP WIDE LENGTH 

C1 
C1 
C1 
C1 

1002 1 2 
2003 2 3 
5003 5 3 
3004 

JUNCTION GROUND 
NUMBER ELEV 

1 100.0 
100.0 
100.0 
100.0 

ORIFICE NODE 

0.0 6 0. 000 10.7 7.00 
o.o 6 0.000 10.7 7.00 
0.0 0.000 1. 50 1.50 
o.o 0.000 22.7 0. 00 

INV. Yi 
ELEV ft 

60.42 0.00 
69.21 0.00 
57.28 0.00 
54.16 0.00 

0.00 

NJUNC1 NJUNC2 NKLASS AORIF CORIF ZP 
F1 1 s 1 0.196 0.60 o.oo 

*1 0.057 0.60 6.82 

*1 0. OS7 0.60 6. 82 

*1 0. OS7 0.60 6.82 

WEIR NODE 
NJUNC1 NJUNC2 KWEIR YCREST YTOP WLEN COEF 

G1 1 s 1 7.5S 10.3 1. so 3.1 

G1 1 s 7.SS 10.3 1. so 3.1 

G1 7.97 10.3 5. 76 3. 1 
........ *** .... **. * •••••••• **. ** •••••• * ***. ** •• * 

OUTFALL @ JUNCTION 4 

Il 4 1 
J1 
$END PROGRAM 

20 
50 
75 
2S 

ZP1 ZP2 ROUGH SS1 
8.79 0.00 .0350 3.3 
0.00 6. 81 .0350 3.0 
0.00 0.00 . 0189 0.0 
0. 00 0.00 .04SO 2.7 

SS2 
3. 4 
3.0 
0.0 
2.S 
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. . . . . . s U M M A R Y s T AT I s T I c s F 0 R J U N C T I 0 N S . . . . . . 
UPPERMOST MAXIMUM TIME FEET OF FEET MAX. LENGTH 

GROUND PIPE CROWN COMPUTED OF SURCHARGE DEPTH IS OF 
JUNCTION ELEVATION ELEVATION DEPTH OCCURENCE AT MAX BELOW GROUND SURCHARGE 

NUMBER (FT) (FTI (FT) HR. MIN. DEPTH ELEVATION (MINI 

--------- ---------- ---------- --------- ------------ ---------
100.00 80.00 4.88 12 36 o.oo 34.70 o.o 

2 100.00 79.91 0. 00 0 0 0.00 30.79 0.0 
3 100.00 79.98 0. 61 12 36 0.00 42.11 0 .o 

100.00 76.86 0.13 12 36 0.00 45.71 0.0 
100.00 60.99 0. 40 12 36 0.00 40.11 0.0 

1----------------------------------------------------------------------------------------------
* * * * * * * S U M M A R Y S T A T I S T I C S F 0 R C 0 N D U I T S * * * * * * * 

CONDUIT MAXIMUM TIME MAXIMUM TIME 
DESIGN DESIGN VERTICAL COMPUTED OF COMPUTED OF 

CONDUIT FLOW VELOCITY DEPTH FLOW OCCURENCE VELOCITY OCCURENCE 
NUMBER (CFS) (FPSI (IN) (CFS) HR. MIN. (FPSI HR. MIN. 

---------- ----------
1002 0.00 o.oo 128.40 o.oo 0 0 0.00 
2003 17930.55 42.86 128.40 0.00 0 0 0.00 
5003 12.40 7.02 18.00 1.98 12 36 3.75 12 
3004 75379.04 56.26 272.40 1.98 12 36 4.58 12 

90005 0.09 0.48 5.99 1.98 12 36 10.09 12 
90006 5.99 0.00 0 0 0 
90007 5.99 0.00 0 0 0 
90008 5.99 o.oo 0 0 

0 
0 

36 
36 
36 

0 
0 

90009 5.99 1.98 12 36 0 0 

RATIO OF 
MAX. TO 

DESIGN 
FLOW 

o.oo 
0.00 
0.16 
0. 00 

20.95 

1----------------------------------------------------------------------------------------------
===> SWMM 4. 0 SIMULATION ENDED NORMALLY. 

===> YOUR INPUT FILE WAS NAMED : 1718Dl. DAT 
===> YOUR OUTPUT FILE WAS NAMED: 1718D1.0UT 

LENGTH MAXIMUM 
OF JUNCTION 

FLOODING AREA 
(MINI ACRES 

0.0 2 .260E-07 
0.0 1.358E-07 
0.0 1.111E-07 
0.0 7 .155E-09 
0.0 1.824E-08 

MAXIMUM DEPTH ABOVE LENGTH OF GROUND 
INVERT AT CONDUIT ENDS SUPERCRITICAL SLOPE 

UPSTREAM DOWNSTREAM FLOW 
(FTI (FT) (MINI (FT/FT) 

--------- ---------
0.00 -3.91 0.0 0. 00000 
0.00 -6.20 0.0 0.10240 
0. 40 0.61 1393.4 0.02947 
0.61 0.13 0.0 0.11540 
4.88 -0.52 0.0 0.00005 

********** ************ ........... ................. ........... .............. 
********** ............. 
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I 
I SW 10 0 

MM 2 3 
@ 10 '171802.BIN' 
$EXTRAN 
A1 ''AITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 09-20-02' 

A1 '24-HOUR TYPE II RAINFALL, 2 YEAR STORM EVENT DEVELOPED CONDITION' 

81 86400 1.0 0.®360 360 36 0 

B2 0 1 12.566 30 0.05 

B3 5 4 5 4 0 

I 
84 1 2 3 4 5 
85 1002 2003 5003 3004 

B6 1 2 3 4 5 
B7 1002 2003 5003 3004 

NCOND N1 N2 Qi TYP AE1JLL DEEP WIDE LENGTH ZP1 ZP2 ROUGH SS1 SS2 

C1 1002 1 2 0. 0 6 0. 000 10.7 7.00 20 8.79 0.00 .0350 3.3 3.4 

C1 2003 2 0.0 6 0.000 10.7 7.00 50 o.oo 6. 81 .0350 3.0 3.0 

C1 5003 5 o.o 0. 000 1. 50 1.50 75 0.00 0. 00 .0189 0. 0 0.0 

C1 3004 3 o.o 0.000 22.7 0.00 25 0.00 0.00 .0450 2.7 2.5 

JUNCTION GROUND INV. Qc Yi 

I 
I 

NUMBER ELEV ELEV cfs ft 

D1 1 100.0 60.42 0.0 0.00 

D1 2 100.0 69.21 0.0 0.00 

D1 3 100.0 57.28 0.0 o.oo 
D1 4 100.0 54.16 0.0 0.00 

01 100.0 59.49 0. 0 0.00 I 
STORAGE NODES 

E1 1 80.00 -0.10 13 

E2 0.0078 0.00 0.0130 0. 58 0.0226 1.58 0.0341 2.58 0.0478 3.58 

0.0652 4.58 0. 087 3 5.58 0.1150 6.58 0.1475 7.58 0.1828 8.58 

0.2248 9.58 0.2635 10.31 3.20 19.58 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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JUNCTION 
NUMBER 

2 
3 
4 
5 

S U M M A R Y S T A T I S T I C S F 0 R J U N C T I 0 N S 

GROUND 
ELEVATION 

(FT) 

100.00 
100.00 
100.00 
100.00 
100.00 

UPPERMOST 
PIPE CROWN 

ELEVATION 
(FTI 

80.00 
79.91 
79.98 
76.86 
60.99 

MAXIMUM 
COMPUTED 

DEPTH 
(FT) 

6. 49 
0. 00 
0. 63 
0.15 
0. 44 

TIME 
OF 

OCCURENCE 
HR. MIN. 

12 

12 
12 
12 

42 
0 

42 
42 
42 

FEET OF 
SURCHARGE 

AT MAX 
DEPTH 

0.00 
0. 00 
0.00 
0.00 
0.00 

FEET MAX. LENGTH 
DEPTH IS OF 
BELOW GROUND SURCHARGE 
ELEVATION (MIN) 

33.09 
30.79 
42.09 
45.69 
40. 07 

0. 0 
0. 0 
o. 0 
0.0 
0.0 

1----------------------------------------------------------------------------------------------. . . . . . . S U M M A R Y S T A T I S T I C S F 0 R C 0 N D U I T S . . * . . . . 
CONDUIT MAXIMUM TIME MAXIMUM TIME RATIO OF 

DESIGN DESIGN VERTICAL COMPUTED OF COMPUTED OF MAlL TO 
CONDUIT FLOW VELOCITY DEPTH FLOW OCCURENCE VELOCITY OCCURENCE DESIGN 

NUMBER ICFSI (FPSI (IN I (CFSI HR. MIN. (FPSI HR. MIN. FLOW 
---------- ----------

1002 0.00 0. 00 128.40 0.00 o. 00 o.oo 
2003 17930.55 42.86 128.40 0. 00 0 0.00 0.00 
5003 12.40 7.02 18.00 2. 31 12 42 4.06 12 42 0.19 
3004 75379.04 56.26 272.40 2. 31 12 42 4. 82 12 42 0.00 

90005 0.09 0. 48 5.99 2.31 12 42 11.79 12 42 24.50 
90006 5. 99 0. 00 0 0 0 0 
90007 5.99 0.00 0 0 0 0 
90008 5.99 0.00 
90009 5.99 2.31 12 42 0 0 

1----------------------------------------------------------------------------------------------
~~~> SWMM 4. 0 SIMULATION ENDED NORMALLY. 

~~~>YOUR INPUT FILE WAS NAMED: 1718D2.DAT 
~~~> YOUR OUTPUT FILE WAS NAMED: 1718D2.0UT 

LENGTH 
OF 

FLOODING 
(MIN) 

MAXIMUM 
JUNCTION 

AREA 
ACRES 

0.0 2.260E-07 
0. 0 l. 358E-07 
0. 0 l.111E-07 
0.0 7.156E-09 
o.o 1.824E-08 

MAXIMUM DEPTH ABOVE 
INVERT AT CONDUIT ENDS 

UPSTREAM DOWNSTREAM 
(FTI (FTI 

---------
o.oo -2.30 
0.00 -6.18 
0.44 0.63 
0.63 0.15 
6. 49 -0.48 

LENGTH OF 
SUPERCRITICAL 

FLOW 

GROUND 
SLOPE 

(MIN) (FT/FTI 

o.o 
0 .o 

1409.4 
0.0 
o.o 

0. 00000 
0.10240 
0.02947 
0.11540 
0.00005 
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10 0 
2 3 

sw 
MM 
@ 10 '1718D10.8rN' 
$EXTRJ\N 
A1 'FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 09-20-02' 

A1 '24-HOUR TYPE II RAINFALL, 10 YEAR STORM EVENT DEVEhOPED CONDITION' 

81 
82 
83 
84 
85 
86 
87 

C1 
C1 
C1 
C1 

01 
01 
D1 
01 
D1 

E1 
E2 

F1 
'1 
*1 
'1 

G1 
G1 
G1 

86400 1.0 0.00 360 360 36 0 

0 1 12.566 30 0.05 
5 4 5 4 0 
1 2 3 4 5 
1002 2003 5003 3004 
1 2 3 4 5 
1002 2003 5003 3004 

NCOND N1 N2 Qi TYP AFULL DEEP WIDE LENGTH 

1002 1 2 0.0 6 0.000 10.7 7.00 20 

2003 2 3 0.0 6 0.000 10.7 7.00 50 

5003 5 3 0.0 1 0. 000 1.50 1.50 75 

3004 3 4 0.0 6 0.000 22.7 0.00 25 

JUNCTION GROUND INV. Qc Yi 
NUMBER ELEV ELEV cfs ft 

100.0 60.42 0.0 0.00 
100.0 69.21 0.0 0.00 
100.0 57.28 0.0 o.oo 
100.0 54.16 0.0 0.00 

5 100.0 59.49 0.0 0.00 
STORAGE NODES 

1 80.00 -0.10 13 
0.0078 o.oo 0. 0130 0. 58 0. 022 6 l. 58 0. 0341 

0.0652 4.58 0.0873 5. 58 0.1150 6. 58 0.1475 

0. 22 4 8 9. 58 0.2635 10.31 3.20 19.58 

ORIFICE NODE 
NJUNC1 NJUNC2 NKLASS AORIF COR IF ZP 

1 5 1 0.196 0.60 0. 00 
0. 057 0.60 6. 82 

5 0. 057 0.60 6. 82 
5 0.057 0.60 6. 82 

WEIR NODE 
NJUNC1 NJUNC2 KWEIR YCREST YTOP WLEN COEF 

5 1 7.55 10.3 l. 50 3.1 
5 1 7.55 10.3 l. 50 3.1 

7.97 10.3 5. 76 3.1 

OUTFALL @ JUNCTION 4 
Il 4 1 
Jl 
$END PROGRAM 

ZP1 ZP2 ROUGH SS1 
8.79 0.00 .0350 3.3 
0.00 6. 81 .0350 3.0 
0.00 0.00 .0189 0.0 
0.00 0.00 .0450 2. 7 

2.58 0.0478 3.58 
7.58 0.1828 8.58 

$$2 
3. 4 
3.0 
0.0 
2.5 
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S U M M A R Y S T A T I S T I C S F 0 R J U N C T I 0 N S 

UPPERMOST MAXIMUM TIME FEET OF FEET MAX. LENGTH 
GROUND PIPE CROWN COMPUTED OF SURCHARGE DEPTH IS OF 

JUNCTION ELEVATION ELEVATION DEPTH OCCURENCE AT MAX BELOW GROUND SURCHARGE 
NUMBER (FT) (FT) (FT) HR. MIN. DEPTH ELEVATION (MIN) 

--------- ---------- ---------- --------- ------------ ---------
1 100.00 80.00 8.47 12 18 0.00 31.11 0.0 
2 100.00 79.91 o.oo 0 0 o.oo 30.79 0.0 
3 100.00 79.98 0.98 12 18 0.00 41.74 0.0 

100.00 76.86 0.97 12 24 0.00 44.87 0.0 
5 100.00 60.99 2.69 12 16 1.19 37.82 4.8 

1----------------------------------------------------------------------------------------------
* * * * * * * S U M M A R Y S T A T I S T I C S F 0 R C 0 N D U I T S * * * * * * * 

CONDUIT MAXIMUM TIME MAXIMUM TIME RATIO OF 
DESIGN DESIGN VERTICAL COMPUTED OF COMPUTED OF MAX. TO 

CONDUIT FLOW VELOCITY DEPTH FLOW OCCURENCE VELOCITY OCCURENCE DESIGN 
NUMBER (CFS) (FPS) (IN) (CFS) HR. MIN. (FPS) HR. MIN. FLOW 

---------- ----------
1002 0.00 0.00 128.40 0.00 0 0.00 0 0.00 
2003 17930.55 42.86 128.40 0.00 0. 00 0 0.00 
5003 12.40 7. 02 18.00 16.89 12 18 11.03 12 16 1.36 
3004 75379.04 56.26 272.40 19.48 12 24 8.44 12 28 0.00 

90005 0.09 0. 48 5. 99 2.66 12 13 13.56 12 13 28.16 
90006 5.99 4. 07 12 18 0 
90007 5.99 4. 07 12 18 0 ......... 
90008 5.99 6. 22 12 18 
90009 5. 99 19.48 12 24 0 0 

1----------------------------------------------------------------------------------------------
~~~>YOUR INPUT FILE WAS NAMED : 1718D10.DAT 
=:~>YOUR OUTPUT FILE WAS NAMED: 1718D10.0UT 

LENGTH MAXIMUM 
OF JUNCTION 

FLOODING AREA 
(MIN) ACRES 

0.0 2.266E-07 
0. 0 1. 358E-07 
0. 0 1.112E-07 
0.0 7.215E-09 
0. 0 1. 824E-08 

MAXIMUM DEPTH ABOVE 
INVERT AT CONDUIT ENDS 

UPSTREAM DOWNSTREAM 
(FT) 1FT) 

---------
0.00 -0.32 
0. 00 -5.83 
2.69 0.98 
0.98 0.97 
a. 47 1. 77 

LENGTH OF GROUND 
SUPERCRITICAL SLOPE 

FLOW 
(MIN) (FT/FT) 

---------
0. 0 0.00000 
0.0 0.10240 

1353.2 0.02947 
1.4 0.11540 
0.0 0.00005 

********** **"'********* 
********** . ..•.....•.. 
.......... ............ 
********** •....•..••.. 
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SW 10 0 
MM 2 3 
@ 10 '1718D25.BIN' 
$EXTRAN 
A1 'FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 09-20-02' 
A1 '24-HOUR TYPE II RAINFALL, 25 YEAR STORM EVENT DEVELOPED CONDITION' 
B1 172800 0. 5 0. 00 360 360 36 0 
B2 0 1 12.566 30 0.05 
B3 5 4 5 4 0 
B4 1 2 3 4 5 
BS 1002 2003 5003 3004 

B6 1 2 3 4 5 
B7 1002 2003 5003 3004 

NCOND N1 N2 Qi TYP AFULL DEEP WIDE LENGTH ZP1 ZP2 ROUGH 

C1 1002 2 o.o 0. 000 10.7 7.00 20 8. 79 0.00 • 0350 

C1 2003 0. 0 0. 000 10.7 7.00 so 0.00 6.81 .0350 

C1 5003 0.0 0. 000 1.50 1. so 75 0.00 0 .oo .0189 

C1 3004 o.o 0.000 22.7 0.00 25 0.00 0.00 .0450 

JUNCTION GROUND INV. Qc Yi 
NUMBER ELEV ELEV cfs ft 

D1 1 100.0 60.42 0.0 0.00 

D1 2 100.0 69.20 o.o 0.00 
D1 3 100.0 57.28 o.o D. 00 
D1 100.0 54.16 0.0 0. 00 
D1 5 100.0 59.49 0.0 o.oo 

STORAGE NODES 
E1 1 80.00 -0.10 13 
E2 0.0078 0.00 0.0130 0.58 0.0226 1.58 0.0341 2.58 0.0478 3.58 

0.0652 4.58 0.0873 5.58 0.1150 6.58 0.1475 7.58 0.1828 8.58 
0.2248 9.58 0.2635 10.31 3.20 19.58 

OR! FICE NODE 
NJUNC1 NJUNC2 NKLASS AORIF CORIF ZP 

F1 1 5 1 0.196 0.60 0.00 
*1 1 0.057 0.60 6.82 
*1 1 0.057 0.60 6.82 
*1 0.057 0.60 6.82 

WEIR NODE 
NJUNC1 NJUNC2 KWEIR YCREST YTOP WLEN COEF 

G1 1 5 1 7.55 10.3 1. so 3.1 

G1 7.55 10.3 1. so 3.1 

Gl 7. 97 10.3 5. 76 3.1 
******************************************** 

OUTFALL @ JUNCTION 4 
11 4 1 
J1 1 
$f:NOPROGRAM 

SS1 
3.3 
3.0 
0.0 
2.7 

SS2 
3. 4 
3.0 
o.o 
2.5 
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S U M M A R Y S T A T I S T I C S F 0 R J U N C T I 0 N S 

UPPERMOST MAXIMUM TIME FEET OF FEET MAX. LENGTH 
GROUND PIPE CROWN COMPUTED OF SURCHARGE DEPTH IS OF 

JUNCTION ELEVATION ELEVATION DEPTH OCCURENCE AT MAX BELOW GROUND SURCHARGE 
NUMBER (FT) (FTI (FT) HR. MIN. DEPTH ELEVATION (MIN) 

--------- ---------- ---------- --------- ------------ ---------
100.00 80.00 9.27 12 13 0.00 30.31 0.0 
100.00 79.90 0.29 12 13 0.00 30.51 0.0 
100.00 79.98 1.19 12 7 o.oo 41.53 0.0 
100.00 76.86 1.07 12 0.00 44.77 0.0 

5 100.00 60.99 40.51 12 8 39.01 0.00 91.9 

1----------------------------------------------------------------------------------------------
* * * * * * * S U M M A R Y S T A T I S T I C S F 0 R C 0 N D U I T S * * * * * * * 

CONDUIT MAXIMUM TIME MAXIMUM TIME RATIO OF 
DESIGN DESIGN VERTICAL COMPUTED OF COMPUTED OF MAX. TO 

CONDUIT FLOW VELOCITY DEPTH FLOW OCCURENCE VELOCITY OCCURENCE DESIGN 
NUMBER (CFS) (FPS) (IN) (CFS) HR. MIN. (FPS) HR. MIN. FLOW 

---------- ----------
1002 1373.18 3. 00 128.40 8.39 12 13 2.60 12 13 0.01 
2003 17913.03 42.82 128.40 8.27 12 13 4. 93 12 13 0. 00 
5003 12.40 7.02 18.00 27.78 12 16.33 12 7 2.24 
3004 75379.04 56.26 272.40 27.72 12 7 9. 38 12 17 0. 00 

90005 0.09 0.48 5.99 4.06 12 12 20.72 12 12 43.04 
90006 5. 99 10.53 12 13 0 
90007 5.99 10.53 12 13 0 
90008 5.99 26.60 12 13 0 
90009 5.99 27.72 12 7 0 0 

1----------------------------------------------------------------------------------------------

~~~>YOUR INPUT FILE WAS NAMED : 171BD25.DAT 
~~~>YOUR OUTPUT FILE WAS NAMED: 1718D25.0UT 

LENGTH MAXIMtJM 
OF JUNCTION 

FLOODING AREA 
(MINI ACRES 

0. 0 2 .270E-07 
0. 0 1. 358E-07 
0.0 1.112E-07 
0.0 7.208E-09 

86.6 1.824E-08 

MAXIMUM DEPTH ABOVE 
INVERT AT CONDUIT ENDS 

UPSTREAM DOWNSTREAM 
(FT) (FT) 

---------
0.48 0.29 
0. 29 -5.62 

40.51 1.19 
1.19 1. 07 
9.27 39.59 

LENGTH OF GROUND 
SUPERCRITICAL SLOPE 

FLOW 
(MINI (FT/FT) 

---------
0.3 0.00050 
0. 0 0.10220 

1200.0 0.02947 
1.1 0.12480 
0.0 0.00005 ........... "'*********** 

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

••···•···• .............. 
********** ***"'******** 
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SW 
MM 
@ 

10 0 
1 2 3 0 
10 '17l8D100 .BIN' 

$EXTRAN 
STORMWATER MANAGEMENT ANALYSIS 09-20-02' A1 'FAITH BAPTIST CHURCH 

Al '24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION' 

B1 86400 l. 0 0.00 360 360 36 0 

B2 0 1 12.566 30 0.05 

B3 5 4 5 4 0 
B4 1 2 3 4 5 
B5 1002 2003 5003 3004 

B6 1 2 3 4 5 
B7 1002 2003 5003 3004 

NCOND N1 N2 Qi TYP AFULL DEEP WIDE LENGTH ZP1 ZP2 ROUGH SS1 

Cl 1002 2 0.0 6 0.000 10.7 7.00 20 8. 79 0. 00 .0350 3.3 

C1 2003 3 0.0 o. 000 10.7 7.00 50 o.oo 6.81 • 0350 3.0 

C1 5003 3 0.0 0.000 1.50 1.50 75 0.00 0.00 .0189 0.0 

Cl 3004 o.o 0.000 22.7 o.oo 25 0.00 0. 00 .0450 2.7 

JUNCTION GROUND INV. Qc Yi 
NUMBER ELEV ELEV cfs ft 

D1 1 100.0 60.42 o.o o.oo 

D1 2 100.0 69.20 0.0 0.00 

D1 100.0 57.28 0. 0 o.oo 

D1 100.0 54.16 0.0 0.00 

D1 100.0 59.49 0.0 0.00 
STORAGE NODES 

E1 1 80.00 -0.10 13 

E2 0. 0078 0.00 0. 0130 0. 58 0. 0226 l. 58 0. 0341 2. 58 0. 0478 3.58 

0. 0652 4.58 0. 0873 5.58 0.1150 6.58 0.1475 7.58 0.1828 8.58 

0.2248 9. 58 0.2635 10.31 3. 20 19.58 

ORIFICE NODE 
NJUNC1 NJUNC2 NKLASS AORIF CORIF ZP 

Fl 1 5 1 0.196 0.60 0.00 

'1 1 5 1 0. 057 0. 60 6. 82 

'1 5 0.057 0.60 6.82 

'1 0. 057 0. 60 6.82 

WEIR NODE 
NJUNC1 NJUNC2 KWEIR YCREST YTOP WLEN COEF 

G1 1 5 1 7.55 10.3 l. 50 3.1 

Gl 5 7.55 10.3 l. 50 3.1 

G1 5 7. 97 10.3 5. 76 3.1 
******************************************** 

OUTFALL @ JUNCTION 4 
I\ 4 1 
Jl 
S~ND~ROGRAM 

SS2 
3.4 
3.0 
0. 0 
2.5 
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S U M M A R Y S T A T I S T I C S F 0 R J U N C T I 0 N S 

UPPERMOST MAXIMUM TIME FEET OF FEET MAX. LENGTH 
GROUND PIPE CROWN COMPUTED OF SURCHARGE DEPTH IS OF 

JUNCTION ELEVATION ELEVATION DEPTH OCCURENCE AT MAX BELOW GROUND SURCHARGE 
NUMBER (FT) (FT) (FT) HR. MIN. DEPTH ELEVATION (MIN) 

--------- ---------- ---------- --------- ------------ ---------
1 100.00 80.00 9. 45 12 11 0.00 30.13 0. 0 
2 100.00 79.90 0.40 12 11 o.oo 30.40 o. 0 
3 100.00 79.98 1. 36 12 2 0.00 41.36 0. 0 
4 100.00 76.86 1. 26 12 2 0.00 44.58 0. 0 
5 100.00 60.99 40.51 12 2 39.01 o.oo 58.2 

1----------------------------------------------------------------------------------------------

* * * * * * * S U M M A R Y S T A T I S T I C S F 0 R C 0 N 0 U I T S * * * * * * * 

CONDUIT MAXIMUM TIME MAXIMUM TIME RATIO OF 
DESIGN DESIGN VERTICAL COMPUTED OF COMPUTED OF MAX. TO 

CONDUIT FLOW VELOCITY DEPTH FLOW OCCURENCE VELOCITY OCCURENCE DESIGN 
NUMBER (CFS) (FPS) (IN) (CFS) HR. MIN. (FPS) HR. MIN. FLOW 

---------- ----------
1002 1373.18 3.00 128.40 19.74 12 11 4.25 12 11 0. 01 
2003 17913.03 42.82 128.40 19.69 12 11 6.55 12 12 0. 00 
5003 12.40 7.02 18.00 45.03 12 2 26.19 12 2 3. 63 
3004 75379.04 56.26 272.40 43.86 12 2 10.30 12 2 0. 00 

90005 0.09 0. 48 5.99 2.66 11 58 13.56 11 58 28.17 
90006 5.99 12.14 12 11 
90007 5. 99 12.14 12 11 
90008 5.99 32.02 12 11 
90009 5.99 43.86 12 2 0 0 

1----------------------------------------------------------------------------------------------

~~~> SWMM 4. 0 SIMULATION ENDED NORMALLY. 

~~->YOUR INPUT FILE WAS NAMED 1718D100.DAT 
~~~>YOUR OUTPUT FILE WAS NAMED: 1718D!OO.OUT 

LENGTH MAXIMUM 
OF JUNCTION 

FLOODING AREA 
(MIN) ACRES 

0.0 2.274E-07 
0. 0 1. 358E-07 
0.0 1.114E-07 
o.o 7. 308E-09 

51.3 1. 824E-08 

MAXIMUM DEPTH ABOVE 
INVERT AT CONDUIT ENDS 

UPSTREAM DOWNSTREAM 
(FT) (FT) 

---------
0.66 0.40 
0. 40 -5.45 

40.51 1. 36 
1. 36 1. 26 
9. 45 39.59 

LENGTH OF GROUND 
SLOPE SUPERCRITICAL 

FLOW 
(MIN) (FT/FTl 

---------
0.0 0.00050 
0.0 0.10220 

1271. 0 0.02947 
2.3 0.11540 
0.2 0.00005 

***"'****** .•.••......• 
********** **"'********* 

*****••••• ************ 

********** ************ 
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As-built Faith Baptist Church Type II 24-hr Rainfa/1=5.04" 
Page 1 

09/10/2002 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Subcatchment 1 S: PRE DEVELOPMENT DRAINAGE AREA 

Runoff = 26.22 cfs @ 12.17 hrs, Volume= 2.227 af 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Type II 24-hr Rainfall=5.04" 

Area (ac) CN Description 
1.620 
0.270 
7.150 
2.520 

11.560 

Tc Length 
(min) 
13.1 

3.4 

7.9 

24.4 

Ui' 

28. -

26" 

24 -

22 

20- --

18 

~ 16 

~ 14 
u:: 

12- --

4 

2 

(feet) 
150 

550 

420 

1,120 

77 LIGHT BRUSH 
98 OFFSITE BUILDING & PAVEMENT 
72 WOODS 
72 OFFSITE WOODS 
73 Weighted Average 

Slope Velocity Capacity Description 
(ft/ft) {ft/sec) (cfs) 

0.0200 0.2 Sheet Flow, OPEN FIELD 
Grass: Short n= 0.150 P2= 3.40" 

0.0275 2.7 Shallow Concentrated Flow, SURFACE SWALE 
Unpaved Kv= 16.1 fps 

0.0547 0.9 4.42 Channel Flow, WOODED RAVINE 
Area= 5.0 sf Perim= 7.5' r= 0.67' n= 0.300 

Total 

Subcatchment 1 S: PRE DEVELOPMENT DRAINAGE AREA 

Hydrograph Plot 

: ' : --- .. -----

I 

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 
Time {hours) 
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As-built Faith Baptist Church Type II 24-hr Rainfa/1=5.04" 
Page 2 

09/10/2002 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Subcatchment 25: POST DEVELOPMENT DRAINAGE AREA 

Runoff = 54.82 cfs @ 12.09 hrs, Volume= 3.789 af 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Type II 24-hr Rainfall=5.04" 

Area (ac) CN Description 
0.700 39 PLAYING FIELD 
0.980 98 BUILDING & PAVING 
0.640 61 LAWN 
3.950 98 FUTURE BUILDING & PAVING 
0.270 98 OFFSITE BUILDING& PAVING 
6.470 74 WOODS & GREENSPACE 
2.520 72 OFFSITE GREENSPACE 

15.530 80 Weighted Average 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ftlft) (ft!sec) (cfs) 

4.1 35 0.0200 0.1 Sheet Flow, LAWN 
Grass: Short n= 0.150 P2= 3.40" 

2.3 165 0.0100 1.2 Sheet Flow, PAVING 
Smooth surfaces n= 0.011 P2= 3.40" 

0.5 100 0.0275 3.4 Shallow Concentrated Flow, Segment ID: 
Paved Kv= 20.3 fps 

2.5 500 0.0275 3.4 Shallow Concentrated Flow, DRAINAGE SYSTEM 
Paved Kv= 20.3 fps 

7.9 420 0.0547 0.9 4.42 Channel Flow, WOODED RAVINE 
Area= 5.0 sf Perim= 7.5' r= 0.67' n= 0.300 

17.3 1,220 Total 
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As-built Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Type II 24-hr Rainfa/1=5.04" 
Page 3 

09/10/2002 

Subcatchment 25: POST DEVELOPMENT DRAINAGE AREA 

60 

55 

50 

45 

40 

3: 30 
0 
u:: 

25 

20 

15 

10 

5-

Hydrograph Plot 

+ -, -

' ' ---- ----
' ' 

0~~~~~~~~~~~~~~~~~~~~~~~~~ 
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 

Time (hours) 

1- Runoff~ 
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As-built Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Type II 24-hr Rainfa/1=5.04" 
Page 4 

09/10/2002 

Reach 11 R: Natural Channel Pre-Development 

Inflow = 
Outflow = 

26.22 cfs@ 12.17 hrs, Volume= 
26.19 cfs @ 12.18 hrs, Volume= 

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

Routing by Stor-lnd+ Trans method, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Max. Velocity= 3.0 fps, Min. Travel Time= 0.3 min 
Avg. Velocity = 2.6 fps, Avg. Travel Time= 0.3 min 

Peak Depth= 2.17' 
Capacity at bank full= 354.88 cfs 
Inlet Invert= 54.00', Outlet Invert= 50.00' 
Custom cross-section table, n= 0.150 Length= 50.0' Slope= 0.0800 '/' 

Depth 
{feet} 
0.00 
2.00 
4.00 
6.00 

28 

26 

24 

22 

20 

18 
Ui" - 16 ~ 

3: 14 .2 
u. 

12 

10 

8 

6 

4 

2 

End Area 
{sg-ft} 

0.0 
7.0 

28.0 
64.0 

. ----. 

Perim. Storage Discharge 

----

' 

{feet} {cubic-feet} {cfs} 
0.0 0 0.00 
8.1 350 17.82 

15.1 1,400 118.52 
23.0 3,200 354.88 

Reach 11 R: Natural Channel Pre-Development 

Hydrograph Plot 

-.--

8 1 0 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 
Time (hours) 
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As-built Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Reach 21 R: Natural Channel Post Dev. 

Inflow = 3.781 af 

Type II 24-hr Rainfal/=5.04" 
Page 5 

09/10/2002 

Outflow = 
41.32 cfs @ 12.20 hrs, Volume= 
41.28 cfs@ 12.21 hrs, Volume= 3.781 af, Atten= 0%, Lag= 0.4 min 

Routing by Stor-lnd+ Trans method, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Max. Velocity= 3.5 fps, Min. Travel Time= 0.2 min 
Avg. Velocity = 2.6 fps, Avg. Travel Time= 0.3 min 

Peak Depth= 2.47' 
Capacity at bank full= 354.88 cfs 
Inlet Invert= 54.00', Outlet Invert= 50.00' 
Custom cross-section table, n= 0.150 Length= 50.0' Slope= 0.0800 '/' 

Depth End Area 
(feet) 
0.00 
2.00 
4.00 
6.00 

... (sg-ft) 
0.0 
7.0 

28.0 
64.0 

Perim. 
(feet) 

0.0 
8.1 

15.1 
23.0 

Storage 
(cubic-feet) 

0 
350 

1,400 
3,200 

Discharge 
(cfs) 
0.00 

17.82 
118.52 
354.88 

Reach 21 R: Natural Channel Post Dev. 

Hydrograph Plot 
46:~~~~~~~~~~~~~~~~~~~--------~----~~~ 

44-
4 2 - ' . '----'T-':-'-' 

40 -
38 -
36 
34" 
32-; 
30 

~ 28" 
-n 26-
~ 24. 
~ 22. 

u::: 20: 
18" 
16: 
14 
12 
10-
8 
9 4: 

6 8 1 0 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 
Time {hours) 
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As-built Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Reach 25R: Emergency Spillway 

[80] Warning: Exceeded Pond 2P by 0.80'@ 13.25 hrs (0.00 cfs) 

Inflow = 0.287 af 

Type II 24-hr Rainfa/1=5.04" 
Page 6 

09/10/2002 

Outflow = 
17.57 cfs@ 12.20 hrs, Volume= 
17.54 cfs@ 12.20 hrs, Volume= 0.287 af, Atten= 0%, Lag= 0.3 min 

Routing by Stor-lnd+ Trans method, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Max. Velocity= 5.9 fps, Min. Travel Time= 0.2 min 
Avg. Velocity = 2.9 fps, Avg. Travel Time= 0.3 min 

Peak Depth= 0.34' 
Capacity at bank full= 11 0.38 cfs 
Inlet Invert= 69.00', Outlet Invert= 65.00; 
8.00' x 1.00' deep channel, n= 0.030 Length= 60.0' Slope= 0.0667 '/' 
Side Slope Z-value= 2.0 '!' 

19-: 
18 

17 
16 · r · 

15 
14 
13 

~ 12 
tl 11 
; 10. 
..2 9 
LL 

8 . 

7 

6 
5 
4-

3-

2- . ' 

Reach 25R: Emergency Spillway 

Hydrograph Plot 

L 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
6 8 1 0 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 

Time (hours) 
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As-built Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Pond 2P: BMP STORM 

Inflow = 

Type II 24-hr Rainfa/1=5.04" 
Page 7 

09/10/2002 

Outflow = 
54.82 cfs@ 12.09 hrs, Volume= 
41.35 cfs @ 12.20 hrs, Volume= 
23.78 cfs@ 12.20 hrs, Volume= 
17.57 cfs@ 12.20 hrs, Volume= 

3.789 af 
3.781 af, 
3.494 af 
0.287 af 

Atten= 25%, Lag= 6.3 min 
Primary = 
Secondary= 

Routing by Stor-lnd method, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 

Peak Elev= 69.89' Storage= 40,649 cf 
Plug-Flow detention time= 66.5 min calculated for 3.780 af (100% of inflow) 
Storage and wetted areas determined by Prismatic sections 

Elevation Surf.Area Inc. Store 
{feet} {sg-ft} {cubic-feet} 
60.00 360 0 
64.00 2,520 5,760 
68.00 6,732 18,504 
70.00 10,602 17,334 
72.00 14,994 25,596 

Primary OutFlow (Free Discharge) 
L1 =Primary Outlet 

a=Pool Drain 
3=Notched Weir 
=Riser Crest 
=Orifice in riser 

~econdary OutFlow (Free Discharge) 
Y=Emergnecy Spillway 

# Routing Invert Outlet Devices 

Cum. Store 
{cubic-feet} 

0 
5,760 

24,264 
41,598 
67,194 

1 Primary 60.25' 18.0" x 70.0' long Primary Outlet 
Outlet Invert= 57 .14' S= 0.0444 '/' 

Ke= 0.600 
n= 0.013 Cc= 0.900 

2 Device 1 60.25' 6.0" x 10.0'1ong Pool Drain CMP, square edge headwall, 
Outlet Invert= 60.25' S= 0.0000 '!' n= 0.013 Cc= 0.900 

3 Device 1 67.77' 1.5' long x 0.7' high Notched Weir 2 End Contraction(s) 
4 Secondary 69.00' 8.0' long Emergnecy Spillway 

Head (feet) 0.50 1.00 1.50 
Coef. (English) 2.53 2.63 2.72 

5 Device 1 68.19' 48.0" Horiz. Riser Crest Limited to weir flow C= 0.600 
6 Device 1 67.27' 3.5" Vert. Orifice in riser C= 0.600 

Ke= 0.500 
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As-built Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Pond 2P: BMP STORM 

Hydrograph Plot 
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Type II 24-hr Rainfal/=5.04" 
Page 8 

09/10/2002 
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Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Type II 24-hr Rainfa/1=5.04" 
Page 1 

09/10/2002 

Subcatchment 1 S: PRE DEVELOPMENT DRAINAGE AREA 

Runoff = 26.22 cfs@ 12.17 hrs, Volume= 2.227 af 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Type II 24-hr Rainfall=5.04" 

Area (ac) CN Description 
1.620 
0.270 
7.150 
2.520 

11.560 

Tc Length 
(min) (feet) 
13.1 150 

77 LIGHT BRUSH 
98 OFFSITE BUILDING & PAVEMENT 
72 WOODS 
72 OFFSITE WOODS 
73 Weighted Average 

Slope Velocity Capacity Description 
(ft/ft) (ft/sec) (cfs) 

0.0200 0.2 Sheet Flow, OPEN FIELD 
Grass: Short n= 0.150 P2= 3.40" 

3.4 550 0.0275 2.7 Shallow Concentrated Flow, SURFACE SWALE 
Unpaved Kv= 16.1 fps 

7.9 420 0.0547 0.9 4.42 Channel Flow, WOODED RAVINE 
Area= 5.0 sf Perim= 7.5' r= 0.67' n= 0.300 

24.4 1,120 Total ' 

Vi' ..... 
~ 

~ 
0 
u: 

Subcatchment 1 S: PRE DEVELOPMENT DRAINAGE AREA 

Hydrograph Plot 

28 

26 

24 

22-

20 ~ - ~ 

18- '-

16 

14 

12 

10-

8-

6 

4- -----

2-

a+-~~~~~~~~~~~~~~~~~~~~~ 
6 8 1 0 12 14 16 18 20 22 24 26 28 3.0 32 34 36 38 40 42 44 46 48 50 52 54 

Time (hours) 

1- Runoffj 
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Faith Baptist Church Type II 24-hr Rainfa/1=5.04" 
Page 2 

09/10/2002 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Subcatchment 25: POST DEVELOPMENT DRAINAGE AREA 

Runoff = 54.82 cfs @ 12.09 hrs, Volume= 3.789 af 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Type II 24-hr Rainfall=5.04" 

Area (ac) CN Description 
0.700 39 PLAYING FIELD 
0.980 98 BUILDING & PAVING 
0.640 61 LAWN 
3.950 98 FUTURE BUILDING & PAVING 
0.270 98 OFFSITE BUILDING& PAVING 
6.470 74 WOODS & GREENSPACE 
2.520 72 OFFSITE GREENSPACE 

15.530 80 Weighted Average 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 

4.1 35 0.0200 0.1 Sheet Flow, LAWN 
Grass: Short n= 0.150 P2= 3.40" 

2.3 165 0.0100 1.2 Sheet Flow, PAVING 
Smooth surfaces n= 0.011 P2= 3.40" 

0.5 100 0.0275 3.4 Shallow Concentrated Flow, Segment ID: 
Paved Kv= 20.3 fps 

2.5 500 0.0275 3.4 Shallow Concentrated Flow, DRAINAGE SYSTEM 
Paved Kv= 20.3 fps 

7.9 420 0.0547 0.9 4.42 Channel Flow, WOODED RAVINE 
Area= 5.0 sf Perim= 7.5' r= 0.67' n= 0.300 

17.3 1,220 Total 
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Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Type II 24-hr Rainfa/1=5.04" 
Page 3 

09/10/2002 

Subcatchment 25: POST DEVELOPMENT DRAINAGE AREA 
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Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Type II 24-hr Rainfa/1=5.04" 
Page4 

09/10/2002 

Reach 11 R: Natural Channel P~e-Development 

Inflow = 
Outflow = 

26.22 cfs @ 12.17 hrs, Volume= 
26.19 cfs @ 12.18 hrs, Volume= 

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

Routing by Stor-lnd+ Trans method, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Max. Velocity= 3.0 fps, Min. Travel Time= 0.3 min 
Avg. Velocity = 2.6 fps, Avg. Travel Time= 0.3 min 

Peak Depth= 2.17' 
Capacity at bank full= 354.88 cfs 
Inlet Invert= 54.00', Outlet Invert= 50.00' 
Custom cross-section table, n= 0.150 Length= 50.0' Slope= 0.0800 '/' 

Depth 
{feet} 
0.00 
2.00 
4.00 
6.00 

28 

26 

24 

22 

20 

18 
Ci) 

~ 16 

3: 14: 0 
u::: 

12 

10 

8 

6 

4 

2 

0 
6 

End Area 
{sg-ft} 

0.0 
7.0 

28.0 
64.0 

Perim. Storage Discharge 
{feet} {cubic-feet} {cfs} 

0.0 0 0.00 
8.1 350 17.82 

15.1 1,400 118.52 
23.0 3,200 354.88 

Reach 11 R: Natural Channel Pre-Development 

Hydrograph Plot 

8 1 0 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 
Time (hours) 
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Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Reach 21 R: Natural Channel Post Dev. 

[79] Warning: Submerged Pond 2P Primary device# 1 OUTLET by 5.56' 
[61) Hint: Submerged 1% of Reach 25R bottom 

Inflow. = 3.713 af 

Type II 24-hr Rainfa/1=5.04" 
Page 5 

09/10/2002 

Outflow = 
21.08 cfs@ 12.33 hrs, Volume= 
21.06 cfs @ 12.34 hrs, Volume= 3.713 af, Atten= 0%, Lag= 0.5 min 

Routing by Stor-lnd+ Trans method, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Max. Velocity= 2.7 fps, Min. Travel Time= 0.3 min 
Avg. Velocity = 2.5 fps, Avg. Travel Time= 0.3 min 

Peak Depth= 2.06' 
Capacity at bank full= 354.88 cfs 
Inlet Invert= 54.00', Outlet Invert= 50.00' 
Custom cross-section table, n= 0.150 Length= 50.0' Slope= 0.0800 '/' 

Depth 
(feet) 

End Area 
(sq-ft) 

0.00 
2.00 
4.00 
6.00 

23, 
22 
21 
20 
19 
18 
17 
16 
15: 

~ 14: 
(,) 13 -
~ 12 --:. 
3: 
0 11 ' 
u: 10 - ' 

9: . : 
8 
7 -
6 
5 
4 
3 
2 

0.0 
7.0 

28.0 
64.0 

Perim. 
(feet) 

0.0 
8.1 

15.1 
23.0 

Storage 
(cubic-feet) 

0 
350 

1,400 
3,200 

Discharge 
(cfs) 
0.00 

17.82 
118.52 
354.88 

Reach 21 R: Natural Channel Post Dev. 

Hydrograph Plot 

6~~~~~~~~:;~~~~~~~~~~~~~~ 
6 8 1 0 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 
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Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Reach 25R: Emergnecy Spillway 

= 0.000 af 

Type II 24-hr Rainfa/1=5.04" 
Page 6 

09/10/2002 

Inflow 
Outflow = 

0.00 cfs@ 
0.00 cfs@ 

6.00 hrs, Volume= 
6.00 hrs, Volume= 0.000 af, Atten= 0%, Lag= 0.0 min 

Routing by Stor-lnd+ Trans method, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 
Max. Velocity= 0.0 fps, Min. Travel Time= 0.0 min 
Avg. Velocity = 0.0 fps, Avg. Travel Time= 0.0 min 

Peak Depth= 0.00' 
Capacity at bank full= 806.34 cfs 
Inlet Invert= 68.50', Outlet Invert= 56.00' 
12.00' x 2.00' deep channel, n= 0.030 Length= 85.0' Slope= 0.1471 '/' 
Side Slope Z-value= 2.0 '/' 

3: 
0 
u:: 

Reach 25R: Emergnecy Spillway 

Hydrograph Plot 

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 
Time (hours) 
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Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Pond 2P: BMP STORM 

Inflow = 3.789 af 

Type II 24-hr Rainfa/1=5.04" 
Page 7 

09/10/2002 

Outflow = 
Primary = 

54.82 cfs@ 
21.08 cfs@ 
21.08 cfs@ 

12.09 hrs, Volume= 
12.33 hrs, Volume= 
12.33 hrs, Volume= 

3.713 af, Atten= 62%, 
3.713 af 

Lag= 14.3 min 

Secondary= 0.00 cfs@ 6.00 hrs, Volume= 0.000 af 

Routing by Stor-lnd method, Time Span= 6.00-54.00 hrs, dt= 0.01 hrs 

Peak Elev= 67 .66' Storage= 72,158 cf 
Plug-Flow detention time= 580.4 min calculated for 3.713 af (98% of inflow) 
Storage and wetted areas determined by Prismatic sections 

Elevation Surf.Area lnc.Store 
(feet} (sg-ft} (cubic-feet} 
58.80 0 0 
59.00 114 11 
60.00 1,551 833 
62.00 4,595 6,146 
64.00 11,057 15,652 
66.00 15,634 26,691 
68.00 11,913 27,547 
70.00 15,803 27,716 

Primary OutFlow (Free Discharge) 
L1 =Culvert 

=Orifice/Grate 
=Sharp-Crested Rectangular Weir 
=Orifice/Grate 

~econdary OutFlow (Free Discharge) 
~=Broad-Crested Rectangular Weir 

# Routing Invert Outlet Devices 

Cum.Store 
(cubic-feet} 

0 
11 

844 
6,990 

22,642 
49,333 
76,880 

104,596 

1 Primary 58.00' 18.0" x 150.0' long Culvert Ke= 0.600 
Outlet Invert= 50.50' S= 0.0500 '/' n= 0.013 

2 Device 1 58.80' 3.0" Vert. Orifice/Grate C= 0.600 
Cc= 0.900 

3 Device 1 66.80' 1.5' long x 0. 7' high Sharp-Crested Rectangular Weir X 2.00 
2 End Contraction(s) 

4 Secondary 68.50' 12.0' long Broad-Crested Rectangular Weir 
Head (feet) 0.50 1.00 1.50 
Coef. (English) 2.53 2.63 2.72 

5 Device 1 67.20' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 
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Faith Baptist Church 
Prepared by LandMark Design Group, Inc. 
HydroCAD® 6.00 s/n 001766 © 1986-2001 Applied Microcomputer Systems 

Pond 2P; BMP STORM 

Hydrograph Plot 
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FAITH BAPTIST CHURCH 
4107 ROCHAMBEAU DRIVE 

WILLIAMSBURG, VIRGINIA 23185 

"STORMWATER MANAGEMENT 
POND" 

JANUARY 5, 2000 

SP--2 tJ- oo 
vJ c 0 '?'! 

~======= 
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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FAITH BAPTIST CHURCH 
4107 ROCHAMBEAU DRIVE 
WILLIAMSBURG, VA 23185 

"STORMWATER MANAGEMENT POND" 
JANUARY 5, 2000 

This Site Plan Amendment will provide stormwater management, both water quality as well as a 

water quantity, for this existing church site. The site is located at 4107 Rocharnbeau Drive, within 

Stonehouse Magisterial District, James City County, Virginia. 

Construction ofthe original Stormwater Management Facility was deferred in anticipation of the 

church obtaining additional adjoining property. The Church was able to purchase the adjoining 15.743 

acres, which expands the site from 7.0 acres originally to 22.743 total acres today. 

The Stormwater Management Facility has been located to capture the drainage from l2~8i'"'d'eS'' 

plus 2.69 acres off-site. The remaining acreage will not drain into this facility, however, it will be 

declared as Natural Open Space. The 4.40 acres Natural Open Space will drain into the existing RP A 
" ' 

area which contains 3.52 acres. This totals 7.92 acres and is eligible for the 15% open space credit. A 

50' strip along the west property line is also counted as NattrriliOpen Space. 1iris'0.89 ~qualifies 

for this. 10% open space credit. 

The pond itself is designed and sized totreatthe 15.53 acres.,(.l2~8i on .. site an.Gli~S<eftts~) for with 

future expansion. Although no development is planned at this time, the Church hopes to add additional 

structures and parking in the future. The pond is sized for this expansion. 

For channel proteetion, • have provided 41 ,422 cu. ft. of storage that discharges·througk a 3"mfiee. 

For BMP, we have a 25;6 hour draw down time; C:, G ~ . .., 

The pre-developed Q for the 10 yem- storm event is 25.80 cfs. The post-developed ~for the lOyear 

storm event is 21.43 cfs., 
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10 POINT BMP CALCULATIONS 
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James City County BMP Guidelines 

Table 2 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP BMP Points 

4 

Fraction of 
Site Served 

byBMP 

rz..t4-8-+ t.C.S1 "r~t ~J ... 
x 1t.l4~ - ::: r:t.l = 
X = 
X 

X 

= 
= 

Weighted 
BMP Points 

4.B4 . 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: --,-----

B. NATURAL OPEN SPACE CREDIT 

Natural Points for 
Fraction of Site 0Qen SQace Credit Natural 0Qen SQace 

0,/!ll /z.'l..14 ;:. 
X ·0,04 = 0.04 

(0.1 per 1%) 

,,q-z./ -z..'i. .;tj. ;:. X 0.'3'e> = ?, z,t; 
(0.15 per 1 %) 

. TOTAL NATURAL OPEN SPACE CREDIT: ___ &7~"-=z-=-q-

C. TOTAL WEIGHTED POINTS 

4J&4 + = 
Structural BMP Points Natural Open Space Points 

9 
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STORMWATER MANAGEMENT POND 
CALCULATIONS 
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CHANNEL PROTECTION VOLUME CALCULATION 
Faith Baptist Church 

One Year Precipitation : P= 

PRE-DEVELOPMENT CONDITIONS : 
Drainage Area : DAPRE = 
SCS Curve Number : CNPRE = 
Time of Concentration: TCPRE = 

Ia = 
la!P = 
Qu= 
qu = 
qp = 

POST DEVELOPMENT CONDITIONS : 
Drainage Area : DAPosT = 
SCS Curve Number : CNPosT = 
Time of Concentration: ~ - TcPosT = 

Ia = 
la!P = 
.Qu= 

qu = 
qi = qp = 

qo/qi = 
qo = 

VsNr= 
CHANNEL PROTECTION VOLUME : Vs= 

5.3 Ao= 
do= 

ESTIMATED POND FULL DRAWDOWN 

BMP POND 5.2 DoRIFICE = 

W.S.E. AREA INC. VOL STORAGE J::IAYY 
(feet) s.f. c.f. c.f ft. 

70.00 15803 27716 82959 10.25 
68.00 11913 21085 55243 8.25 

-
66.75 10199.88 7264 41422 6.63 
66.00 9172 15634 34158 6.25 
64.00 6462 11057.. 18524 4.25 
62.00 4595 7467 7467 1.63 
60.00 1551 833 847 0.75 
59.00 114 14 14 0.13 
58.75 0 0 

CPV2FBC.WK4 

2.8 Inches ...,....... 

11.56 Acres 
73 Unitless 

0.4"1 Hours 
0.740 

0.26 
0.74 
585 

7.78 

15.53 Acres v · 
~- t 80 Unitless --

0.29 Hours "f! ~- · 

0.500 
0.18 
1.10 
686 cfs/sm 

18.35 c.f.s. 
0.026342 
0.483463 

0.65 
40163 cubic feet 

0.04366 
2.829282 

3 inches 
/ 

.QAYQ dT 
cfs hours 

0.6026 3.3 WQVSE 
0.5849 7.4 
0.4800 6.4 
0.2895 7.2 
0.1869 1.2 
0.0000 

DRAW DOWN TIME = 25.6 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

Page 1 

8 Dec 99 

WATERSHED ROUTING ============================================================= 

8 0 
l -~ 

~ G] 
~ ~ 

k. 

'--~ 

0 SUBCATCHMENT D REACH 6POND [j LINK 

SUBCATCHMENT 1 PRE DEVELOPMENT DRAINAGE AREA -> REACH 11 

SUB CATCHMENT 2 POST DEVELOPMENT DRAINAGE AREA -> POND 2 

REACH 11 Natural Channel Pre-Development -> 

REACH 21 Natural Channel Post Dev. -> 

REACH 25 Emergnecy Spillway -> REACH 21 

POND 2 BMP STORM -> REACH 21 

POND 2 secondary BMP STORM -> REACH 25 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

.Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT l 

PEAK= 7.29 CFS 

ACRES CN 
1.62 77 

.27 98 

PRE DEVELOPMENT DRAINAGE AREA 

@ 12.16 HRS, VOLUME= .71 AF 

LIGHT BRUSH 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2.80 IN OFFSITE BUILDING & PAVEMENT 

Page 2 

8 Dec 99 

7.15 72 WOODS SPAN= 10-60 HRS, dt=.1 HRS 
2.52 72 OFFSITE WOODS 

11.56 73 

Method Comment Tc (min) 
TR-55 SHEET FLOW OPEN FIELD 13.1 
Grass: Short n=.15 L=150 1 P2=3.4 in S=.02 1

/ 1 

SHALLOW CONCENTRATED/UPLAND FLOW SURFACE SWALE 3.4 
Unpaved KV=16.1345 L=550 1 S=.0275 I I I V=2.68 fps 
CHANNEL FLOW WOODED RAVINE 7.9 
a=5 sq-ft Pw=7.5 1 r=.667 1 

S=.0547 I I I n=.3 V=.88 fps L=420 1 Capacity=4.4 cfs 

Total Length= 1120 ft Total TC= 24.4 

SUB CATCHMENT 2 

PEAK= 19.26 CFS 

ACRES CN 
.70 39 
.98 98 

POST DEVELOPMENT DRAINAGE 

@ 12.06 HRS, VOLUME= 1. 43 AF 

PLAYING FIELD 
BUILDING & PAVING 

AREA 

SCS·TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 2.80 IN 

.64 61 LAWN SPAN= 10-60 HRS, dt=.1 HRS 
3.95 98 FUTURE BUILDING & PAVING 

.27 98 OFFSITE BUILDING& PAVING 
6.47 74 WOODS & GREENS PACE 
2.52 72 OFF SITE GREENS PACE 

15.53 80 

Method Comment 
LAWN TR-55 SHEET FLOW 

Grass: Short n=.15 
TR-55 SHEET FLOW 

L=35 1 P2=3.4 in s=.02 1
/

1 

PAVING 
Smooth surfaces n=.011 L=165 1 P2=3.4 in s=.01 1

/' 

SHALLOW CONCENTRATED/UPLAND FLOW Segment ID: 
Paved Kv=20.3282 L=100 1 S=.0275 1 / 1 V=3.37 fps 
SHALLOW CONCENTRATED/UPLAND FLOW DRAINAGE SYSTEM 
Paved Kv=20.3282 L=500 1 S=.0275 '/' V=3.37 fps 
CHANNEL FLOW WOODED RAVINE 
a=5 sq-ft 
S=.0547 1

/
1 

Pw=7.5 1 

n=.3 
r=.667 1 

V=.88 fps L=420 1 Capacity=4.4 cfs 

Total Length= 1220 ft 

Tc (min) 
4.1 

2.3 

.5 

2.5 

7.9 

Total TC= 17.3 
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Data for Faith Baptist Church Page 3 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

8 Dec 99 

REACH 11 Natural Channel Pre-Development 

Qin = 7.29 CFS @ 12.16 HRS, VOLUME= . 71 AF 
Qout= 7.26 CFS @ 12.17 HRS, VOLUME= . 71 AF, ATTEN= 0%, LAG= .9 MIN 

ELEV END AREA PERIM 
(FT} (SQ-FT} (FT} SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
54.00 0.00 0.00 PEAK ELEV.= 54.81 FT 
56.00 7.00 8.08 ll=· .15 PEAK VELOCITY= 2.5 FPS 
58.00 28.00 15.08 LENGTH= 50 FT TRAVEL TIME . 3 MIN 
60.00 64.00 22.99 SLOPE= .08 FT/FT SPAN= 10-60 HRS, dt=.1 HRS 

CAPACITY= 354.9 CFS 

REACH 21 Natural Channel Post Dev. 

Qin = 
Qout= 

.59 CFS @ 17.66 HRS, 

.59 CFS @ 17.67 HRS, 
VOLUME= 
VOLUME= 

1.43 AF 
1.43 AF, ATTEN= 0%, LAG= .7 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
54.00 0.00 0.00 PEAK ELEV.= 54.07 FT 
56.00 7.00 8.08 ll= .15 PEAK VELOCITY= 2.5 FPS 
58.00 28.00 15.08 LENGTH= 50 FT TRAVEL TIME .3 MIN 
60.00 64.00 22.99 SLOPE= .08 FT/FT SPAN= 10-60 HRS, dt=.1 HRS 

CAPACITY= 354.9 CFS 

REACH 25 Emergnecy Spillway 

Qin = 0.00 CFS @ 0.00 HRS, VOLUME= 0.00 AF 
Qout= 0.00 CFS @ 0.00 HRS, VOLUME= 0.00 AF, ATTEN= 0%, LAG= 0.0 MIN 

DEPTH END AREA DISCH 
(FT) (SQ-FT) (CFS) 12' X 2 1 CHANNEL STOR-IND+TRANS METHOD 

0.00 0.00 0.00 SIDE SLOPE= .5 I/' PEAK DEPTH= 0.00 FT 
.20 2.48 20.47 ll= .03 PEAK VELOCITY= 0.0 FPS 
.40 5.12 65.51 LENGTH= 85 FT TRAVEL TIME 0.0 MIN 
.60 7.92 129.98 SLOPE= .25 FT/FT SPAN= 10-60 HRS, dt=.1 HRS 
.86 11.80 240.07 

1.20 17.28 426.54 
1. 60 24.32 706.23 
2.00 32.00 1051.33 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 2.80 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 2 

Qin 19.26 
Qout= .59 
Qpri= .59 
Qsec= 0.00 

ELEVATION 
(FT) 

CFS @ 
CFS @ 
CFS @ 
CFS @ 

AREA 
(SF) 

BMP STORM 

12.06 HRS, 
17.66 HRS, 
17.66 HRS, 

0.00 HRS, 

INC.STOR 
(CF) 

VOLUME= 
VOLUME= 
VOLUME= 
VOLUME= 

CUM.STOR 
(CF) 

1.43 AF 
1.43 AF, 
1.43 AF 
0.00 AF· 

ATTEN= 97%, LAG= 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 

Page 4 

8 Dec 99 

335.8 MIN 

39225 CF 
65.2 FT 
70.0 FT 

58.8 
59.0 
60.0 
62.0 
64.0 
66.0 
68.0 
70.0 

0 

114 
1551 
4595 

11057 
15634 
11913 
15803 

0 

11 
833 

6146 
15652 
26691 
27547 
27716 

0 
11 

844 
6990 

22642 
49333'-· 

START ELEVATION= 58.8 FT 
SPAN= 10-60 HRS, dt=.1 HRS 
Tdet= 760.3 MIN (1.42 AF) 

76880 
104596 

# ROUTE INVERT OUTLET DEVICES 
1 p 

2 1 

3 1 

4 s 

5 1 

58.0' 18" CULVERT 
n=.013 L=150' S=.05'/' Ke=.6 Cc=.9 Cd=.56 

58.8' 3" ORIFICE/GRATE 
Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 

66.8' 1.5' SHARP-CRESTED RECTANGULAR WEIR X 2 
Q=C L HA1.5 C=3.27+.4 H/.7 L=Length-2(.1 H) 

68.5' 12' BROAD-CRESTED RECTANGULAR WEIR 
Q=C L HA1.5 C=2.53, 2.63, 2.72, 0, 0, 0, 0, 0 

67.2' 48" HORIZONTAL ORIFICE/GRATE 
Q=.6 Area SQR(2gH) (Limited to weir flow@ low head) 

Primary Discharge 
L_1=Culvert 

~2=0rifice/Grate 
~3=Sharp-Crested Rectangular Weir 
L_5=0rifice/Grate 

Secondary Discharge 
L_4=Broad-Crested Rectangular Weir 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 {c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 1 

PEAK= 11.49 CFS 

ACRES CN 
1.62 77 

.27 98 

PRE DEVELOPMENT DRAINAGE AREA 

@ 12.15 HRS, VOLUME= 1. 05 AF 

LIGHT BRUSH 
SCS TR-20 METHOD 
TYPE II 2 4-HOUR 
RAINFALL= 3.36 IN OFFSITE BUILDING & PAVEMENT 

Page 5 

8 Dec 99 

7.15 72 WOODS SPAN= 10-60 HRS, dt=.1 HRS 
2.52 72 OFFSITE WOODS 

11.56 73 

Method Comment 
TR-55 SHEET FLOW OPEN FIELD 
Grass: Short n=.15 L=150 1 P2=3.4 in S=.02 1 1 1 

SHALLOW CONCENTRATED/UPLAND FLOW SURPACE SWALE 
Unpaved Kv=16.1345 L=550 1 S=.0275 I I I V=2.68 fps 
CHANNEL FLOW WOODED RAVINE 
a=5 sq-ft Pw=7.5 1 r=.667 1 

S=.0547 I I I n=.3 V=.88 fps L=420' Capacity=4.4 cfs 

Total Length= 1120 ft Total TC= 

SUB CATCHMENT 2 POST DEVELOPMENT DRAINAGE AREA 

PEAK= 26.99 CFS @ 12.05 HRS, VOLUME= 1. 97 AF 

ACRES CN 
.70 39 PLAYING FIELD 
.98 98 BUILDING & PAVING 

SCS 'TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 3.36 IN 

Tc (min) 
13.1 

3.4 

I 

7.9 

24.4 

.64 61 LAWN SPAN= 10-60 HRS, dt=.1 HRS 
3.95 98 FUTURE BUILDING & PAVING 

.27 98 OFFSITE BUILDING& PAVING 
6.47 74 WOODS & GREENS PACE 
2.52 72 OFFSITE GREENS PACE 

15.53 80 

Method Comment 
LAWN TR-55 SHEET FLOW 

Grass: Short n=.15 
TR-55 SHEET FLOW 

L=35' P2=3.4 in S=.02 1 1 1 

PAVING 
Smooth surfaces n=.011 L=165 1 P2=3.4 in s=.01 'I' 
SHALLOW CONCENTRATED/UPLAND FLOW Segment ID: 
Paved Kv=20.3282 L=100' s=.0275 1 1' V=3.37 fps 
SHALLOW CONCENTRATED/UPLAND FLOW DRAINAGE SYSTEM 
Paved Kv=20.3282 L=500' s=.0275 'I' V=3.37 fps 
CHANNEL FLOW WOODED RAVINE 
a=5 sq-ft 
S=.0547 'I' 

Pw=7.5' 
n=.3 

r=.667' 
V=.88 fps L=420' Capacity=4.4 cfs 

Total Length= 1220 ft 

Tc {min) 
4.1 

2.3 

.5 

2.5 

7.9 

Total Tc= 17.3 
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Data for Faith Baptist Church Page 6 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by RichardS. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

8 Dec 99 

REACH 11 Natural Channel Pre-Development 

Qin = 11.49 CFS @ 12.15 HRS, 
Qout= 11.28 CFS @ 12.16 HRS, 

VOLUME= 1. 05 AF 
VOLUME= 1.05 AF, 

ELEV END AREA PERIM 
~FT) {SQ-FT) {FT) SPECIAL 50' CHANNEL 
54.00 0.00 0.00 
56.00 7.00 8.08 n= .15 
58.00 28.00 15.08 LENGTH= so FT 
60.00 64.00 22.99 SLOPE= .08 FT/FT 

CAPACITY= 354.9 CFS 

ATTEN= 2 g.. 
0 I LAG= .9 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 55.25 FT 
PEAK VELOCITY= 2.5 FPS 
TRAVEL TIME .3 MIN 
SPAN= 10-60 HRS, dt=.1 HRS 

REACH 21 Natural Channel Post Dev. 

Qin = 
Qout= 

.66 CFS@ 18.86 HRS, VOLUME= 1.97 AF 

.66 CFS @ 18.87 HRS, VOLUME= 1.97 AF, 

ELEV END AREA PERIM 
{FT) (SQ-FT) (FT) SPECIAL 50' CHANNEL 
54.00 0.00 0.00 
56.00 7.00 8.08 n= .15 
58.00 28.00 15.08 LENGTH= 50 FT 
60.00 64.00 22.99 SLOPE= .08 FT/FT 

CAPACITY= 354.9 CFS 

REACH 25 Emergnecy Spillway 

Qin = 0.00 CFS @ 0.00 HRS, VOLUME= 0.00 AF 

ATTEN= 0%, LAG= .7 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 54.07 FT 
PEAK VELOCITY= 2.5 FPS 
TRAVEL TIME . 3 MIN 
SPAN= 10-60 HRS, dt=.1 HRS 

Qout= 0.00 CFS @ 0.00 HRS, VOLUME= 0.00 AF, ATTEN= 0%, LAG= 0.0 MIN 

DEPTH END AREA DISCH 
(FT) (SQ-FT) {CFS) 12' X 2 1 CHANNEL STOR-IND+TRANS METHOD 

0.00 0.00 0.00 SIDE SLOPE= .5 I I I PEAK DEPTH= 0.00 FT 
.20 2.48 20.47 n= .03 PEAK VELOCITY= 0.0 FPS 
.40 5.12 65.51 LENGTH= 85 FT TRAVEL TIME 0.0 MIN 
.60 7.92 129.98 SLOPE= .25 FT/FT SPAN= 10-60 HRS, dt=.1 HRS 
.86 11.80 240.07 

1.20 17.28 426.54 
1.60 24.32 706.23 
2.00 32.00 1051.33 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 3.36 IN 

Prepared by Richard s. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 2 

Qin 26.99 
Qout= .66 
Qpri= .66 
Qsec= 0.00 

ELEVATION 
(FT) 

CFS @ 
CFS @ 
CFS @ 
CFS @ 

AREA 
(SF) 

BMP STORM 

12.05 HRS, 
18.86 HRS, 
18.86 HRS, 

0.00 HRS, 

INC.STOR 
(CF) 

VOLUME= 
VOLUME= 
VOLUME= 
VOLUME= 

CUM.STOR 
(CF) 

1. 97 AF 
1. 97 AF, 
1.97 AF 
0.00 AF 

ATTEN= 98%, LAG= 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 

Page 7 

8 Dec 99 

408.5 MIN 

58563 CF 
66.7 FT 58.8 

59.0 
60.0 
62.0 
64.0 
66.0 
68.0 
70.0 

0 
114 

1551 
4595 

11057 
15634 
11913 
15803 

0 
11 

833 
6146 

15652 
26691 
27547 
27716 

0 
11 

844 
6990 

22642 
49333 
76880 

FLOOD ELEVATION= 70.0 FT 
START ELEVATION= 58.8 FT 
SPAN= 10-60 HRS, dt=.1 HRS 
Tdet= 1001.5 MIN (1.97 AF) 

104596 

# ROUTE INVERT OUTLET DEVICES 
1 p 

2 1 

3 1 

4 s 

5 1 

58.0' 18" CULVERT 
n=.013 ·L=150' S=.05'/' Ke=.6 Cc=.9 Cd=.56 

58.8' 3 11 ORIFICE/GRATE 
Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 

66.8' 1.5' SHARP-CRESTED RECTANGULAR WEIR X 2 
Q=C L HA1.5 C=3.27+.4 H/.7 L=Length-2(.1 H) 

68.5' 12' BROAD-CRESTED RECTANGULAR WEIR 
Q=C L HA1.5 C=2.53, 2.63, 2.72, 0, 0, 0, 0, 0 

67.2' 48" HORIZONTAL ORIFICE/GRATE 
Q=.6 Area SQR(2gH) (Limited to weir flow@ low head) 

Primary Discharge 
L__1=Culvert 

~2=0rifice/Grate 
~3=Sharp-Crested Rectangular Weir 
L__5=0rifice/Grate 

Secondary Discharge 
L__4=Broad-Crested Rectangular Weir 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SOBCATCHMENT 1 

PEAK= 25.80 CFS 

ACRES CN 
1.62 77 

.27 98 

PRE DEVELOPMENT DRAINAGE AREA 

@ 12.14 HRS, VOLUME= 2.22 AF 

LIGHT BRUSH 
OFFSITE BUILDING & PAVEMENT 

SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

Page 8 

8 Dec 99 

7.15 72 WOODS SPAN= 10-60 HRS, dt=.1 HRS 
2.52 72 OFFSITE WOODS 

11.56 73 

Method Comment Tc (min) 
TR-55 SHEET FLOW OPEN FIELD 13.1 
Grass: Short n=.15 L=150 1 P2=3.4 in S=.02 1

/
1 

SHALLOW CONCENTRATED/OPLAND FLOW SURFACE SWALE 3.4 
Unpaved KV=16.1345 L=550 1 S=.0275 I I I V=2.68 fps 
CHANNEL FLOW WOODED RAVINE 7.9 
a=S sq-ft Pw=7.5 1 r=.667 1 

S=.0547 I I I n=.3 V=.88 fps L=420 1 Capacity=4.4 cfs 

Total Length= 1120 ft Total Tc= 24.4 

SOBCATCHMENT 2 

PEAK= 52.47 CFS 

ACRES CN 
.70 39 
.98 98 

POST DEYELOPMENT DRAINAGE 

@ 12.05 HRS, VOLUME= 3.73 AF 

PLAYING FIELD 
BUILDING & PAVING 

AREA 

SCS'TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 5.04 IN 

.64 61 LAWN SPAN= 10-60 HRS, dt=.1 HRS 
3.95 98 FUTURE BUILDING & PAVING 

.27 98 OFFSITE BUILDING& PAVING 
6.47 74 WOODS & GREENS PACE 
2.52 72 OFFSITE GREENS PACE 

15.53 80 

Method Comment 
TR-55 SHEET FLOW LAWN 
Grass: Short n=.15 L=35 1 P2=3.4 in S=.02 I I I 

TR-55 SHEET FLOW PAVING 
Smooth surfaces n=.011 L=165 1 P2=3.4 in S=.01 1

/
1 

SHALLOW CONCENTRATED/OPLAND FLOW Segment ID: 
Paved Kv=20.3282 L=100 1 S=.0275 1 / 1 V=3.37 fps 
SHALLOW CONCENTRATED/OPLAND FLOW DRAINAGE SYSTEM 
Paved Kv=20.3282 L=500 1 S=.0275 1 / 1 V=3.37 fps 
CHANNEL FLOW WOODED RAVINE 
a=S sq-ft 
S=.0547 1

/
1 

PW=7.5 1 

n=.3 
r=.667 1 

V=.88 fps L=420 1 Capacity=4.4 cfs 

Total Length= 1220 ft 

Tc (min) 
4.1 

2.3 

. 5 

2.5 

7.9 

Total Tc= 17.3 
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Data for Faith Baptist Church Page 9 
TYPE II 24-HOOR RAINFALL= 5.04 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

8 Dec 99 

REACH 11 Natural Channel Pre-Development 

Qin = 25.80 CFS @ 12.14 HRS, VOLUME= 2.22 AF 
Qout= 25.72 CFS@ 12.14 HRS, VOLUME= 2.22 AF, ATTEN= 0%, LAG= .2 MIN 

ELEV END AREA PERIM 
(FT) {SQ-FT) (FT) 
54.00 0.00 0.00 
56.00 7.00 8.08 
58.00 28.00 15.08 
60.00 64.00 22.99 

SPECIAL 50' CHANNEL 

n= .15 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 354.9 CFS 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 56.15 FT 
PEAK VELOCITY= 3.0 FPS 
TRAVEL TIME . 3 MIN 
SPAN= 10-60 HRS, dt=.1 HRS 

REACH 21 Natural Channel Post Dev. 

Qin = 21.43 CFS @ 12.34 HRS, 
Qout= 20.80 CFS @ 12.35 HRS, 

VOLUME= 
VOLUME= 

3.73 AF 
3. 73 AF I 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) SPECIAL 50' CHANNEL 
54.00 0.00 0.00 
56.00 7.00 8.08 ll= .15 
58.00 28.00 15.08 LENGTH= 50 FT 
60.00 64.00 22.99 SLOPE= .08 FT/FT 

CAPACITY= 354.9 CFS 

REACH 25 Emergnecy Spillway 

Qin = 0.00 CFS @ 0.00 HRS, VOLUME= 0.00 AF 
Qout= 0.00 CFS @ 0.00 HRS, VOLUME= 0.00 AF, 

DEPTH END AREA DISCH 
(FT) (SQ-FT) (CFS) 12 1 X 2 1 CHANNEL 

0.00 0.00 0.00 SIDE SLOPE= . 5 I/' 
.20 2.48 20.47 ll= .03 
.40 5.12 65.51 LENGTH= 85 FT 
.60 7.92 129.98 SLOPE= .25 FT/FT 
.86 11.80 240.07 

1.20 17.28 426.54 
1.60 24.32 706.23 
2.00 32.00 1051.33 

ATTEN= 3%, LAG= .7 MIN 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 56.04 FT 
PEAK VELOCITY= 2.7 FPS 
TRAVEL TIME .3 MIN 
SPAN= 10-60 HRS, dt=.1 HRS 

ATTEN= 0%, LAG= 0.0 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= 0.00 FT 
PEAK VELOCITY= 0.0 FPS 
TRAVEL TIME 0.0 MIN 
SPAN= 10-60 HRS, dt=.1 HRS 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 5.04 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 2 BMP STORM 

Qin 52.47 CFS @ 12.05 HRS, VOLUME= 3.73 AF 
Qout'= 21.43 CFS @ 12.34 HRS, VOLUME= 3.73 AF, ATTEN= 59%, LAG= 
Qpri= 21.43 CFS @ 12.34 HRS, VOLUME= 3.73 AF 
Qsec= 0.00 CFS @ 0.00 HRS, VOLUME= 0.00 AF 

ELEVATION 
(FT) 
58.8 
59.0 
60.0 
62.0 
64.0 
66.0 
68.0 
70.0 

# ROUTE 
1 p 

2 1 

3 1 

4 s 

5 1 

AREA INC.STOR CUM.STOR STOR-IND METHOD 
(SF) (CF) (CF) PEAK STORAGE = 

0 0 0 PEAK ELEVATION= 
114 11 11 FLOOD ELEVATION= 

1551 833 844 START ELEVATION= 
4595 6146 6990 SPAN= 10-60 HRS, 

11057 15652 22642 Tdet= 609.5 MIN 
15634 26691 49333'-
11913 27547 76880 
15803 27716 104596 

INVERT OUTLET DEVICES 
58.0' 18 11 CULVERT 

n=.013 L=150' S=.OS'/' Ke=.6 Cc=.9 Cd=.56 
58.8' 3" ORIFICE/GRATE 

Q=.6 PI rA2 SQR{2g) SQR{H-r) (Use H/2 if H<d) 
66.8' 1.5' SHARP-CRESTED RECTANGULAR WEIR X 2 

Q=C L HA1.5 C=3.27+.4 H/.7 L=Length-2(.1 H) 
68.5' 12' BROAD-CRESTED RECTANGULAR WEIR 

Q=C L HA1.5 C=2.5~, 2.63, 2.72, 0, 0, 0, 0, 0 
67.2' 48" HORIZONTAL ORIFICE/GRATE 

Page 10 

8 Dec 99 

17.4 MIN 

72464 CF 
67.7 FT 
70.0 FT 
58.8 FT 

dt=.1 HRS 
(3. 72 AF) 

Q=.6 Area SQR{2gH) (Limited to weir flow@ low head) 

Primary Discharge 
L_l=Culvert 

~2=0rifice/Grate 
~3=Sharp-Crested Rectangular Weir 
L_S=Orifice/Grate 

Secondary Discharge 
L_4=Broad-Crested Rectangular Weir 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 {c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 1 

PEAK= 37.05 CFS 

ACRES CN 
1.62 77 

.27 98 

PRE DEVELOPMENT DRAINAGE AREA 

@ 12.13 HRS, VOLUME= 3.15 AF 

LIGHT BRUSH 
OFFSITE BUILDING & PAVEMENT 

SCS TR-20 METHOD 
TYPE II 24~HOUR 
RAINFALL= 6.24 IN 

Page 11 

8 Dec 99 

7.15 72 WOODS SPAN= 10-60 HRS, dt=.1 HRS 
2.52 72 OFFSITE WOODS 

11.56 73 

Method Comment 
TR-55 SHEET FLOW OPEN FIELD 
Grass: Short n=.15 L=150' P2=3.4 in s=.02 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW SURFACE SWALE 
Unpaved Kv=16.1345 
CHANNEL FLOW 
a=5 sq-ft 
S=.0547 '/' 

Pw=7.5' 
n=.3 

L=550' 

r=.667' 
V=.88 fps 

s=.0275 '/' V=2.68 fps 
WOODED RAVINE 

L=420' Capacity=4.4 cfs 

Tc (min) 
13.1 

3.4 

7.9 

Total Length= 1120 ft Total Tc= 24.4 

SUBCATCHMENT 2 POST DEVELOPMENT DRAINAGE AREA 

PEAK= 71.36 CFS @ 12.04 HRS, VOLUME= 5.04 AF 

ACRES CN SCS 'TR-20 METHOD 
.70 39 PLAYING FIELD TYPE II 24-HOUR 
.98 98 BUILDING & PAVING RAINFALL= 6.24 IN 
.64 61 LAWN SPAN= 10-60 HRS, 

3.95 98 FUTURE BUILDING & PAVING 
.27 98 OFFSITE BUILDING& PAVING 

6.47 74 WOODS & GREENS PACE 
2.52 72 OFFSITE GREENS PACE 

15.53 80 

Method 
TR-55 SHEET FLOW 
Grass: Short n=.15 
TR-55 SHEET FLOW 

L=35' 

Comment 
LAWN 

P2=3.4 in S=.02 '/' 
PAVING 

Smooth surfaces n=.011 L=165' P2=3.4 in S=.01 '/' 
SHALLOW CONCENTRATED/UPLAND FLOW Segment ID: 
Paved Kv=20.3282 L=100' s=.0275 '/' V=3.37 fps 
SHALLOW CONCENTRATED/UPLAND FLOW DRAINAGE SYSTEM 
Paved Kv=20.3282 
CHANNEL FLOW 
a=5 sq-ft 
S=.0547 '/' 

Pw=7.5' 
n=.3 

L=500' 

r=.667' 
V=.88 fps 

s=.0275 '/' V=3.37 fps 
WOODED RAVINE 

L=420' Capacity=4.4 cfs 

Total Length= 1220 ft Total TC= 

dt=.1 HRS 

Tc (min) 
4.1 

2.3 

.5 

2.5 

7.9 

17.3 
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Data for Faith Baptist Church Page 12 
TYPE II 24-HOUR RAINFALL: 6.24 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

8 Dec 99 

REACH 11 Natural Channel Pre-Development 

Qin = 37.05 CFS@ 12.13 HRS, VOLUME= 3.15 AF 
Qout= 36.72 CFS@ 12.14 HRS, VOLUME= 3.15 AF, ATTEN= 1%, LAG= .5 MIN 

ELEV END AREA PERIM 
{FT) {SQ-FT) {FT) SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
54.00 0.00 0.00 PEAK ELEV.= 56.37 FT 
56.00 7.00 8.08 n= .15 PEAK VELOCITY= 3.3 FPS 
58.00 28.00 15.08 LENGTH= 50 FT TRAVEL TIME .2 MIN 
60.00 64.00 22.99 SLOPE= .08 FT/FT SPAN= 10-60 HRS, dt=.1 HRS 

CAPACITY= 354.9 CFS 

REACH 21 Natural Channel Post Dev. 

Qin = 30.03 CFS @ 12.30 HRS, VOLUME= 5.04 AF 
Qout= 29.24 CFS @ 12.36 HRS, VOLUME= 5.04 AF, ATTEN= 3%, LAG= 3.2 MIN 

ELEV END AREA PERIM 
{FT) (SQ-FT) {FT) SPECIAL 50' CHANNEL STOR-IND+TRANS METHOD 
54.00 0.00 0.00 PEAK ELEV.= 56.22 FT 
56.00 7.00 8.08 n= .15 PEAK VELOCITY= 3.1 FPS 
58.00 28.00 15.08 LENGTH= 50 FT TRAVEL TIME .3 MIN 
60.00 64.00 22.99 SLOPE= .08 FT/FT SPAN= 10-60 HRS, dt=.1 HRS 

CAPACITY= 354.9 CFS 

REACH 25 Emergnecy Spillway 

Qin = 5.06 CFS @ 12.30 HRS, VOLUME= .07 AF 
Qout= 4.87 CFS @ 12.30 HRS, VOLUME= .07 AF, ATTEN= 4%, LAG= .2 MIN 

DEPTH END AREA DISCH 
{FT) (SQ-FT) (CFS) 12' X 2 1 CHANNEL STOR-IND+TRANS METHOD 

0.00 0.00 0.00 SIDE SLOPE= .5 I I I PEAK DEPTH= .05 FT 
.20 2.48 20.47 ll= .03 PEAK VELOCITY= 8.3 FPS 
.40 5.12 65.51 LENGTH= 85 FT TRAVEL TIME .2 MIN 
.60 7.92 129.98 SLOPE= .25 FT/FT SPAN= 10-60 HRS, dt=.1 HRS 
.86 11.80 240.07 

1.20 17.28 426.54 
1.60 24.32 706.23 
2.00 32.00 1051.33 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 6.24 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 2 

Qin 71.36 CFS @ 
Qout= 30.22 CFS @ 
Qpri= 25.17 CFS @ 
Qsec= 5.06 CFS @ 

ELEVATION AREA 
(FT) (SF) 
58.8 0 
59.0 114 
60.0 1551 

BMP STORM 

12.04 HRS, VOLUME= 
12.30 HRS, VOLUME= 
12.30 HRS, VOLUME= 
12.30 HRS, VOLUME= 

INC.STOR CUM.STOR 
(CF) (CF) 

0 0 
11 11 

833 844 

5.04 AF 
5.04 AF, 
4.97 AF 

.07 AF 

ATTEN= 58%, LAG= 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 
START ELEVATION= 

Page 13 

8 Dec 99 

15.4 MIN 

87999 CF 
68.8 FT 
70.0 FT 
58.8 FT 

62.0 4595 
64.0 11057 

6146 
15652 

6990 
22642 

SPAN= 10-60 HRS, dt=.1 HRS 
Tdet= 461.1 MIN (5.03 AF) 

66.0 
68.0 
70.0 

# ROUTE 
1 p 

2 1 

3 1 

4 s 

5 1 

15634 26691 49333 
11913 27547 76880 
15803 27716 104596 

INVERT 
58.0' 

58.8' 

66.8' 

68.5' 

67.2' 

OUTLET DEVICES 
18" CULVERT 
n=.013 L=150' S=.OS'/' Ke=.6 Cc=.9 Cd=.56 
3" ORIFICE/GRATE 
Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 
1.5' SHARP-CRESTED RECTANGULAR WEIR X 2 
Q=C L HAl.S C=3.27+.4 H/.7 L=Length-2(.1 H) 
12' BROAD-CRESTED RECTANGULAR WEIR 
Q=C L HAr.s C=2.53, 2.63, 2.12, o, o, o, o, o 
48" HORIZONTAL ORIFICE/GRATE 
Q=.6 Area SQR(2gH) (Limited to weir flow@ low head) 

Primary Discharge 
L_1=Culvert 

~2=0rifice/Grate 
~3=Sharp-Crested Rectangular Weir 
L_S=Orifice/Grate 

Secondary Discharge 
L_4=Broad-Crested Rectangular Weir 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

SUBCATCHMENT 1 

PEAK= 51.10 CFS 

ACRES CN 
1. 62 77 

.27 98 

PRE DEVELOPMENT DRAINAGE AREA 

@ 12.13 HRS, VOLUME= 4.29 AF 

LIGHT BRUSH 
SCS TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN OFFSITE BUILDING & PAVEMENT 

Page 14 

8 Dec 99 

7.15 72 WOODS SPAN= 10-60 HRS, dt=.1 HRS 
2.52 72 OFFSITE WOODS 

11.56 73 

Method Comment 
TR-55 SHEET FLOW OPEN FIELD 
Grass: Short n=.15 L=150' P2=3.4 in s=.02 1 / 1 

SHALLOW CONCENTRATED/UPLAND FLOW SURFACE SWALE 
Unpaved KV=16.1345 L=550 1 S=.0275 I I I V=2.68 fps 
CHANNEL FLOW WOODED RAVINE 
a=5 sq-ft Pw=7.5 1 r=.667' 
S=.0547 I I I n=.3 V=.88 fps L=420 1 Capacity=4.4 cfs 

Total Length= 1120 ft Total Tc= 

SUB CATCHMENT 2 POST DEVELOPMENT DRAINAGE AREA 

PEAK= 94.34 CFS @ 12.04 FIRS, VOLUME= 6.63 AF 

ACRES CN 
.70 39 PLAYING FIELD 
.98 98 BUILDING & PAVING 

SCS 'TR-20 METHOD 
TYPE II 24-HOUR 
RAINFALL= 7.68 IN 

Tc (min) 
13.1 

3.4 

7.9 

24.4 

.64 61 LAWN SPAN= 10-60 HRS, dt=.1 HRS 
3.95 98 FUTURE BUILDING & PAVING 

.27 98 OFF SITE BUILDING& PAVING 
6.47 74 WOODS & GREENS PACE 
2.52 72 OFFSITE GREENS PACE 

15.53 80 

Method 
TR-55 SHEET FLOW 
Grass: Short n=.15 
TR-55 SHEET FLOW 

L=35' 

Comment 
LAWN 

P2=3.4 in s=.02 1
/

1 

PAVING 
Smooth surfaces n=.011 L=165' P2=3.4 in S=.01 1

/' 

SHALLOW CONCENTRATED/UPLAND FLOW Segment ID: 
Paved KV=20.3282 L=100 1 S=.0275 1

/
1 V=3.37 fps 

SHALLOW CONCENTRATED/UPLAND FLOW DRAINAGE SYSTEM 
Paved Kv=20.3282 
CHANNEL FLOW 
a=5 sq-ft 
S=.0547 '/ 1 

Pw=7.5 1 

n=.3 

L=500 1 

r=.667' 
V=.88 fps 

S=.0275 1
/ 1 V=3.37 fps 

WOODED RAVINE 

L=420' Capacity=4.4 cfs 

Total Length= 1220 ft 

Tc (min) 
4.1 

2.3 

. 5 

2.5 

7.9 

Total TC= 17.3 

WC054_FAITH_BAPTIST_CHURCH_OFFSITE - 090



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

Data for Faith Baptist Church Page 15 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by Richard S. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

8 Dec 99 

REACH 11 Natural Channel Pre-Development 

Qin = 51.10 CFS @ 12.13 HRS, VOLUME= 4.29 AF 
Qout= 50.64 CFS @ 12.14 HRS, VOLUME= 4.29 AF, ATTEN= 1%, LAG= .5 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) 
54.00 0.00 0.00 
56.00 7.00 8.08 
58.00 28.00 15.08 
60.00 64.00 22.99 

REACH 21 

SPECIAL 50' CHANNEL 

ll= .15 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 354.9 CFS 

Natural Channel Post Dev. 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 56.64 FT 
PEAK VELOCITY= 3.7 FPS 
TRAVEL TIME . 2 MIN 
SPAN= 10-60 HRS, dt=.1 HRS 

Qin = 65.97 CFS @ 12.21 HRS, VOLUME= 6.63 AF 
Qout= 63.65 CFS@ 12.22 HRS, VOLUME= 6.63 AF, ATTEN= 4%, LAG= .5 MIN 

ELEV END AREA PERIM 
(FT) (SQ-FT) (FT) 
54.00 0.00 0.00 
56.00 7.00 8.08 
58.00 28.00 15.08 
60.00 64.00 22.99 

REACH 25 

Qin = 39.88 CFS @ 12.21 
Qout= 39.75 CFS @ 12.21 

DEPTH END AREA DISCH 
(FT) (SQ-FT) (CFS) 

0.00 0.00 0.00 
.20 2.48 20.47 
.40 5.12 65.51 
.60 7.92 129.98 
.86 11.80 240.07 

1.20 17.28 426.54 
1.60 24.32 706.23 
2.00 32.00 1051.33 

SPECIAL 50' CHANNEL 

ll= .15 
LENGTH= 50 FT 
SLOPE= .08 FT/FT 
CAPACITY= 354.9 CFS 

Emergnecy Spillway 

HRS, VOLUME= . 78 AF 
HRS, VOLUME= .78 AF, 

12 I X 2' CHANNEL 
SIDE SLOPE= .5 I I I 

ll= .03 
LENGTH= 85 FT 
SLOPE= .25 FT/FT 

STOR-IND+TRANS METHOD 
PEAK ELEV.= 56.92 FT 
PEAK VELOCITY= 3.8 FPS 
TRAVEL TIME . 2 MIN 
SPAN= 10-60 HRS, dt=.1 HRS 

ATTEN= 0%, LAG= .1 MIN 

STOR-IND+TRANS METHOD 
PEAK DEPTH= .29 FT 
PEAK VELOCITY= 11.0 FPS 
TRAVEL TIME .1 MIN 
SPAN= 10-60 HRS, dt=.1 HRS 
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Data for Faith Baptist Church 
TYPE II 24-HOUR RAINFALL= 7.68 IN 

Prepared by RichardS. Phillips, P.E. Langley & McDonald,P.C 
HydroCAD 5.11 000388 (c) 1986-1999 Applied Microcomputer Systems 

POND 2 

Qin 94.34 CFS @ 

Qout= 66.10 CFS @ 

Qpri= 26.22 CFS @ 

Qsec= 39.88 CFS @ 

ELEVATION AREA 
(FT) (SF) 
58.8 0 
59.0 114 
60.0 1551 

BMP STORM 

12.04 HRS, VOLUME= 
12.21 HRS, VOLUME= 
12.21 HRS, VOLUME= 
12.21 HRS, VOLUME= 

INC.STOR CUM.STOR 
(CF) (CF) 

0 0 
11 11 

833 844 

6.63 AF 
6.63 AF, 
5.85 AF 

.78 AF 

ATTEN= 30%, LAG= 

STOR-IND METHOD 
PEAK STORAGE = 
PEAK ELEVATION= 
FLOOD ELEVATION= 
START ELEVATION= 

Page 16 

8 Dec 99 

10.0 MIN 

99833 CF 
69.7 FT 
70.0 FT 
58.8 FT 

62.0 4595 6146 
64.0 11057 15652 

6990 
22642 

SPAN= 10-60 HRS, dt=.1 HRS 
Tdet= 357.2 MIN (6.62 AF) 

66.0 15634 26691 49333--
68.0 11913 27547 76880 
70.0 15803 27716 104596 

# ROUTE INVERT OUTLET DEVICES 
1 p 

2 1 

3 1 

4 s 

5 1 

58.0' 18" CULVERT 
n=.013 L=150' S=.05'/' Ke=.6 Cc=.9 Cd=.56 

58.8' 3" ORIFICE/GRATE 
Q=.6 PI rA2 SQR(2g) SQR(H-r) (Use H/2 if H<d) 

66.8' 1.5' SHARP-CRESTED RECTANGULAR WEIR X 2 
Q=C L HA1.5 C=3.27+.4 H/.7 L=Length-2(.1 H) 

68.5' 12' BROAD-CRESTED RECTANGULAR WEIR 
Q=C L HA1.5 C=2.5~, 2.63, 2.72, 0, 0, 0, 0, 0 

67.2' 48" HORIZONTAL ORIFICE/GRATE 
Q=.6 Area SQR(2gH) (Limited to weir flow @ low head) 

Primary Discharge 
L_1=Culvert 

~2=0rifice/Grate 
~3=Sharp-Crested Rectangular Weir 
L_5=0rifice/Grate 

Secondary Discharge 
L_4=Broad-Crested Rectangular Weir 
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DRAINAGE CALCULATIONS 
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-------,1 -- -,~ - ~Ref!! t:,mJ~fl ~e~ er,~, 
COUNTY. DISTRICT_---------­
DESCRIPTION--------'----.--------

STORM -~ SEWER DESIGN 
L & D 229 COMPUTATIONS SHEET OF 

CAP A.- FLOW 
CITY VEL. TIME 

REMARKS 

C.F.S. F.P.S. SEC. 

INLET RAIN RUNOFF INVERT 
TIME FALL Q ELEVATIONS LENGTH SLOPE DIA. 

AREA RUN-
DRAIN. OFF 

••~t.• COEF. 
CA 

FROM TO 

POINT POINT 
UPPER LOWER 
END END 

INCRE- A.CCUM- MIN-
ACRE~ C MENT ULATED UTES 

FTJFT. IN. FT. lN./tit C.F.S. 

(1) (2) (3) (4) (S) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) 

3 -!7 
6 7 

7 (~ 

.~. 

' ' 

...... : 
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Project Description 

EXISTING 15" FROM EXISTING #3 TO #5 
Worksheet for Circular Channel 

Project File c:\haestad\fmw\faithbap.fm2 
Worksheet EXISTING 15" FROM #3 
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 
0.010000 ftlft 

15.00 in 
4.54 cfs 

0.77 ft 
0.80 ft2 

2.26 ft 
1.21 ft 
0.86 ft 

61.82 
0.007293 ftlft 
5.70 ft/s 
0.50 ft 
1.28 ft 
1.24 
6.95 cfs 
6.46 cfs 
0.004940 ftlft 

EXISTING 15" RCP@ 1.00% SLOPE 

01/03/00 I 04:31:26 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 

FROM #5 T0#7 
Worksheet for Circular Channel 

Project File c:\haestad\fmw\faithbap.fm2 
Worksheet FROM #5 TO #7 
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: 

0.013 
0.034500 ft/ft 

15.00 in 
11.76 cfs 

1.00 ft 
1.06 ft2 

2.77 ft 
1.00 ft 
1.21 ft 

80.23 
0.029223 ft/ft 

11.14 ft/s 
1.93 ft 
2.93 ft 
1.91 

12.91 cfs 
12.00 cfs 

0.033145 ft/ft 

265' OF 15" RCP @ 3.45% SLOPE 

I 01:41:11 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 

FROM#7T0#8 
Worksheet for Circular Channel 

Project File c:\haestad\fmw\faithbap.fm2 
Worksheet From 7 to 8 
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: 

0.013 
0.006000 ftlft 

24.00 in 
17.00 cfs 

19.1 in 
2.68 ft2 

4.40 ft 
1.62 ft 
1.49 ft 

79.40 
0.006938 ft/ft 
6.36 ft/s 
0.63 ft 
2.22 ft 
0.87 

18.85 cfs 
17.52 cfs 
0.005648 ft/ft 

60' - 24" RCP @ 0.60% SLOPE 

01/03/00 I 04:47:01 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 

DITCH FLOW FROM #8 TO #9 
Worksheet for Trapezoidal Channel 

Project File c:\haestad\fmw\faithbap.fm2 
Worksheet Ditch flow From 8 to 9 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 
Channel Slope 
Left Side Slope 
Right Side Slope 
Bottom Width 
Discharge 

Results 
Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

0.050 
0.018900 ft/ft 
2.000000 H : V 
2.000000 H: V 
2.00 ft 

21.23 cfs 

1.32 ft 
6.15 ft2 

7.92 ft 
7.29 ft 
1.07 ft 
0.045336 ft/ft 
3.45 ft/s 
0.19 ft 
1.51 ft 
0.66 

01/03/00 I 04:50:47 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 

DITCH FLOW FROM #9 TO #1 0 
Worksheet for Trapezoidal Channel 

Project File c:\haestad\fmw\faithbap.fm2 
Worksheet Ditch flow from 9 to 1 0 
Flow Element Trapezoidal Channel 
Method Manning's Formula 
Solve For Channel Depth 

Input Data 
Mannings Coefficient 
Channel Slope 
Left Side Slope 
Right Side Slope 
Bottom Width 
Discharge 

Results 
Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

0.050 
0.020000 ft/ft 
2.000000 H : V 
2.000000 H: V 
2.00 ft 

22.15 cfs 

1.33 ft 
6.21 ft2 

7.96 ft 
7.33 ft 
1.10 ft 
0. 045093 ft/ft 
3.56 ft/s 
0.20 ft 
1.53 ft 
0.68 

01/03/00 I 04:51:25 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.13 
Page 1 of 1 
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STORMWATER MANAGEMENT 

AND BMP CALCULATIONS 

FOR 

FAITH BAPTIST CHURCH 

Langley and McDonald, P.C. 

Engineers 
Surveyors 
Planners 
Landscape Archrtects 
Environmental Consultants 

OCTOBER 15, 1997 

5544 Greenwich Road, Virginia Beach, VA 23462 
(804) 473-2000 FAX: (804) 497-7933 

201 Packets Court, Williamsburg, VA 23185 
(804) 253-2975 FAX: (804) 229-0049 
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PRE/POST-DEVELOPED CALCULATIONS 
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FAITH BAPTIST CHURCH 

STORMWATER MANAGEMENT 

PRE-DEVELOPED DRAINAGE CALCULATIONS: 

Drainage Area 
Coefficient of Runoff 
CA 
Time of Concentration 

RAINFALL INTENSITIES: 

2 Year Frequency 
10 Year Frequency = 

25 Year Frequency = 

100 Year Frequency = 

= 

= 

= 

= 

3.9 
5.3 
6.0 
7.2 

1.00 Acres. 
0.25 
0.25 
15.0 minute 

_.... 
\c 

PRE-DEVELOPED DISCHARGE (CUBIC FEET PER SECOND): 

2 Year Storm 
10 Year Storm 
25 Year Storm 
100 Year Storm 

= 

= 

= 

= 

0.98 cfs 
1.33 cfs 
1.50 cfs 
1.80 cfs 

-
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e-ll - - fi&Mt' rff'31r' -llf0 

,,..... II WW41f'Jt 

- -- --

1.0 ACRES 

PRE-DEVELOPED DRAINAGE AREA 

PI.AN SCME: ,......, 
CIRAPHIC SCALE IN FEET 

g j ' :; Jo 

I • I 
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2.11 ACRES. 

POST-DEVELOPED DRAINAGE AREA 

Pl.o\111 SCALE: ,.-«1' 
GRAPHIC sc:.v.E IN FEET 

g ;;g ' l lio 
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A. S'IRUC'IURAL BMP POINT AUAX:.ATICN 

BMP Points 

// 
X 

Fraction of 
Site Served 

byBMP 

--
X • 

X • 

rorAL WEIGHTED STRIJC'IURAL BMP POINTS: 

B. NAl'URAL OPEN SPACE 0\EDIT 

Weighted 
BMP Points 

Natural 
Fraction of Site Open Space Credit 

Points for 
Natural Open Space 

rz_ 4 ;lave e.. o,r;~2./J.2/G --(..,.0,..... r-1-pe-r -..1-.-\..,...) -

C. n:m\L WEIGHTED POINTS 

+ -
Structural BMP Points Natural Open space Points 

z ·' 

'' 
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0.08 ACRES NATURAL UNDISTURBED OPEN SPACE 

~ 1UDR1S ~ Ullrn'll al.f'A ~ C1IDilD t:ll.BIAIUllt: 

~:; a::: ·~ ~:: ::~:: =:: ~& :::-.:::::: 

PLAN SCAl£: 1"•40' 
GRAPHIC SCALE IN FEET 

Jj£ llii ;io 

• ! • i 
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, ..... ~ .-.::: "',-:.·~.n ... : ~-=- ...:.~-·- ...:...;= ·= ; 

·-¥~·:.:· ·.·k 'k' ·-K * ·.~: ~+( .·:t::~~:A< ~r: :~·: :jc *. :~·-~:f.·*.·-~ ·t: ~~c~ .··t:: :·J<· ·.k :'}-: :f: ~~ :-.k >~ :-tc ·.K ¥ ~-¥-·~·fc :i< ~k :f.- ·k·.t: ~\< ~t :r ·¥.· ~~~ ·.k :-~ :.k ·t:£ ·.-fc: :K ·.~ >k :k *- ~jc~-k ··f: :f.-;-~J< :·k :·;ck ~k ~k:·+-= :·j<· :.f:': ;*- ··-¥ 

:-k: *' ::t ~i< *' :·t-:-:~::: '·k~¥* ·~· -~.· ~i< :k :¥ -r :-j( *. :K * '!<" :-¥ :~:>K ·k ,k~~ :fe~:k ·.j< ~~ >k ·:r. * :f: :.·k :-f' :k: :f::::·k '>k :-!<~1<:·K~k :k :-¥: :·K :.K' :¥. * ·{( -~;( ·.:jt ;:¥. '·f: * :f :r· .:~ ·.~t:: >k ·.t; ~k -~ ·.~:·k :~ ·:~ :-+:: >k :f.:. 

:j< ::' .{< ·.;:: :;ck 1< :ick J':Jck k :k :k * ·.-i< :t:·:lck :k :i<:i< :K:<::·i< :¥ :i< ;f:::.!< * ;¥.:( :k :lclcf::!< * :k * :lc.f:' *:"' * :)< :j( ·.k :ldc:i< ),ck :1:: * 'k * ** :jck:i( * * :k * :·k *** :k 

.k :;;: :k :-ici<: ** ·:k :k :j.-: !< ¥ ·1:: :k 'k ·1:: :k:f: * :k :f: :k * ·k :k clck ***:icjc :¥ * :lck :k:fc :k:ie * :k:k:!c!c * :k:k :jclc:i< * * ;I:::Jqcr:l::* :k :t:l:: ·k * * :lck :-{<: * *** 

FAITH BAPTIST CHURCH 

Area = 2 .. 25 acres, Tc = 
........... , ............................................................................................................................... .. .. .. .. .. .. .. ,. ...................... '"' .. "' ...... "' ............................................ - ........ - ....................... - ........................... ... 

,-_. 
.:.. 

1() 

25 
100 

Acljuated 

(i {~77 
·-." ... """! ; 

() .. 677 
0.745 
c:- 8 -4.~3 

:C.1ur·ation It-.ttel1.B .. Q~peal~ Allc>rfvable 
:nil'lutes ill/'hr cfs c~£s: 

98 1 388 ... < r . 0. 9)3 . ..L..:. 
101 1 .. 869 0 sr.:: 1 33 '-' J... 

158 1 x-197 ,.., E\1 1 .. 5C: J... L .. 

157 1. a • • ':{ 134 1.80 ~_, ..L ..L ._, . 

(cu. ft. ) 

12,438 
17,258 
23,779 
3·~1' 231 

:3tc~l-·age 

( Cl.J. .. ft .. ) 

9,180 
12,717 
16,093 
25,112 
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I 

I iv1(JitiFIED F~ATIOt,JAL t~1ETH·~:~r~ 
C~r·~~P11i::.:.:tl ~3urrur1ar·:1 fc;r· t1a . ..:~irn1:tifl Requi~ce(l Stc,r·a..ge 

I ~irst peal{ outflo;.v point assumed to occur· at inflow recession leg. 

I 
I 
I 
I 
I 
I 

L 

10 
~~ 

I~ 
s 

I 
I 
I 
I 
I 
I 

FAITI-i BAPTIST CHtJRCI-1 

********************************************************************** * F(ETfJRt-1 FRE~:ifJEt\IC''l: 2 y-rr· All'J\pJable butfl()\V: 0 _ 93 cfs * 
:y J C · Adjustment: 1. 000 1 Required Stor·age: 9, 130 cu. ft. * 
-~--------------------------------------------------------------------* 
* Peak Inflow: 2.12 cfs Inflow .HYD stored: 2FIN .1-r:tD ·.t: 

******k*************************************************************** 

Retlll ... r~ Fr·e.-~: 
/ ______ _ Td = 98 minutes 

Apprr):.: .. Dur·ation for· ~I.3.x .. Stor·age / ------, ... C adj.factor: 
2 yr 

1.00 I 

I 

: 
• I • 

Tc= 
I -
Q -

12 .. 80 miLlutes 
!l .. 26/(1 

6.50 
in/'1"'-'-r 
cfe 

Required Storage 
9,180 cu.ft. 

~ X X X X X x;x X X X X 

t] 

0 

C; NOT TO SCALE 
------------------------

I 

Area ( ac): 2.25 
Weigl1t8d t~: 0.68 
Adjusted C: 0.68 

Td= 
I = 

98 minutes 
1.388 in/hr 

;--:: Q - 2 .. 12 cfs 

0 Q= 0.98 CIS 
:x (Allow.Outflow) 

_____________________________________________________ i ___________ _ 

! 

lOLl .. 87 rai~:1utes 
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\)9-25-:997 

F L~ I Tf-I BAF'T I ST CHlJP.C.f-I 

**** Modified Rational Hydrograph ***** 
Weighted C = 0.677 Area= 2.250 acres Tc = 12.80 minutes 

Adjusted C - 0.677 Td= 98.00 min. I= 1.39 • n 
ll1/i1Y' Qp= 

RETURN FREQUENCY: 2 year storm Adj.factor = 1.00 
Output file: 2FIN .. HYI.; 

For 2 Ye.3.r· Storm 

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

--------:---------------------------------------------------------------
0.013 : 0.13 0.30 0.46 0.63 0.79 0.96 1 10 

0.130 : 1.29 1.45 1.62 1.78 1.95 2.12 2~12 
0 .. 247 
0.363 
0.480 
0.597 
0.713 
0.830 
0.947 
1.063 
1.180 
1.297 
1. 413 
1.530 
1.647 
1 

,...,, ..... .;-. 
• I 0·5 

2.12 

2.12 
2.12 
.., 12 
2.12 
2.12 
2.12 
2 .. 12 
2.12 
2.12 
2.12 
1.98 
t) .. 83 

'"' ~,.., 
~ .. ..L~ 

2.12 
2 .. 12 
2 .. 12 
2 .. 12 
2.12 
2.12 
2.12 
2.12 
,.., ~? 
.G .. .l~ 

2.12 

1.82 
0.66 

2.12 

2 .. 12 
2 .. 12 
2.12 
2.12 
2.12 

2.12 
2.12 
1. 65 
0.50 

2.12 
2.12 
2 .. 12 
2 .. 12 
2 .. 12 
r) ""r, 
~ .. .L~ 

2 .. 12 
2~12 
2 .. 12 
2.12 

2.12 
2.12 
2.12 

2 .. 12 
2.12 
2 .. 12 
2.12 
2.12 
2.12 
2 .. 12 
1.32 
0.17 

2.12 
2 .. 12 
2 .. 12 
2 .. 12 
2 .. 12 
2.12 
2 .. 12 
2.12 
2.12 

2.12 
2.12 
1.16 
0.00 

2 .. 12 
2 .. 12 
2 .. 12 
2 .. 12 
2 .. 12 
2 .. 12 
2 .. 1: 
2 .. 12 
2 .. 12 

2.12 
0.99 
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09-25-1887 

FAITfi BAF·TIST C:I-ILJF.~CI-I 

* * * :;:: * * SUHJ:-1ARY OF F..liTIONAL J:1ETHCD ?EAK DISCHARGES :k * :~<: * >~c * 
Q = adj * C * I * A 

1ifnere: Q=cfs, C=~li'eighted Runoff Coefficient, I=in/hour, A=acres 
adJ = ~C.,. adjustmer~t fact::>r for each ret.Llr·n frel~,~enc~r 

RETUR~l FREQUE£·1C:""I =· 2 :re.g_r·s 
~c~ adjustment, k = 1 
Aclj .. .,. C.. = ~Vtd .... C ~ :~: 1 _________________________ , _______ _ 

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

Subarea Runoff P.~rea Tc ~Vtd~ .. : Adj. I Total ! Peak Q 
Descr· .. ~c~ !:lr'•V•O•:.• (min) .. ,-...JI' 

·~.......-..&,. ._..:;;; \_, (cfs) 
--------------------------:--------------: -----------------------;--------
1 {) .. 67(1 2 .. 18 l :: 

ROOF DRAINS 
0.900 I 

I 

---------------'--------------' l I 

12.80 0.677 : 0~677 4.264 t3 .. 50 
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!.)8-25-1897 

t10DIFIEI1 R~!\TIOt-lAL t11ETHOii 
Summary for Single Storm Frequency 

First peak outflow point assumed to occur a~ inflcw recession lag. 

F.?-Irrt-I BAPTIST C~}ICJRCI-I 

I RETURN FREQUENCY: 2 yr ·c~ Adjustment = 1.000 Allm·mble !~ = G.98 cis 
----------------------------------------------------------------------------

Tc = 12.30 minutes 
...................... ·--'"' ................ "' .......... 10 ....................................... ............... "' ...................... .. ............................................................................................................................................. 

l'!fieighted 
-.-.~ 

Adjusted Areas t~peak : 
c:ts 1 

'-lOLUHES 
Inflow Storage 
(cu.ft.) (cu.ft.) \_., minut.es 

I------------------------------------------------------;---------------------
0.677 0 .. f377 13 4 .. 264 2.25 6 <;'"' 4,989 ·t' 237 - ... v 
0.677 0 .. !377 15 4.000 2.25 6.09 5,485 4,668 
0.677 ('\ q'7'7 ... - ... 01 f 2(} 3.500 ') '/~ 

~ ... .:.- .. _.. 5.33 6,399 5,435 
0.677 0.1377 30 2.750 2.25 4. 19 7 ~ 5.t-l2 R r:;q~ _," ..;...wu 

0.677 0.677 40 2.250 2_25 3 .. 43 8,227 6,675 I 
0.677 0.677 50 2 .. 00t) 2 .. 25 3.05 9, 142 '""' ?Q!=:, I ,,_.._...._, 

0.677 0.677 6() 1.800 2.25 2.74 9,873 7,733 

l.,f::************************JI<************~lck***************)k**** Storage Haximum 
0.677 0.677 90 1.388 2.25 2.12 : 12,438 9,180 I *************************************************ll<****ll<********************* 

I 
I 
I 
I 
I 
I 
I 

0 .. 677 
0.677 
0.677 

0.677 
0.677 
0- (377 

120 
1130 
240 

1. 150 2.25 
0.750 2 .. 25. 
0. 600 2 .. 25 

1. 75 
L 1/1 
0.91 

12,615 
12,341 

Qpeal-s: 

8,711 
R (.:'7<:{ 
.._.' •.J l ~ 

< Qallo';v 
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- • 1 'T'.,.., J;:: - .. - 1 -

I '-'U·' ,.~"' ,.,_ ·"' '·'"""' '"' ; h :1..:(. '"'---",1, ..L...L.<. .._,._ ~ _,..;.. • .._;"" • ._.. 

Executed: 13:04:46 

I 
I 
I 
I 
I 
I 
I 
I 
I 

F 

I~ 
TiJ 

lc 
f 

I 
s 

I 
I 
I 
I 
I 

NODIFIED F:P~TIONAL HETHCD 
C~:r~a:t=:hic-al Summa~y for t .. 1a:ziinum F~eq1J.ired Storage ----

First peak outflm"' point assumed to occur at inflmv r·ecessi8n leg. 

FAITH BAFTIST CHURCH 

********************************************************************** * RETURN FREQUENCY: 10 yr Allowable Outflow: L 33 cfs * 
* ~c~ Adjustment: LOOO , Required Storage: 12,717 cu.ft. * 
*--------------------------------------------------------------------* 
:r Peak Inflow: 2. 85 cfs Inflow . HYD stored: lOFIN . HYD * 
********************************************************************** 

Td ::: 101 minutes 
/------- Apprcx. Duration for t1ax. Stor.=.ge ------' I 

RetL~r·r. Fr·eq: 10 yr 
C adj.factor: l .. 1JO 

I 

0 

0 

l 
• I. 

Tc= 
I 
Q = 

12.80 minutes 
5. 470 in/h::· 
8.33 cfs 

Required Storage 
12,717 cu.ft .. 

Area ( ac): 
V.Jeighted C: 
AdjLlsted C: 

Td= 
I = 

2.25 
0 .. 68 
0.88 

X X X X X X x:x X X X X X X X X X X Q -
! 

101 minutes 
1.869 in/hr 
2.85 cfs 

0 Q=. 1.33 cfs 
0 :x (Allow.Outflow) 

0 

0 NOT TO SCALE :z. 
------------------------

-----------------------------------------------------'------------1 

1<J7. 82 1ni1'1.utes 
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We igl1ted c; -

S,~lt~l : 
()9-25-1997 

**** t-'1odified 
0.677 Area= 

Rational Hydrograph ***~* 
2 .. 25CJ acres Tc = 12 .. 8() tnin11tes 

Adjusted C = 0.677 Td= 101.00 min. I= 1 .. 87 in/'hr· 

RETURN FREQUENCY: 10 year stor:n 
Output file: lOFIN .HYD 

Adj.factor = 1.00 

Time 
Hours 

H~iDRC!GF~~Pt1 F(JR t~fAXIt:-1U1J1 STORAGE 
For the 10 Year Storm 

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

ofs 

--------:---------------------------------------------------------------
0.013 l 0.18 0.40 0.62 0.85 1.07 1.29 1.51 
0.130 1.74 1.96 2.18 2.40 2 .. 63 2.85 2~35 
0.247 2 .. 85 2.85 2.85 '/ p~; 

'-" .. t-t._. 2 .. 85 2 .. 85 2 .. 85 
A oj{"'\..-., 2.85 2 .. 85 2 .. 85 '":' pk 2.85 2.85 2.85 v .. vov .t...~ .. ._,v 

0.480 2.85 2.85 2.85 2 .. 85 2.85 2.85 2.85 
0.597 2.85 2.85 2 .. 85 2.85 2.85 2 .. 85 2.85 
0.713 2.85 2.85 2.85 2 .. 85 2 .. 85 2.85 2.85 
0.830 2 .. 85 2.85 2.85 2.85 2.85 2.85 2 .. 85 
0.947 2.85 2.85 2.85 2.85 2 .. 85 ') q;::: 

,_, ... w~.J 2.85 
1.063 2.85 2.85 ') p~; 

~-'-'"-' 2 .. 85 2.85 2 .. 85 2.85 
1.180 2.85 2.85 2.85 2.85 2 .. 85 2.85 2 .. 85 
1.297 2.85 2.85 2.85 2.85 2.85 2.85 2.85 
1.413 2.85 2.85 ') qr-........ ......,0 2.85 2.35 2.85 2 .. 85 
1.530 2 .. 85 2.85 r. l~;; .:::. .. c.._. 2.85 2.85 2.8.5 2 .. 85 
1. 647 2.85 2.85 ? p~ ..- .. ;_;......, 2.67 2.45 2 .. 22 2.00 
1.763 1.78 1.56 1.33 1. 11 0.89 0.67 0.44 
1.880 0 .... ..., 

-~~ 0.00 
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I 
I Quick TR-55 Ver-.5.46 

Executed: 16:04:46 
S//tl: 

09-25-1997 

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

FAITH BA~PTIST CHl1RCH 

* * :~<: * :1< * SUMMARY OF RL\.TIONAL NETHOD PEAK DISCHARGES ·t * :~ :t: :r * 
Q ~ adj * C * I * A 

Wher-e: Q=cfs, C=Heighted Runoff Coefficient, I=i:;:1/hour, A-::::acres 

RETfJRl:~ FREQfJE!:1C~;ol = 1C• ~'"e.3.rE. 

~c~ adjustment~ k = 1 
Adj. ·c· = ~ltd. ·c· x 1 _________________________ , _______ _ 

-------------------------,--------
Subarea Runoff Area Tc Htd. : : Ad,j. I Tot.::1..l ; Peak Q 

Descr.. --c ~ acres : (min) ~C... : ... C.... in1/hr a .. cres ( cfs) 
__________________________ ! ______________ , ! _______________________ --------

1 0 .. 670 
ROOF DRL\INS 

0.900 0.07 

1 I 
I 
I 

I ! I I 
I I I I 

---------------'--------------1 '-----------------------'--------1 I I I 

12.80 0.677 :: 0.677 5.470 2.25 : 
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S/'t,T: 
(!9-25-1!~87 

f-'1C;DIFIEr~ F~liTitJt~lFJ.L t1ET}I()[1 

S1..unmary for Single Storm F~e·:;l.lenc:Jt 

-c•eak outflow point a?sumed to inflow recess1cn 

FA.~ITI-I BAPTIST CtTIJRC~I-I 

I Hydrograph file duration= 101.00 minutes 
Hydrograpn file: 10FIN .HYD Tc = 12.e0 minutes 
.......................................................................................................................................... ....................................................................................................................................................... 

I VfJLll11EJ 
Weighted Adjusted Duration In tens. Areas Qpeak : Inflmv Storage 

~c~ ~cJ minutes in/hr acres cfs : (cu.ft.) (ou.ft.) 
------------------------------------------------------:---------------------

1 0.677 0.677 13 5.470 2.25 3.33 : 6,401 5,379 
0.677 0.677 15 5.250 2.25 8.00 7,199 6,090 
0.677 0.677 20 4.700 2.25 7.16 8,593 7,284 

I 0.677 0.677 30 3.750 2.25 5.71 10,284 8,577 
0.677 0.677 40 3.150 2.25 4.80 11,518 9,412 
0.677 0.677 50 2.750 2.25 4.19 12,570 10,064 

I 
0.677 0.677 60 2.450 2.25 3.73 13,438 10,533 

* * * *** **:l<** * ** * *** ** **'"' ** ** **** * *** ** * * ·J<: * * * ** * * ** * ** ****** ** Storage t'!ax imum 
0.677 0.677 101 1.869 2.25 2.85 : 17,258 12,717 I **************************************************************************** 

I 
I 
I 
I 
I 
I 
I 

0 .. 677 
0 .. 677 
0.677 

0.677 
0.677 
0 .. !377 

120 
1q'} u\,.. 

2~10 

1. !300 2 . 25 
L 150 2.25 
0.870 2 . 25 

2.41 ' '7 !=;!=;') ''""' 253 .l. ; ' ·' '..._, • .J_ ~~, 

1.75 18,923 11,230 
1.33 Qpeak -< Qallo•tJ 
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S/'t~: 
():9-25-1997 

t·10DIFIED R.~TIGNAL l:1ETHOD 
Graphical Summary for Ha::?;:imwn Reguir·ed Storage ----

FAITH BAPTIST CHUF.:CH 

********************************************************************** * RETURN FREQUENCY: 25 yr Allowable Outflow: 1.50 cfs r 
* ~ C ~ Adjustment: 1. 100 , Required Storage: 16,093 cu. ft. ·+~ 

*--------------------------------------------------------------------* 
·t· Peak Inflow: 2.51 cfs Inflow .HYD stored: 25FIN .HYD * 
********************************************************************** 

Td = 158 minutes 
"------- Approx. Dur·ation for Ma:;;:. Storage ' ------," 

F.:eturn Fre·~: 25 yr 
C adj.factor: 1.10 

. 

X 

0 

Tc= 12.80 minutes 
I = 6.352 in/hr Area ( ac ) : 2.25 
Q = 10.65 cfs Weighted C: 0.68 

i Adjusted C: 0.74 I . 

Required Storage 
16,093 cu.ft. Td~ 

I ·-
X X X X X ~ x:x X X X X X X X X X X Q = 

l 

158 minutes 
1.497 in/hr 
2.51 cfs 

I 

0 

0 

0 

NOT TO SCALE 
------------------------

o Q= 1.50 cfs 
: :J{ (Allov-J .. Outflo"v) 
I 
I 

I 0 : X 

-----------------------------------------------------'------------1 

163.15 minutes 
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I 
I Quick TR-55 Ver.5.46 S/N: 

Executed: 16:04:42 09-25-1997 

I 
I 
I 

FAITH BAFTIST CHURCH 

**** Modified Rational Hydrograph ***** 
1Ne ig!-1ted C = 0 .. 677 Area.= 2 .. 250 a.c:t-·es Tc = 12 .. f3() 

Adjusted C = 0.745 Td= 158.00 min. 

RETUPJ,T FREQUENCY: 25 year storm 
Cut put file: 25Fil>l . HYD 

Adj.factor = 1.10 

HYDROC~F.APH FOR t~L~XI1w1TJ1~1 STORAGE 
For the 25 Ye.3.:t., Storm 

Time increment = 0.017 Hours 

minl.ltes 

2.51 

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

c:ts 

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

--------:---------------------------------------------------------------

0.130 
0.247 
0.363 
0.480 
0.597 
0.713 
0.830 
0.947 
1.063 
1.180 
1 .. 297 
1. 413 
1.530 
1.647 
1 .. 763 
1.880 
1.997 
2 .. 113 
2.230 
2.347 
2 .. 463 
2.580 
2.697 
2.813 

0.16 
1 .. 53 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2 .. 51 
2.51 

2.51 
2.51 
2 .. 51 
2.51 
2.51 
2.51 
2.51 
1 .. 76 
0.39 

2.51 
2.51 
2 .. 51 
2 .. 51 
2.51 
2.51 
2 .. 51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 

2 .. 51 
1.57 
0 .. 20 

1.92 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2 .. 51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2 .. 51 
2.51 
2.51 
1.37 
0.00 

0.74 

2.51 
2 .. 51 
2.51 
2.51 
2.51 
2.51 
2.51 
2 .. 51 
2.51 
2 .. 51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2 .. 51 
2.51 
2.51 
2.51 
1.18 

0.94 
2.31 
2.51 
2.51 
2 .. 51 
2 .. 51 
2.51 
2.51 
2.51 
2.51 

2.51 
2 .. 51 
2.51 
2.51 
2.51 
2 .. 51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.35 
0.98 

1.14 
2 .. 51 

2 .. 51 
2 .. 51 
2.51 

2.51 
2 .. 51 
2.51 
2.51 
2 .. 51 
2.51 
2 .. 51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.16 
0.78 

2 .. 51 
2.51 
2.51 
2.51 
2.51 
2.51 
2 .. 51 
') &; 1 
4-/. .. i_. ....!-

,-., ..... 
.:::.OJ.. 

2.51 
2.51 
2- !51 
2 .. 51 
2-51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
1 ..-, ...... 
~.00 

0.59 
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\)9-25-1997 

FAITH BAPTIST CFIUF~CH 

* :ie * * * * SUHt1A.RY OF RATIONAL NETHOD PEAK DISCHARGES * * * * * * 

Q :: adj :tc C :~c I * A 
Y.Jhere: ;~=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres 

a.dj = ~ C"" adjLlstment factor for each return freguenc;l 

Subarea Eunoff Tc Htd. 
Descr. acr·es (min) 

RETfJRl'l FREQUE~TCY = 25 7r~ear~a 
~c~ adjustment~ k = 1.1 
Ad,j .. ~ c ~ = Wtd .. ~ c .I X 1. 1 _________________________ , _______ _ 

-------------------------,--------

' ' 

Adj. I Total : Peak Q 
'C' i.n/hr acPes ( cfs) 

--------------------------:--------------::-----------------------:--------
1 0.670 2 .. 18 ! 
ROOF DRAINS 

0 .. 800 0 .. 07 
·--------------'--------------' 

: 12 w 80 0- (377 

I 
I , _______________________ ! _______ _ 

l ' 

: 0 .. 74~5 6 .. 352 2 .. 2f5 : 10 .. 65 
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I 
I C;,,l· ,-.;:- 'Tp_-;::,<=: Fa,~ S ,1'~ 

""-'(.- ._,.,t,.;;,. ..~... ..... .._,~_.. •J ._. ..... "-'.. \_, 

Executed: 12:04:48 \)8-25-1997 

I 
I 
I 

i10DIFIED R;.TION.~~L l:'iETHOD 
Surr-411-s.ry for Single Storm Frs~.;1uency 

First pe.s.k outflov-J pr~ int ,s.esumed to occur .3.t inflo~v recession 

FAITti BAPTIST CIIfJRC:I·I 

I F~ETURN FREQUENCY: ~c~ Adjustment = 1~100 Allmrla.ble Q = 1.50 cfs 

I n,,d~~.-.,.,;·,..,.:::.r.n :t~l.· lo du.,.,=>tJ..' ,-,,,- 1r=.,8 ('\v''"' m-i n·u+.:>o r:i.,.:; - ......,0.;_ '-J:;i'J.J. - ..... ....... .._,...,,.,-- ._.. .. ...... ~ ....,.,_.i.-1 

Hydrograph file: 25FIN .HYD Tc = 12 .. 80 rnirru .. tes 

I 
I 
I 

........................................ - ..... - ............................... - .................... - ........................ - .............. .. ........................................................................................................................................................... 

Adjusted Duration Intene. ...~reas 
..,. C... rni11.utes in11hr a.cres 

0. f377 c. 74.5 13 6~352 2.25 
A h7'7 v .. ~ 1 { 0. 7 r15 15 (3- 000 2.25 
0 .. 677 r:) .. 7 45 20 5. '100 2.25 
0.677 () .. 7 45 3() 4.400 2~25 
0 .. 677 () .. 745 •'''! .tot\.,... 3.600 2.25 
0.677 0.745 50 3.250 ,..., ')!=; 

~-~._ 

0.677 0.745 60 2.800 2.25 
0.677 0.745 12(1 1. 750 ') I)M 

"-'·-"-" 

Qpeak : 
cfs ! 

10.65 
10.0(3 
9.05 
'7 -:{'7 
' . '"'' 
6.03 
5.45 
4.69 
2.93 

\/Cl LIJ11ES 
Stor4 a.ge 

. (cu. ft. ) ( c~u .. ft .. ) 

3~176 7 0.0 .. -1 
I 'V~'"X. 

9, ()50 7 , 7:~9 
10,880 9' 38,1 
13,274 11,343 
14,480 10 

'"""'~' 104 
16,341 13,515 
16' 89,1 13,618 
')1 117 15, 1<11 
........ ""'-' 

***:¥******************************************************** Storage Maximum 

I 0.677 0.715 158 1.497 2.25 2.51 : 23,779 16,093 
**************************************************************************** 

I 0.677 
0.677 

I 
I 
I 
I 
I 
I 

0.677 

0.745 1130 
0.745 240 
0.745 300 

1.350 
1 .. ()00 
0.850 

2.25 
2.25 
0 ')!=; 
- .. c:...o.v 

2.26 
1.68 
1.42 

21,436 15,760 
24,134 12,759 

Qpeak < Qallo;;v 
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1992 

CONSTRUCTION OF A SILT FENCE 
(WITH WIRE SUPPORT). 

1. Sf:!' POSTS AND EXCAVATE A ~·x~· 
iRENCH UPSI.OPE AI.ONG 'THE UNE 
OF POSTS. 

3. ATTACH 'THE FII.TER FABRIC TO 'THE WIRE 

FENCE AND EX![ND IT INTO 'THE iRENCH. 

2. STAPI.E WIRE FENCING TO 'THE F'OSTS. 

4. BACI<FIU AND COMPACT 'THE 
EXCAVATED SOIL. 

EXTENSION OF FABRIC AND WIRE INTO 'THE iRENCH. 

3.05 

II 

Source: Adapted from Installation of Straw and fabric Filter 
Barriers for Sediment ContrOL Sherwood and Wyant Plate 3.05·1 

m _.,d 
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I 
I Quick TH-55 Ve~c. 5. -16 

~ ' ,. ... """" "-.. - ..... "'~-=-,~u-r.,::,a. 1..'""'. ( l.l. J.;-< 
.-..... .... ')..,_·-' \.,.; ,._,. • \ ................. - .I,>_./ 

~;,./[j : 
t!c-J·::>~-1 :~c~r; ,_. ~-· "'"""'.._ ..a.,.·-·-· " 

I 
I 
I 
I 
I 
I 
I 
I 
I 

F 

I r. 
0 
H 

I 
I 
I 
I 
I 

/ 
I 

' I 
I 
I 

}"!OL1IFIED R~.~.TICjt-1A.L r=iET11:0D 
G:r·aphical S-umma::::~y fer Maximum Required Stcl'age ----

First };1ea}{ c~utflc)W pr:>il1t assl.:tmecl to occ:1.1r at inflow recessio:n. leg. 

FAITTI EAF·TIST Ct-II)R.Cti 

********************************************************************** * RETURN FREQUENCY: 100 yr Allo-v1able Outflm.v: 1. 80 cfs * 
:lc ~ C ~ Adjustment: 1. 250 , Required Storage: 25, 112 cu. ft. * 
~!c--------------------------------------------------------------------* 
:k Peak Inflow: 3.64 cfs Inflow .HYD stored: lOOFIN .HYD * 
********************************************************************** 

-------
Td = 157 tninutes 

' Appro:::: .. Duration fc:r t~la:{ .. Storage ------ r 

I 
• I • 

Tc= 12 .. 80 minutes 
I = 
Q -

7 .. 552 i11.,/hr 
14.38 cfs 

I 

Required Storage 
25,112 cu.ft .. 

i 
! 
I 

X A X X X X x:x X X X X X X X X X A 

X 0 

X 0 

X c NOT TO SCALE 
c ------------------------

c 

Return Freq: 100 yr 
C adj.factor: 

Area ( ac): 2 .. 25 
Heighted C: 0.68 

0.85 Adjusted C: 

Td= 
I -
Q -

0 

:x 

' 

157 minutes 
1 .. 911 in 1/hr· 

3.64. cfs 

Q= 1.30 cfs 
(Allow.Outflcw) 

·-----------------------------------------------------;------------
163 .. 47 minutes 
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(19-25-1~397 

bAPTIST ~-~-r ... T' ..... '"r"'- • .-!.,. '1' 
;_.,t-liJ t't..'v!"'l 

**** Modified Rational Hydrograph ***** 
~-\Jeigl1tec1 (~ = 0.677 Area= 2.250 acres Tc = 12 .. 80 minutes 

Adjusted C = 0.846 Tel= 157 .. 0~) min .. I= 1. 91 in,/hr 

RETfJR~l FREQfJEt'-lCY: lOC) year storm Adj .. factor = 1 .. 25 
Output file: 10GFIN .HYD 

m• I LJ.me I 

Hours I Time on I 

~ffDROC7R.tl.PII FOF~ t~!P..]{It~1TJr1 STOR4.GE 
For· the 100 :l'ear Storm 

Time increment - 0.017 Hours -
left represents time for first Q 

Qp= 3 .. 64 c:ts 

in each ro-.;v. 
--------'---------------------------------------------------------------I 

f\ f""",-4.r'\ I ..-~ r.. I"'\ 0.51 0.80 1.08 ~ "",... 1 .. 65 1.93 V. VL<:l I \.J .. LW J. • <.Ji:) 

0.130 I 0 r")'J 2.50 2 .. 79 3 .. 07 3.35 3.84 3.64 I L.. .. ..:.....!'..! 

0 .. 247 3.84 3.64 3.64 3.64 3.64 3.64 3 .. 64 
0.363 3.64 3.64 3.64 .3. 64 3.64 3.64 3.64 
0.430 3.64 3.64 3.64 3.64 3.64 3.64 3.64 
0.597 3.64 3.64 3.64 3.64 3.64 .3.64 3.64 
0.713 3.64 3.64 3.64 3.64 :3.64 3.64 3.64 
0.830 3.64 3 .. 64 3.64 3.64 3.64 3.64 3.64 
0.947 3.64 3.64 3.64 3.64 3.64 3.64 3.64 
1.063 3 .. 64 3.64 3.64 3.64 3.64 3.64 3.64 
1.180 3.64 3.64 3.64 3.64 3 .. 64 3.64 3.64 
1.297 :3 .. 64 3.64 3.64 3.64 3 .. 64 3.64 3.64 
1.413 3.64 3.64 3.64 3.64 3.64 3.64 3.64 
1.530 3.64 3.64 3.64 3 .. 64 ·:{ g ,1 

..._. .. J_.."';t. 3.64 3.64 
1.647 3.64 3.64 :3.64 3.64 3.64 3.64 3.64 
1.763 3.64 3.64 3.64 3.64 3.64 3.64 3.64 
1.880 3.64 3.64 3.64 3 .. 64 3.64 3.64 3.64 
1 .. 997 3 ~.A 

" .. V""::t 3.64 3.64 3.64 3 .. 64 <::< g~ 
~- .. '!..J ... 3.64 

2.113 3.64 3.64 3.64 3.64 3.64 3.64 3.64 
2.230 3.64 3.64 3.64 :3.64 3.64 3.64 .3. 64 
2.347 3.64 3.64 3.64 3.64 3 .. 84 3 .. 64 3.64 
2.463 3 .. 64 3.64 3.64 3.64 3 .. 64 3.64 3.64 
2.580 3 .. 64 3~64 3 .. 64 3.41 3.13 ~ 0,-1 '"' -L' 

~ .. U""'± ~-00 
r:_. ...-.0'7 2.27 1.99 1 .. ..., " 1. 42 1.14 0.85 0 .. 57 '-.t .. O_.i { j_ 

2 .. 813 0.28 0.00 
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!3/·~r-r: 

08-25-1997 

FAITI-I BAPTIST (~}!TJRC~I-I 

* :t: ·~<: * :.t: * SfJNt'LA.RY OF R.A.TIONAL t"'lETHOD PEAK DISCHARGES * * * * :k * 
~~ = adj :·k C~ :k I ~·l< A 

\All1ere: Q=cfs, C=~Jaigl1ted RL1noff Coeffi,::ient, I=irl./'hc;-tJ.r', A=a-::r·es 
adj = ~C.. adj-u.stn1eJ:J.t fact-c;r for each r·et·t'!.r·n fl""'eqlJ.enc::l 

RETl.JRt,J FREQfJEt1<:Y = 1()0 llears 
·c· adjustment, k = 1.25 
Adj. ·c· = Wtd. ·c· x 1.25 

-------------------------1---------------------------------~--------

Sub are~ RUl'lOff Area Wtd. : Adj. I Total : Peak Q 
Descr.. "'C"" ;3.cres (n1i11.) ... ~:J : "'C... in.1/l1.r acres i ( cfs) 

__________________________ ! ______________ , 

'-----------------------'--------! I ' I 

1 2.18 I 
I 

ROOF LJRP..ItJS 
0 .. 9~)(J 0.07 

' ---------------;--------------
1 _______________________ , _______ _ 

I I 

12 .. 80 0~677 : 0.848 7.552 2.25 : 14.38 
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I 
First 

I 
I 

r,~~-~-')~-1 C!07 
-.....-•-· ~--· .J-'--1•-· I 

MODIFIED RLiTIONAL t1ETHOD 
StJ.rr.anary for· Single Storm Freg.:u.ency 

pea}: OiJ.tflc;~v :;;oint a$surcsd to ' ~ ,..... 1 • occur at lni~cw recass1on 

F l.tJ. I Tti BAPTIST C:!-I!}RC'ti 

leg. 

I Hydrogl.~aph fila durat. ion= 157.00 minutes 
Hydrograph file: 100FIN .HYD Tc = 12 .. 80 minutes 
.............................................................. ,., .................................................................... .. ....................................................................................................................................................... 

I 
t]OLtn~1ES 

~'Jeighted Ad~justed Dur·a.tior1 Intens.. P. ... l~eas Qpeak : I11flow Storage 
~CJ ·c· minutes in/hr acres cfs i (cu.ft.) (cu.ft.) 

1 
------------------------------------------------------:---------------------

I 
I 

() ~77 ......... 0 { f 

('\ r\1""'7\""7 
, ......... 0/ l 

0.677 
0.677 
0.677 
0.677 
0.677 
0 .. 677 

~) .. 846 
0 . .346 
0.846 
0.846 
0.846 
0. 8~16 
0.3-16 
0.846 

~ ~~ 
.L '-' 

1.5 
2C~ 
~n 
--~ 

40 
50 
6(} 

120 

'7 ~~') 
• .. .. ....~._, ......... 

...,. 
.200 I 

6.500 
5 .. 250 
4.500 
3.800 
3.400 
2 .. 250 

0 0k 
..:..... .. ""'""""' 14 .. 38 11,04\3 9,664 
2 .. 25 13.71 12' 341 10,840 
2 .. 25 12.38 14,355 13,084 
0 0F 
..:...... "' .:..,.."-/ 10.00 17,898 15,686 
2.25 8.57 20 '5t:39 ~'7 '"1<'7 

J.l ' I .L ' 

2.25 7 .24 21,711 18,320 
2 .. 25 6.48 23.,311 19' 38\) 
2.25 4.29 30,853 23,682 

****'k******:l<**************'k:tcl<******************************* Storage Maximum 

I 0.677 0.846 157 1.911 2.25 3.64 : 34,281 25,112 
**************************************************************************** 

I 0. 677 
0.677 
0.677 
0 '~7'7 I .o .. 

I 
I 
I 
I 
I 

0.846 
0.846 
0.846 
0. 8~16 

180 1.700 
2/!0 1.300 
300 1.100 
360 0.900 

2.25 3.24 3<1,967 ?A t;~J; - ... '.__..~ 
2.25 2 .. ··18 35,652 22,001 
2.25 r;· ("0 

~- ..;._, 37,709 20,820 
2.25 1.71 Qpeal{ < Qallcw 
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I 
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Elevation 

C~ALCtJLATED 
DISI{ FILE: C: \~.97()5:31 \S\rll"I'\FAITH . 1l()L 

Planimeter scale: 1 inch = 40 ft. 

:·k 

Ar·ea Al+A2+s~;Lr· ( A1*~A2) 

1 ---~~~2------~=~~~~~~----~=~~~~2-----~=~~~~2---------~=~~~==~~2--~=~~~==~~2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

* 

88 . OC! 1 . 
no 00 1 o._, . . 
9() . 00 2 
,..,~ 

;:;t.L . 00 ,..., 
•:J . ,.,..., 

00 4 ~:J La . ' 

93 00 . . '± . ,.... ,, 
0\) 

,., 
'::1'± c . 
95 .i"'l .{"\ :3 . -!.)\) . 

,jl=; r-, ":{ r-, /'\ 0 ...... •...; ~ ' 
'l..r ,.::.:.,;' .... / 

,.,.-, ,.., "'r"'•""'l 8 •iQ•::l ,-. 
;:}(.) ,:J , ..LOC , .;_ ._,. ~-~ ~ 

7t) A 32Ci ~ " 187 ~ 

"± .Ll.. .-< , 
' ·-

49 5 584 14 r"l ~ _...,. ·• , 
' 

(J..LC· •); 

01 ,~ A -f ,>"'\ . .-., 9f36 I5 0 ' "±..LO j_ ! ' ..., ·1 7 584 .--, .. -.. 976 ..... 
I '-! 

' 
,.;::.t..) , 0 

()0 a ' 60<J 25 ' 71 7 8 
,-., ~ ~ ()8 ~ r:.r:lr' 33 ,.~ ~"" ,-, 

.L,;; 
' 

,';J ,G() , C·OO .L.L 

Elevations With Areas Interpolated From 
The Closest Tv-10 Planimeter Readings 

, .... ~ .-, 
\_..) \._) 

733 ':! 733 ' ... ' 
' 729 6-, 4:62 
:339 1 1 401 

' .J..- ' 995 • ,.... q{~~ 

' .L ' '-""-"''-' 

' 992 ?,J 
~ ~, 

.rHit;, 
000 

' 
~70 
•-i I ....... 

qr:.J 
'-'~ , 960 

' 
r.r...-, 
..::_.~,:) 4,1, 183 

92.50 6,982 20, 1\)0 3,350 20,746 

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

where: El, E2 
Ei 
Area.l, Area2 
TJ\ 
l.."l. 

= Closest two elevations with planimeter data 
= Elev.9.tirJrl at T,r .. tl1ic~11 tc' ir1ter·r."c1late a.r·e.9.. 
= Areas computed for El, E2, respectively 
= Interpolated area for Ei 

Volume= (1/3) * (EL2-EL1) * (AreE.tl + Area2 + ag.rt.(Areal*Al~ea2)) 

where: ELl, EL2 = Lower and upper elevations of the increment 
Areal,Area2 = Areas computed for ELl, EL2, respectively 
Volume = Incremental volume betv-Jeen ELl a:nd EL2 
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RATING TABLE 

FOR INFILTRATION FLOW RATE 

From Foundation Engineering Services Inc.Geotechnical Engineering Report Quote: 

"The collected field data was reduced using a computer model representing the U.S. Department of 

the Navy, Naval Facilities Engineering Command equation for determining the coefficient of 

permeability of the subject soil stratum. The infiltration rate was calculated to be thirty-six (36) feet 

per day (1.3xE-4 meter per second). In sizing the Stormwater management area, the infiltration rate 

presented in this report should be used conservatively with proper application of a safety . factor 

[minimum of two (2)]. In this regard, it is recommended that the design infiltration rate of 

eighteen (18 feet per day (6.3xE-5 meter per second) be utilized." 

18 feet per day, + 24 = 0.75 feet per hour. 

0.75 feet per hour, + 60 = 0.0125 feet per minute. 

0.0125 feet per minute + 60 = 0.000208 feet per second. 

Assuming 40% loss for root matting, silting, thatch or other unforeseen clogging within the 

Stormwater management I BMP pond. We calculated the infiltration rates as follows: 

0.000208 feet per second x 0.40 = 0.00008 feet per second. Infiltration per square foot of surface. 

Elevation 88- 30' x 60'- Radius (4') 25.13 = 1774.87sq.ft. x 0.00008 ft. per sec. = 0.1420cfs. 

Elevation 89 - 36' x 36' - Radius (7') 76.97 = 2191.03sq.ft. - 1774.87sq.ft. = 416.66sq.ft. x 

0.00008 ft. per sec. = 0.0333cfs. + 0.1420cfs. = 0.1753cfs. 

Elevation 90 - 42' x 66' - Radius (10') 157.08 = 2614.92sq.ft. - 2191.03sq.ft. = 423.89sq.ft. x 

0.00008ft. per sec. = 0.339cfs. + 0.1753cfs. = 0.2092cfs. 
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Elevation 91 - 48' x 69' - Radius (13') 0265.47 = 3046.53sq.ft - 2614.92sq.ft. = 431.61sq.ft x 

0.00008ft per sec. = 0.345cfs. + 0.2092cfs. = 0.2437cfs. 

Elevation 92 - 54' x 72' - Radius (16'-) 402.12 = 3485.88sq.ft. - 3046.53sq.ft. = 439.35sq.ft. x 

0.00008ft. per sec. = 0.351cfs. + 0.2437cfs. = 0.2788cfs. 

Elevation 93 - 60' x 75' - Radius (19') 567.05 = 3932.94sq.ft. - 3485.88sq.ft. = 447.06sq.ft. x 

0.00008ft. per sec. = 0.3576cfs. + 0.2788cfs. = 0.3146cfs. 

Elevation 94 - 66' x 78' - Radius 921') 692.72 = 4455.28sq.ft. - 3932.94sq.ft. = 522.34sq.ft. x 

0.00008ft. per sec. = 0.4178cfs. + 0.3146cfs. = 0.3564cfs. 

Elevation 95 - 72' x 81' -Radius (24') 904.78 = 4927.22sq.ft. - 4455.28sq.ft. = 471.94sq.ft. x 

0.00008ft. per sec. = 0.0378cfs. + 0.3564cfs. = 0.3942cfs. 
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PO~JD-2 S.~/£·1: 

Date E:?::ecuted: T irne E::::ec~u~ted: 

******************** 
FP .. ITH BAPTIST C~HfJRCI-1 

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

;iclcl<>lci< COHPOSITE OUTFLm•J SUHt-'I .... L\.RY **** 

Elevation (ft) 

88_66 
URP QQ 

<..J .. .._.-......, 

89.32 
89 .. 65 
89.98 
90.31 
90.64 
90.97 
91.30 
91.63 
91. 9f3 
92 .. 29 
92 .. 50 
92.62 
92.95 
93.28 
93.61 
93.94 
94.27 
94.60 
94.93 
95.00 

Q (cfs) 

O .. t) 
0.1 
0.2 

0 ~") . ~ 
0 ') . ~ 
0.2 
0.2 
0*2 
,...... f""J v . .:::. 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
3.5 

11.1 
23.1 
39.8 
61.5 
0.0 

Contributing Structures 

1 
1 
1 . 
.L 

1 . 
J. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
.L 

1 
1 
1 +2 
1 +2 
1 +2 ..... 

1 . ,..., 
..,...~ 

1 +2 .L 

WC054_FAITH_BAPTIST_CHURCH_OFFSITE - 133



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

Outlet ~3t.r1...1cture 

POND-2 T T • vers1on: 

.. STR 

5 .. 20 
Ti1r1e E.:::ecu.ted: 

******************** 
FAITH BAPTIST CHURCH 

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

Outlet St~ucture File: C: \970531 \3\.IJH\FAITH 
C:\970531\Sv.JM\FAITH 
C: \970531 \Sifll:l\FAITH 

Planimeter Input File: 
Rating Table Output File: 

.STR 

.VOL 

.. PNI1 

Hin. Elev. ( ft) = 88 M~~- Elev.(ft) = 95 I ncr. ( ft) = 
Additional elevations (ft) to be included in table: 
* * * * * * * * * * * * * * * * * * * * * * * * * * 
92.50 

********************************************** 
SYSTE£1 CONNECTIVITY 

********************************************** 
Str1.1cture No. Q Table Q Table 
---------- ------ -------
TABLE 1 ->· 1 
HEIR-XY 2 ->· 2 

Outflow rating table summary was stored in file: 
C: \970531 \Sl;;JH\FAITH . PND 

.. 33 
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01J.tlet Str1_1.cture .File: FP.:.ITti 

POND-2 Version: 5.20 
Date Executed: 

•'"""~i> 
•. ~ .L .:t 

Time z~{e<:;utecl: 

****+*************** 
FAITH BAPTIST CHURCH 

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

>>>>>> Structure Nc. 1 <<<<<< 
(Input Data) 

TABLE 
Input your own rating table. 
E1 (ft) =88.00 E2 (ft) =95.00 

Constant (ft) added to each elevation was: 

Elev. (ft) 

88 
88.5 
89 
90 
91 
92 
93 
94 
95 

Q (cfs) 

0 
.142 
.1753 
.2092 
.2437 
.2788 
.3146 
.3564 
.3942 
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Outlet Structure File: FAITII 

POND-2 Version: 5.20 
I1ate Executefi: 

.. STR 

******************** 
FAIT!! BAPTIST CHURCH 

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

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

\.VEIR-XY 
Weir - Defined by X, Y Coordinates 
El (ft) =93.3 E2 (ft) =95.00 

I X dist.(ft) Y elev.(ft) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 
6.6 
_.. 1 n 
J.~.b 

95 
93.3 
93.3 
95 
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Outlst Structure File: FAITH l .... mn 
.. V.Ll"\ 

POND-2 Version: 5.20 c; /l\T . 
f.....oi( ~1 .. 

Ti1ne E:zec~uted: 

******************** 
FAITH BP. .. PTIST CHfJRC·H 

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

Out.flo~N F~ating Table for Structure #1 
TABLE Input your o~m rating table. 

Elevation ( ft) !J (cfs) Computation l1essages 
-------------- ------- ------------------------

8:.1 nr\ u ......... v 0.0 
83.33 0.1 Interpolated from input table 
88.66 0 ") -~ Interpolated from input table 
88.99 () .. 2 Interpolated from input table 
t'39 .. 32 0 .. 2 Interpolated from input table 
Qq ,'-.~ 
o~ ....... o:J 0.2 Interpolated from input table 
89.98 0.2 Interpolated from input table 
90 .. 31 0 .. 2 Interpolated from input table 
90.64 0.2 Interpolated from input table 
90.97 0.2 Interpolated from • + 1npu ... table 
91.30 0.3 Interpolated from input table 
91.63 0.3 Interpolated from input table 
91.96 0.3 Interpolated from input table 
0'/ ")0 
·--~ .. o:..J~ 0.3 Interpolated from input table 
92.50 0 .. 3 Interpolated from input table 
92.62 0.3 Interpolated from input table 
92.95 0.3 Interpolated from input table 
93.28 0.3 Interpolated from input table 
93.61 0.3 Interpolated from input table 
93.94 0.4 Interpolated from input table 
94 .. 27 0.4 Interpolated from input table 
94.60 0.4 Interpolated from input table 
94.93 0.4 Interpolated from input table 
95.00 0.0 E = or > E2=95.00 
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Outlet Structure File: FAITH ~STR 

POND-2 Version: 5.20 
I)ate E;{ecutec1: 

3/N: 
Ti1ne E:~ecuted: 

******************** 
FAITH BAPTIST CHURCH 

*****'}(**:!<:'.<********** 

Outflow Rating Table fo:t~ Structure #2 
WEIR-XY Weir - Defined by X, Y Coordinates 

Elevation (ft) 

88.00 
88.33 
88.66 
88 .. 99 
89.32 
89.65 
89.98 
90.31 
90.64 
90.97 
91.30 
91.63 
91.96 
82.29 
92.50 
92.62 
92.95 
93.28 
93.61 
93.94 
94.27 
94.60 
94.93 
95.00 

INLET CONTROL ASSU~lED ***** 

Q (cfs) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 .. 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.1 

10.7 
22 .. 7 
39.4 
61.1 
0.0 

Computation Messages 

E < Y min= 93.3 
E 
E 
E 
E 
E 
E 
E 
E 
E 

< 
<: 
< 
< 
~:: 

< 
-< 
-..:: 

< 

E1=93.3 
E1=93.3 
E1=93.3 
E1=93.3 
E1=93.3 
E1=93.3 
E1=93.3 
E1=93.3 
E1=93.3 

E < E1=93.3 
E < E1=93.3 
E < E1=93.3 
E < E1=93.3 
E < E1=93.3 
E < E1=93.3 
E < E1=93.3 
E < E1=93.3 
W(ft)=7.407 Max. 
W(ft)=9.969 Hax. 
W(ft)=12.532 Hax. 
W( ft) =15. 094 Ha:o<. 
W(ft)=17.656 Max. 
E = or > E2=85.00 

D(ft)=.31 
D(ft)=.64 
D(ft)=.97 
D(ft)=1.3 
D( ft )-=1. 6:3 
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16:56:17 

~~************************ 

?·~ Fi\ITH EP~F'TIST CHLTRCH * 
* * 

-.~· 

************************** 
Inflow Hydro graph: C: \970531 \S:fil:'1\2FIN 
Ra.ting Ta.ble file: C~: \,97\')531\\SWM\\FAITI-I 

----INITIAL CONDITIONS----
Elevation - 88.00 ft 
Outflor.,q 
Storage 0 cu-ft 

.HYD 

.PND 

2 years 

GIVEN POND DATA 
INTERMEDIATE ROUTING 

COMPUTATIONS 

:ELEVATION: OUTFLm-1] i 
(ft) (cfs) 

STOR~~CiE i 
(cu-ft) 

! ~ I ! i---------,---------,----------1 
: 88 . 00 : 0 . 0 : 0 : 

88.33 0.1 : 809i 
88.66 0.2 1,708: 
88 .. 99 0.2 2,702i 
89.32 0.2 3,802: 
89 .. 65 0.2 5,025: 
89.98 0.2 t3,376! 
90.31 0.2 7,859! 
90.64 0.2 9,476: 
90.97 0.2 11,234: 
91.30 0.3 13,1121 
91.63 0.3 15,080i 
91.96 0.3 17 ,140: ..._I 

92.29 0.3 19, 30··1: 
92.50 0 ·~ .u 20 '7 -16: 
92 .. 62 0 .. 3 21,593: 
92.95 0.3 24,010) 
o·~ ?R ~--v ...... u 0.3 26,586: 
93. (31 3.5 I)Q ~MQ! 

:;.;... • ...,... ' '-' ( "-' I 

93 ~ 9~1 11.1 32,388; 
94~. 27 23.1 35 ~ t366: 
94.60 39.8 39!'292: 
9~~ .. 93 '""1 &:; o ..... ...., 43,286l 

(cfs) (cfs) 
:------------:-------------: 
I 0.0 : 0.0 : 

27. t) 27 ~ 

• .l. 

56.9 57.1 
90.0 90.2 

126. 
....,. 126.9 I 

167.5 167.7 
212.5 212. ..... ! 

261.9 262.1 
315.8 316.0 
374.4 374.6 
437.0 ~~37. 3 
502.6 502.9 
571.2 571.5 
643.3 643.6 
691.4 691.7 
719.6 719.9 
800.2 800.5 
886.0 886 .. 3 
979.0 982.5 

1079.4 1090.5 
1188.6 1211. 7 
1309.5 13~:19 .. 3 
14t12 .. 6 150~1 .. 1 

Time increment (t) = 0.017 hre. 

WC054_FAITH_BAPTIST_CHURCH_OFFSITE - 140



I 

l hT-r-'1" c-·r.r TT'TI.r"-J'",.., •\ rr• 
L'~J: L\_.'t<'lf ilL ·'~~ .. ; ',;;ltA=n 

-----------------
: Tit¥1E ItTFLG~"J i 

l 
ill.t.'"•<:>'\ I (,-,-..L·-.:.\ ! 
\ "'-<,t ' \'-· -} J 

' I -------;---------; 
· 0.013 : O.OOl 

I
! 0.030 :, 0 .. 13: 

0.047 0.30: 
0.063 ! 0.48: 

l 0.080 0.63: 

I 0. 097 0. 79: 
0.113 0.96; 

I 
j c~. 120 
.. 0.147 
I o .1s2 
1 0.180 
! rl ..; a~ 

I 
\.) • ..l·- I 

I 
I 

\) ~ 213 
0.230 

1 o.2s:3 
.. 0.280 
j 0.297 
! r1 ~1 ~ 

I 
'-~·. '"~"' 
\) .. 33(! 

l (i. 3f17 
l t) .. 363 t 

I 0. 380 
0 .. 397 ! 

! {) • .-::113 I 

I 0.430 
0.447 

1 0.463 
I 

I 
! 
l 

I 
I 
I 

I 
I 
! 

I 

0.430 

0 .. 530 
0.547 

0.580 
{) .587 
0 .. 613 
t) .. 63() 
0.647 
.-.. ¥...,_ ,...-:.-, 
\._1 .. CCt.J 

0 .. 68() 
, ...... ,..,. . ..-.,,_.,. 
\)- l:)~ t 

I 
I) '""'1 ·:::; v ... ( ...._•._t 

C .. 73C~ 
! 
I 

1.12: 
1.29( 

1 ~')I 
·'-'-! 

1.78i 
1.95: 
r:i ... 0' 
..... .1..::..1 

2 .. 12: 
s· ... ')' --.L.:-; 

2 .. 12: 
2.12: 

2.12! 
0 1 S' l 
............. -! 

2 .. 12: 
2.12! 
2 .. 12! 
2 .. 12! 
2.12! 
~ 1 ")' w • ..._"-"'J 

2.12! 
2.12: 
2 .. 12; 
2 .. 12i 
2 .. 12i 
2.12! 
2.12: 
2.12: 
2 .. 12: 
2 .. 12~ 
I') ~ ry t 
...:... .. 4-.t-.j 

r;. 1 r:; l 
c,.....o,....L..-; 

2.12; 
~-. .of ~-.. I 

~ .. .L~i 
.--:::· 1 r:-' ; 
~ • .L .... , 

2 .. 12; 
2.12; 

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

~ >~ .. ;; ;~ ~ 1 7 
........ ·J ... _, ._, ......... ' 

C: '\97C~531 \ .. s~~l!:-1'\FP·.ITH 
C~: \\97 ()5:31 \\S\r4ivl\,2FI t\1 
c.: \\97t)531 '\:3~·~Tt-f\2FOtJT 

I1+I2 

Fre-g_: 2 years 

,.-,1\71""'~ 

• !:'l"LL-' 

.HYD 

(cfs) I (cfs) (cfs) (cfs) 1 (ft) 
f _________ , ____________ , ___________ l _________ l _________ l 

I ! I ! I 1 

: ----- ' (). c1 o .. t); t). oo ss. oci ! 

t) .. --t 
.r-l (""j 

t) .. c 
1.1 
1.4 
1.8 
2.1 

2 .. 7 i 

3. ·1 
3.7 ,, . 
·=±,. ..L 

~t. 2 

~1. 2 
4.2 ' 
L2 
4.2 

~1. 2 
4 ') 

·1.2 
4.2 
4.2 
4.2 
4.2 
·L2 
L2 
4.2 
4.2 
4.2 ! 

4 .. 2 

' ,-, 
.:..l. ... .;;::. 

~1 .. 2 : 
~ r:· 

0.1 
0.6 
1 .. 3 ! 

2 .. 4 

5 .. 5 
7 j:'l 

j • ._, 

9.8 
12 .. 5 
15.4 
18.7 
22.3 
n,-..., -1 

~C • ...L 

30.2 
34.2 
38.1 
42.1 
4t3 .0 
·:19 .. 9 
h."1 7 ~ 
.._.,.._. .. j 

57.6 
(-)1 ,cl 
-l..l... - .... 

65 .. 2 
69 .. 1 
72.9 
76 .. 8 ! 

80.6 
84. -'l 
88 .. 3 
.~r"! ... 
;::J.C. • .L 

96.0 
~("'\. (1. 

:::::w ... o 
~..-..r'\ f""''' 

l..Vt.J .. \.J 

107 .. 5 
111.3 ' 
115 .. 2 
119~0 
122.8 
... r-. I""' ,...,. l 
..LL.C .. { . 

13t) .. 5 

... .-.r->. r. 

.l..:.JC .. ~ 

0.1: 
0 .. 6i 
1 "':{ ' 
--·'-'! 

2 ~ rl: 
3.8l 
,;:; i=i' 

• -o.J .. ...... ~ 

7.61 
a a• v .... _. t 

12 .. 6! 
15.6 i 
18.8: 
22 .. ·--1 i 
26.3: 
3t). ~t! 
34.4: 
38.-1: 
·12. 4: 
--16 .. 3: 
50.2! 
54.1: 
58~ t}: 

61.8i 
{35 .. 6 i 
69.5: 
73.3! 
77 f)! 

; 1 ......... 1 

81.0: 
84.8: 
88.7l 
92.5: 
96.4i 

100.2i 
104.0i 
107.9l 
111.7: 
115.6: 
119 .. 4~ 
123 .. 2! 
127.1i 
130.9i 
134~8! 
13a.s; 
142. 1; 

0.00 
0.00 
0. Q{J ! 

0.01 
0.01 
0.02 
0.03 
0.04 
0.05 
0.06 

t) .. 08 
0.10 
0.11 
0.12 
0.14 
0.15 
C1 .. 16 
0.18 
0.19 
0 .. 2CJ 

0.20 
0.20 
0.20 
0.20 
{) .. 20 
0.20 
0.20 
0 .. 20 ! 

0.20 
0.20 
{). 2C~ 
0.20 
cj .. 2o ! 

0 .. 20 
0.20 
0.20 
0 .. 20 
0 .. 2~J 
0 .. 2C: 
(l ~}(', 
' .... ' ............... 

0 .. 2C~ 

88.01 
88.02 
88.03 
88.05 
88.07 
88.09 ! 

88.12 
88.15 
88.19 
88.23 
88.27 
88 .. 32 
88.37 
88.41 
88.45 
88.50 
88.54 
88.58 
88 .. 83 
88 .. 67 
88.71 
88.74 
88.78 
88.82 
88.86 
88.90 
88 .. 9(1 
88.97 
88 .. 01 
89.05 
89.08 
89.11 
89.15 
89.18 
89.22 
89.25 
89.29 ! 

89.32 
89.35 
89.38 
89.41 
89.45 
89 .. 48 ! 
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I 
16:E>3:17 

Pc;t1Cl File: c~: "\E:7\)5~31\\ST;Jt·f·\F£:· ... ITH 

ll::flo~"' I-Iyd.r·c:;g:r-=.:;~1~: C: --\;~70531 \\S~v~1\\2Fit\J 
.. )t~t flc:~.rl l-2y-ctr·c~g:t-;ap1L: c;: \ .. 97()5 :31·,\~31f,lf.'f\2FCifJT 

.. HYD 

1
,,.,..,~ ,;r.; I;u;-,r-,-.,-..,.... '.,...,., 
l'I 11 L\...l\I'J Il. .L:l-~' .... :\.:.1l(r' ... r 1·1 

-----------------
RCJLJTitJG COl--1P!JT~A...?IOt-13 

! TIME : INFLOW l Il+I2 2~3,/t - LJ 
( c:fs) 

2S/t ~ 0 : OUTFLOW :ELEVATION: 

l ( hr 8 ) : ~ c f 8 ) ; 

-------:---------! 
1 0.763 I 2.12: 
I 0.~.1.8.·t'1 ~ tnl 

I 
. " ... ~ ...:; . .L..:; ; 

0.79? 2.121 
0*813 2.12; 

I (J.83() ~, 10; 
:.:...-~..~, 

2.12i 
I") 1 r;: ~ 
..._,, ..... '-&! I 0. 847 

.·~ r. ,..,......., 
<..J. oo,:; 

: 0.880 

I 
I 
I 

I 
I 

! 

I 
i 

I 

I 
I 
I 

I 
i 
I 

I 
1 

I 
I 

I 
I 
1 

I 
1 
I 

I 
! 
j 

I 

{),.897 
t). 914 
0.930 

0.964 
0 .. 98C} ' 
0.997 
1.014 
1.030 
1. t)47 
1~064 
1.080 
1.097 

1.130 
1.147 
1.164 
1.180 
1.197 
1.214 
1.230 
1.247 
1.264 
1.280 
1.297 
1.314 
1.330 
1.347 
-i r')l-.. ;t J 
.L • ·::lO"i . 

1.330 
1.397 
1. 41·1 
.. l<""";t .. · 

.L • "±•.:J\.) 

1.447 
1.464 
1~480 

": 1 ') l 
.......... -'-'-'! 

2,12! 
2.12i 
2.12; 
2,12! 
t') -! 0 ~ 
...:.....,.J..t.::..t 

2.12i 
2,12i 
,-, -t r? I 

L:,...L~i 

2.12; 
2.12! 
2.12! 
2 .. 12i 
2.12: 
r;! 1 t') ! 
~·..&..O:...f 

2 .. 12: 
2.12i 
r, "1¥"":<' 
~--J....Gi 

2.12i 
2.12! 
2~12i 
2 .. 12l 
2.121 
2.12: 
2 .. 12! 
~~ 1 S:• I ........ _._~, 

2 .. 12i 
2.12l 
2.12! 
2~12! 
2.12i 
2.12i 
2.12i 
2.12i 
;r-, ·"! .:"1 I 
~,.J....:::.j 

2.12: 
r;: 1 :::· ! 
- ............... ! 
,-, '1 ,-., I 

~ .. J...~f 

(cf8) ( c:fa) (c::fs) (ft) 
! I I --------- ------------~-----------:---------.---------

.1 r"· o"±.,.:..::, 

4.~2 
4.2 l 

4 r:· 

1 ,..., ' 
•'i"' ~ j 

··1 .. 2 
·4 .. 2 
4.2 
4.2 
-1.2 ! 

4.2 
4.2 
4.2 
4.2 

-1 ;-. 
"± • .:::. 
4 ') 
4.2 
4 .. 2 

4 ') 
4.2 
4.2 
1 '"'' 
4.2 
'1 t") 

4.2 
4.2 
4 ? ..... 

-1 r'J 
·!.j, • .:::. 

·± ? 

4.2 
4.2 i 

4 ') 
4 ? 
A ~-, 

"± • .:::. 

4.2 
4.2 
4.2 ! 

4.2 
4.2 

149~7 
1!53 .. 13 ' 
157 .. 4 

1615. .1 
1t38- .. 9 
172.0 
176~6 
18t). /l 
oi;-,A r') 

.LO"t-.0 
1 .-. n_ ·of 
..... dc . .L 

182 .. t) 

195~8 
199. i3 
20:3.5 

211.2 
215.0 
218.8 
r,r-.rt 1"7 
..:::;.~.:-:. .. { 

226.5 

234.2 
238.0 
241.9 
245.7 
249.6 
253. ~± 
257 .. 2 
261.1 
26/1.9 
268 .. 8 
272.6 
276.4 ! 

280 .. :3 
284 .. 1 

281 .. 8 
295 .. 6 ! 

29:3.5 
303.3 
3C~7 ~ 2 i 
311~0 ! 

314.8 
315.7 
:322.3 

i !=d-'. I 1 
...i...·-· ·..., "2 ..J... l 

154. t) i 
157. ?3: 
1 'i~ 1 ~~! ................... ,_..j 

165.5i 
169.3i 
173 .. 2i 
177 .. 0! 
18(). 8: 
1E34 .. 7: 
188.5i 
H?2.4l 
196.2! 
20t) .. f.) i 
2~)3 .. 9! 
2CI7. 7! 
211 .. 6! 
215 s ~4 i 
·s~-1-::~ 01 
~..L..•-' • .:....t I 

226.9i 
230 .. 8! 
234 .. 6: 
238.4l 
2-'12 .3l 
2?±6~1i 
250.<) i 
253. t3 i 
257.6i 
261 .. 5) 
265.3: 
269 .. 2i 
r-.r-, t"') ,-., I 
...:;::. l 0 .. \) • 

276 .. 81 
280 .. 7: 
28:1 .. 5: 
288. ~± i 
292 .. 2i 
296 .. {): 
r:l 1:.10 Cl 
~V~-' • "-" i 

:303 .. 7 i 
307.6: 
~~...., ~ 1 ! 
,.:; .L j_ .. •"-± J 

315.2i 
·~ "': (J "' I .,_,...._~_; .. .l, 

:322.9: 

r~ '"::t-; 
~ ....... :.:... ,__... 

() .. 20 
C1 .20 
C'.20 
t). 2CJ 

0. 2() 
0.20 
fl ')(l ..._ .. • ~v 

\). 2t) 

0.20 
0 .. 2t} 
(i. 20 
r~ ,-,:-.. 
l..J. ~\j 

0. 2CJ 
r, r'"'-1~, 

t..J .. ~tj 

0 '"'•) • .:::.v 
0.20 
0.20 
0.20 

0 .. 20 
0.20 
0.20 
(! .. 20 
0 .. 20 
0.20 
0.20 
0.20 

0 .. 2t) 
(l. 20 
,....., ,.....,,..., 
·~.). ~v 

1"\ r'!; ...... , v .. :..:,\.) 
0.20 
0 "2() 
(1. 20 l 

t),. 20 
() .. 2t) 

0.20 

89.51 
88 .. 5./1 
89 .. 57 ! 

8 ,-, "''' ;::J .. 0\.) 

89 .. 6-3 
83 .. t36 
88.69 
8 0 '"'? 

.._, • ( .1-o..l 

89 .. 77 
89 .. 8tJ 
89.83 
89.86 
89.89 
8Sj. ~92 
89.94 
89.97 
9<). 00 
90.02 
90.05 
8\) .. 07 
90.10 
90.13 
90.15 
90.18 
90.20 
90.23 
90.25 
90.28 
90.31 
90.33 
9C1 .. 35 
90.38 
90.40 
90.42 
90. ,15 
9\) .. /17 
80.49 
gc~. 52 
90.54 
90.56 
9{).59 
90 .. 61 
90.54 
Q/"\ (-.·""" ._, \,.). 00 

90 .. 68 
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I 

Do11~:1 File: (~; \\97Z)5~31\~SV\H·1'\F-~ITI-1 
.nflmv Iiydrogr.=..ph: C: \:970531\i3'ioi}f\2FIN 
~utflcw Hydro graph: C: \\57()!531 \SY.J1:-f'\2FODT 

ll'Ti'T" rtT".., --'Trr .. ,-.,-,_,-~T""> ,., Ti ..... 
'-1 ·ILV~J..~ ~--4.1..~ • ! ..... ~ ''-•~,-o.'-"t""' 
~.I.. >I~ .I,.J., .J...."~· ... _ ... ..A.I.•.~•L. ...... 

-----------------
TIP11£ 

1._ "" .... o, 1 \. f...r.i-\.,j) 1 

Il+I2 
(cfs) 

2S_/·t - CJ 
( c:fs) 

2 ysars 

( c~fs) (ft) I 
! ;., I'.::;< '.! I r r,-;:' q ' ' 

( l -------,---------1 ---------!------------i-----------:---------;---------
! 1.530 : 2.121 

I 
I 
I 

' 

I 
I 
I 

' I 
I 

I 
l 

l 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

1.547 
1 .564 
1 ,. 58() 
1. 5:37 
1 .614 
1. 63(J 
1.647 . 664 i. 

1,. 6i3\) 
.., -~~~ 

l. .. Obf 

1. 714 
1.730 
1 .747 
1.764 
1.780 
1 '70'7 _.,"'f._, I 

1.814 
1 .. 83() 
1 .847 
1. 8f3,;1 

..... . ,.... I 
;~ ... ..L.....:. I 

2. 12 I 

' '"' 12 I 
~- l 
.-. 1 J") I / 

~- ... ""' I 

2 .. 12 ! 

I 

2 .. 12 ! 
l 

r;, 12 I 

""' - I 

1.98 I 
l 

1 .. ;32 ! 
I 

1 65 I - i 

1 .. 4.9 ' I 
1 0•"";• I 

- •::l.:.. I 

l, 16 ' ' 0.99 ! 
I 

0 .. 83 I 

' 0 ,..,... I -00 I 

0.50 ! 
I 

0 ~':I ' -0v l 

(' 17 ! J. I 

0.00 ! 
I 

4 .. 2 
,-1 ...... 

<f..~ 

4. 2 '· 
4.2 
4 0 

4.2 
4..2 
4.1 
3.8 
3.5 
•'"> • 
.:J.i 1 

2.8 
2~5 
2 0 

1.8 
1.5 
1 ') 
0.8 
, ... ~ r­
'~. 0 

~"'=<() s: 
VUV-..o-t 

3=34 .. 0 

2·41. .... 
345 .. {3 
349,.4 ! 

353 .. 2 
356.9 
360.3 
363.4 1 

3St3 .. 1 
368.6 
370 .. 6 
372 .. /1 
373.8 ! 

374.9 
375.6 
376.1 
376.2 
375.9 

3:30. t3 j 

334..4; 
338.3; 

346.0: 
349.8; 
353.6: 
357.3: 
360.7! 
363.8: 
366 .. 5! 
369.0i 
371 .. c~: 
372 .. 8; 
37'1. 2: 
37~5 .. 3i 
376 .. 0i 
376.5; 
376 .. G: 
376.3: 

.-. ..-.~-·-

\_} ;: .:..::; ~-~~· 

()., 2(/ I 

() .. 20 
0.20 

('\ r.,-.,_ 
v.~v 

0 .. 20 
0.20 
0 .. 2<) 
0 .. 20 

0.20 
0.20 
0.20 
0.20 
0.20 

9C; 72 
90 .. 74 
9~.) .. 77 
9t) .. 79 
90.61 
90.83 
90.85 
90.87 
90.89 
90.91 
90.92 
90.94 
90.95 
9t) .. 96 
9(i 0'7 

v- ._,' 

90.97 
90.98 
90.98 
90.98 
90.98 
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I 

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

,~ fl.:-
;:;, / f.'~ .. 

16:5C;l7 

Pond File: C:\970531\31-lH\FAITH 
Infl,::;w Hydrograph: C:\\970531\,S\·~1'\2FIN 
Outflow Hydrograph: C:\970531\SWM\2FOUT 

.FND 

.HYD 

.HYD 

Starting Pond W.S. Elevation = 88. 0\) ft 

·¥**'1<* Surrnnary of Pea .. k Outflow and Peak Elevation ***** 
Pe.ak Inflow --
Pe.sJ{ ;Jutflo•tJ = 
""' ' ElevaticJt1 -z-eaz -

;ici<*** Surnmary of Approximate 

Initial Storage 
Pea.k Stor·age From ;3tc!r·m 

Total Storage in Pond 

,..., • ,-., ci=""' ~ • ..L.::; ~~ 

0.20 c~fs 
9fJ .. 98 f"+ ... v 

Peak 

= 

= 

0 cu-ft 
11,293 cu-ft 

11,293 cu-ft 
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I 
1

,-..l\,..-. .-. -;- ~ -.! ::: ro-,,.-._ 
~ 1''', ,-. \,._......,.~, r-.,r,.,.. ··(, '-' .. ......- .1-o ._. .... .._. __ .1... ...., .. ._.,_.. 

X~~UTED: 09-25-1297 -, . 
l~St-ur·r~ lC·· :re.?..~-·s 

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

F t'\ .,...ITITT 
.... ~..L..Ln 

Inflc,tj.t Hydrograpll: C: \\:97(:531 \\S~.v'1'1'\lOFil-:r 
Ratir1_g TaDle file~ C: '\970531 \ .. _S~·'l£-1'\FP.~.ITB: 

r.rvn ... r .... .:.....< 

.PND 

---- It~ITIAL 
Elava.tion = 
Outflow 
Storage 

= 

CONDITICt~lS----
88 .. Oz) ft. 

f).OO cfs 
0 cu-ft 

:ELEVATION i OUTFLOI';J ; STORLiGE : 
(ft) (cfs) (cu-ft) 

!· f I l 
~---------~---------;----------~ 

: 88.00 0.0 : o: 
: 88.33 0.1 809: 
I 
I 88.66 

88.99 
89 .. 32 
39.65 
89.98 
90.31 
90.64 
90.97 
91.30 
91. t3:3 
91 .. 96 
92 .. 29 
92 .. 50 
92 .. 62 
92.95 
93 .. 28 
93 .. 61 
93 .. 94 
94.27 

94 .. 93 

0.2 
0.2 
0 ') 
0.2 
0.2 
0 ·.., 
0 .. 2 
0.2 
0.3 
0.3 
0.3 

0 .. 3 
0.3 

0.3 

11 .. 1 
23 .. 1 
3:9 .. 8 ! 

t31 .. 5 

1,708: 
2,702: 
3~802l 
5,025: 
6~376: 
7,859l 
9,4761 

11,234: 
13,112: 
15,080: 
17,140: 
19,30~1; 

2Ci, 7 <16! 
01 r.;a<:<• ........... '·.-~~~,.J} 

2·1,<)1C1 ! 
26,586: 
29' 37;3: 
32,388; 
-:{!=', (~P:~! 
"-..J" '...J ' -...J '....J '...J t 

~c ~;.::;r;:! 
._,._, '.:-.~·~_;~ j 

.1..;, r-, .;. ;.. 1 
.. ..j;, •. ::) ":I ..::::.co~ 

INTEHHEDIATE ROUTING 
COHPUTATIONS 

(cfs) (cfs) 
, ____________ / _____________ ! 

1 I I 

0.0 0.0 : 
27 .. 0 27.1 : 

90.0 
126.7 
167 .. !5 
212 .. 5 
261.9 
315.8 
374.4 
437.0 
502 .. 6 
~1'"7-1 r· 
.. _. ~ _s.., ... ~ 

691. ·'1 
719.6 
800 .. 2 
EJ86 .... 0 
879 .. 1.) 

11(38 .. ·S 
13C19 .. 5 

90.2 
126.9 
-{ l'r"7 ~ 

.1.() f .. l 

262.1 
316 .. 0 
37 ~1 .. (3 ! 

437 .. 3 
502.9 
571.5 
Q.-J3 ... 6 
RC~ ~ r 
•-I ~_. ..... .. I 

710 0 
; ··-· "'"-' 

886 .. :3 I 

9ES2.5 
~ (',0(1 ~ 
....... ~ ...... ~.-! ...... "" .._.. 

121: .. 7 
~ .'""\ 1tt •1 
..L ·:J <'±':.:} "' ~-J 

1.5.;)-± .. 1 

Time increment ft' - 0.017 hrs. 
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(] 

fl) 
~-l 
nj 
(j) 

'·· '. 
I·~ 'r 

•,1) ,.j 

IAJ 
() 

f.•t 
qj 

(1) 

~ ·' f:·., 

!: .. , 
~~ f 

::i 
p 

r:l r::1 ~:i 
~?.~ :>·~ ";~ .. 1 
fl.), ;J! [:·~ 

H 
;J.; ;.;~ t) 
H H () 
f-i ~tj f:;.j 
r:li c-.. (-·, 
rc:: ~=1 ;~~ 
... -- . •'' ... -; ... ~ ... ., .. .,. 
J"' .. j r.'• (.!., 
~j~ ~s ~.:i:: 
I)} (I) (() 

_...··· ',_,.--" ~ •"' 

, .. j ~-i , .. ~ 
cr:• v.) ('i') (r'~ 

li:J 1.() 10 I[) 
r ~ () C) C) 

rr·· [ .. t'·· t"·· 
~.:~, -r·- I fj) tJ) (}) 

r·;, 

<.) t 
C· l ()) 

(J;! 
I(J r~ 

I 
t ~ l() 

~:~ ( 1 
(I I 

't·1 (J) 
(IJ (~) 

~-I 
I J) " ~ 

~:~:. (~~ 
r:1 

tlH 
I ~:·., 

~·~ r:_) :z; Jc:l 
{' ''I ...... -~ 

r'..W. 

,./··· ....... --""" 

(.) (.) f:_) 

" ~, ,.c~ 

.. ~:.~ ~1, 
n~ •r5 
tT} ~.r 
::, 1)0 
I)J] (') 
I) ~4 
~~.., 'D 

>!t '7) i>-) 
!]) :>) ~[~ 

r·-1 :~~~ 
~!~·! :> 
r:o:4 :5: () 

f'i r----1 
~) r::i tj .. ~ 
r~ 1H -P 
() r.:-~ ;::; 
fl .. ' 

c.r;o 
··~ ,.:::...4 

0 
~-~ 

[·-1 
r:-.l.~ 
[ I 
::) 
Pt 
.. ~; I 
,..~: •. ~ 
('! 

() 
r t"i 
~f~ 
H 
[·i 
:::t 
(I 
{\j 

:::r: 
P! 
O::'J~ 
f.!::i 
~~~5 
<,::.~ 
~~-~ 
t::2! 
:>-1 
~~~ 
1··-t 

~~~~ 
() 
~--1 

H----. 
r-:1.: .j.J 

"''H 
[1 '--' 
~-:~1 
~:1 

I 
0 () T-1 t:'-1 7 CD OJ (\] (() M co ~~ t-- (\1 (.'() "::"' 0 (() T-1 t:-· ('·] t·- ('] co (Y) t·- ('•J t'- C1 ({) ,...~ co 0 "11 OJ (f) t-- ,..j (Cl (lj ('f) t·· ~ l LO (I) I 
C) 0 0 0 () 0 () ~ ,-f C•l C'-] (f) C') ~ "::"' L() CO (f) t-- t-- CO CO G) 0') 0 0 ..-1 ri ('1 ('] C) l'J ''!' "t" "t" LC) Lf) (() (!) (0 l--- t - C() CO CO I 

• t t t • 1 - 1 t r t • J 1 t J ' • r • t f r 1 ' 1 ' • 1 1 1 ' r r ' 1 • • 1 t 1 1 f ' t J 
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I 
I 
I 

··- -·- ..... -- ..... ------- -·- ..... -- -·- -·- ---- -·- ----------------- --· ------------------------ -·- -·- ---- -·- --- ·--· -·- -·- -·- .. --- I 

~:5: 
() , ......... 
f~:, i)) 
r:r1 '-H 
[-1 0 
~:) >._ .. , 

() 

I 
() 0 () , .. ! d (\] CQ '7' LO U CO (]) .,..J f'J lO tO C(1 0 0 () 0 0 0 0 0 0 () 0 0 0 0 0 () 0 () 0 () 0 0 0 C) 0 0 0 0 I 
0 0 0 r,::) 0 0 0 0 0 0 0 0 ,.-1 rl ~ ~ .-·l (>J C·J ('J ('] ("] ('] ('] ('] ('•.] ('] ('] ('] ('] ('] ('·J ('] ('] ('•] ('] ('] ('] (•] C'l C·1 Cl ('] (\] ('] I 

• ' , ' •••• I I , ' • I •• I ••• I f ' I •• I • f , • f , • ' I • I • I I • , , ' I 
0000000000000000000000000000000000000000000001 

I 
I 
I 
I 

------ -·- ------ -·-- .. -- -·- ------------ .... -·- .... -·- ------ -·- -·· ------------------------ -·- ------ ---· ------- .. -·- ----- I 

() 

+ II) 
tH 

~.) u 
···· .. , .... _f. 
(() 
(] 

o C·J co co Cl ~ ~:t! C'l""' o o ,~(f) 1.0 o"""' t·- ~ '7' t:-- o (Y) w Q) ('.]10m .-1 -:;t~ t- 0 lY) <Om C'·JID co ,.-J ~c• t·- () c·r) r.o (l) l'l 1 
• ' • f I •••• I - • t , • , I I •• l , f ' f • ' ••• ' , • I • I , I , •• , ••• I 

0 0 0 •·1 (') tO t- 0 (Y) I> ..-i LO 0 L(.) ~ CD ,.-! t-- C'l t·- (f) CO (1) CO ~ ()) -.;t' 0 LO 0 rD ~ tO ..-! t~- ('] t·· cr) CO cr.) ClJ "':~ (Jj "7' 0:) I 
-ri .-1 .1 c 1 C'l C') Cf) 7 --:;r< I[) LO w co t-- t-- m m m 0) o ··1 •--l 01 N Cf) 0") ""' ""' to LO (0 cn t-- t·- oJ co o.' o 1 

.-1 T-1 ~ ,-f •·l -r-f .-·l ··i ri rl ~~ .. ~ ·-l •·l ri ~ .-·1 ... ~ Cl I 
I 
I 
I 
I 
I 
I 

-· ... -· .. - •. -- - - - - - - -·-- -- - - -- -- -- -·- ... - -·- - .. - - - - -·- -- -- -- -·- -- -·- -- -- -·- -- -- -- -- -- -- - - -- -- -- -- -- ·- -·- -·- -- - - - - -· ·- .. - I 

() 

I (!) 
lH 

,P 0 

co 
('] 

I 
C> ('.] CO f/) C•l ·-~ -:;< ri \'") CO C() C·J () (t) t·· 0 ""t' t·- 0 (f) (() 0.1 (·J LO C'u .-1 ~ t~ 0 (0 CO 0) (\] LO CJ •·I -;:~ f> 0 (f) C~) (l) (') LO r\J I 

, ' p • ' ' , p ' • ~ I ' ~ • • • ' • I • f • ' • , • J ' • I ' I ' • ' • • t • I • • • ' I 
0 C> () , .. j (') 10 t·-. 0 n (!) •.::::) LO 0 LQ () tO rl co ('1 t-- (') t-- (\') co (CJ ()) "" 0) l() 0 l() 0 CD T 1 rD ('J t-- ('.] co (\') co (f) OJ ,,, 0.1 I 

,.--j ~ T-1 (' l ('] l() C') ~· "1' lO l() CD CD t-- t-- fX) co 0) (J) 0 0 ~ ('] ('] (() (Y) "!' "::' U") l() co co t·· t- co co (J) ()) I 
rl ~ rl ~ ,-j r~ -r-1 •-l ..-! T"l T-1 M ., .. j ..-! , .. j M T-1 T'~ M I 

I 
I 
I 
I 
I 
I 

--- - ..... - ·- ... - ... - .. - -- ·-·- ..... -·- --·-- -- -- ---- ..... -- -·------- ---- -- -- -- ------ ---- ---- ------ ------ -·- -·- -·- .. --------- I 

(\] r"•, 

1--1 i)) 

+ 'H 
~"·! () 
~ .. ~ • ....... 

~j ~-'. 
t-:.J (i) 
~'1 'H 
!;;::~ () 
~ .. 1 ... __ ... 

I 
Cl CD 0 tO O;• "':"" C0 0') t·· ri t{) 0 tO t·· t·· t:-- t·· t·· t-- I> t:-- t:-· 1>- t·· t-- t·- t:-- t> t- t·· t:-· t- t-- t·- t·- t- I> I>· t·- t·- t·- 1>- t-- t·- I 

, ' I • I I • ' , , I I ' I •• f ' I • I • ' •• ' • f ' J I •••• I • I • I , I ' • I 
0 () •-l •-1 rl C'l ('J (Y) Cf) "1' "'!' LO LO l() 1.() l() U") LO l() l() l() 1.0 l() I[) LO l() LO U} L() l() L() LO l() LO L() u:) LO U:) L() l.f) Lf) U:') LO l() I 

I 
I 
I 
I 
I 

orooo~t:--mr-J~mrooro~~LO~LOmLOmLOLO~~~LOLOLOLOLOLOLO~~mmLO~m~~LOuJml 
o-r-~~wruooLO~())ri~Wroruoorocorocoromoorurommrocororororococooococococorumrurucol 

' ' • • ' • ' I I I ' • ~ , ' , f ' • , ' , , , - ' ' ' f ' , • f I • ' • • • t • ' ' ' • I 
c; 0 0 0 C• ~-1 •-l ,. . .J -r-1 .--l ('l C'·l (\] C'l C'·l C·l C·J C·J C'··l C'l C'l N C··l 0l C'l C'l C'·l C'J c·-J ('-J C'J N c-.J ('] C··l C··J ('-J (\l C'l CJ C'l C''l C'l C•J C'l I 
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I 
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.... -- -- ··- - -· -- -- -- -- ---- -·- -- -- -·- -- -- -- -·- -- -- -- -- -·- -- ---- -- -- -- -- -- •. --- ---- -- -- -- -- -- -- -- -- -- -- -- -- I 
I 

~troo~root:--root:--roo~no~(Y)Ot:--root:--roo~root:--root:--roo~roo~root:--roo~-root:--1 
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I 

•

end File: 
nflow Hydrograph: 

Vll~~lnro l~V~~na~~~h· """''""-..-•..Jf'< ... ..., ._A..._, ---"O.i. ·-J:::"-•• 

I. (l'lrs) i (t~fs) ! 
_______ ! _________ : 

i I 

: Oa763 ! 2.85! 

I
I 0.780 2.85l 

0.797 2~85: 
1 0.813 2.85: 
I 
1 0 .. 8:3<) 0 R;:;,t 

"-' ... ._.,._..I 

I 0.847 
() n "'':{ 
v .. OOv 

2.85! 
2 .. 85i 
2.85l 
2 .. ss: 
2.85; 
2 .. 85: 
2.ss: 
2.85: 
2.851 
2 .. 85: 
2 .. 85! 
2.85: 
2.85: 
2.85~ 
2.es: 
2.85l 
2.85; 
2 .. 85: 
2 .. 85! 
2 .. 85: 
2.85; 
2.85; 
2.85: 
2 .. 85i 
2.85: 
2.85: 
2,.85! 
2 .. 85: 
2 .. 85i 
2 .. 85i 
2 .. 85j 
2.85i 
2 .. 85~ 
2 .. 851 

I 
1 

I 
I 

I 

I 
I 
I 
I 

I 
I 
I 

I 
I 
I 

I 
I 

I 

' ! 
I 

I 
I 
1 

I 
1 
I 

I 

0.880 
0.897 
0.914 
0.930 
0.947 
0.96?1 
0.980 
0.997 
1.014 
1.030 
1.047 
1.064 
1.080 
1 .. ()97 
1.114 
1.130 
1.147 
1.164 
1.180 
1.197 
1.214 
1.230 
1.247 
1.264 
1.280 
1.297 
1 .. 314 
1. 33C· 
1.347 
1.364 

1.397 
1.414 
1.430 
1.447 

2. 8!5 ~ 
~· tl!=. ~ 
~ .. () • ..; 1 

I 1.464 :: 2.85; 
1.480 2.85: 

: 1 . 497 : 2 .. 85 i 

~-~~~~=-~-----=~=~: 

C: \\970531 \\S\A7~f·\F ... S.ITE 
C~: \\97()531 \\S\~Jl:f\10FI~J 
C : .\ 9 7 (; 5 31 \\ SWl1\\ 1 <) F·~JLTT 

.HYD 

ROUTING COMPUTATIONS 

Il+I2 23_~/t + fJ : c~~JTFLO~AJ i ELE\J.L\.TIOt·J: 
( c;fs) (cfs) I (cis) (ft) _________ , ____________ : ___________ : _________ ~ ________ _ 

5 .. 7 
i3 .. 7 

5 .. 7 

,- ..., 
8 .. t 

5.7 
,... '7 
0 • I 

&:; .... 
'"' . I 

5 .. 7 
5 .. 7 
5.7 
5 .. 7 
,... '7 
0. ( 
!"; '7 
._; - ' 

5.7 
5.7 
5 .. 7 
5.7 
5 .. 7 
&:; '7 
"-' • l 

5.7 
5.7 
5.7 
5.7 
5 .. 7 
5.7 ! 

5.7 
,... ..., 
0. : 

,... r7 ' ::J • ( 

5 .. 7 
5 .. 7 
5.7 
,... " D .. t 

5~7 
5.7 
5 .. 7 
5 .. 7 ,... ,.., 
.:') .. ~· 

~ 7 ._, - ' 

5 .. 7 
5.7 
5 .. 7 

j i l 
0{-;i=: 1 
.:..,.c.,.,~"'......, 

~J 1 ('; /1 
.._.....,,,.,; ... .i. 

221 .. \') 
~-;ry~ 'l • --'-' .. ~_, 

231.6 

242 .. 2 
247 .. 5 
252 .. 8 

263 .. 4 
268 .. 7 
274.0 
279 .. 3 
284.6 
289.9 
295.2 
300.5 
305.8 
311.1 
316.4 
321.7 
327.0 
332 .. 3 
337.6 
342.9 
3/!8 ~ 2 
353.5 
358.8 

:379.9 

r"'/}r""\ ,r-
\5dV.:J 

395 .. 7 
4t)\) .. 9 ! 

416.5 
421.6 

·±:31 .. 8 
436 .. 9 
442.0 

001&::. ;:; ! .._.....,..._, ... _,' 
:1\) .. 8; 
') ~ ;::: 1 I 
~ ..i..,<_.' ... .- t 
r':0!-1 ,1 l 
~~..t. .. '±, 
0~;~ '71 
~4-1"-"• j I 

•'") ~ r;: ('; I 
o-1_._. ....... , 

237 .. 3! 
242.6: 
0 ,t '7 a ' 
~·"'"' .... _., 1 

253 .. 2; 
258.5: 
263.8: 
269 .. 1: 
274.4; 

285.01 
00(1 •J. I 
~-t..~V .. <._~j 

295.6: 
300.9l 
306.2: 
311 .. 5: 
:316.8i 
-:l')') 1 I 
:...J ..... .i.-1 .. .-j 

327 .. /!: 
332 .. 7: 
338.0l 
3~13 .. 3; 
34,3.6: 
-:ll=\-:l Cl' 
<.....i....J "-' • ~-- j 

~h·C:: 01 
~J.._, .. _, • ....;.... J 

3t3--t. 5: 
:3{39 .. 8! 
375.1; 
380. ,1: 
385 .. 6: 
:390.9: 
396 .. 2~ 
~:!01 .. ~l! 
406.6: 
411 .. :3! 
417.0i 

427~3: 

437.5i 
t -tn ~ 1 

''±'"±.:...o; 

l) .. 2~) 
f': ")r-~ 
\..- --~V 

(!. 2(: 
r· r,~..-..,. 

t,j .. ~\.) 

0.20 
0 .. 20 
0.20 

0.20 
0.20 
0.20 l 

0.20 
0.20 
0.20 

0.20 
0~20 
0.20 
0. 2C1 

0.20 
0.20 
0.20 
f) .. 2<) 
0.20 
0 .. 2Ci 

\) .. 2t) 
0.20 
0 ?(; 

.-\ ,.... r-. 
\.,.' -.:;.:::. 

(). 23 
0. 2-1 
n rJs 
'-~~ . -·---
\) .. 26 ! 

c\. 27 
0.28 
0 .. 23 
,.-, :-"'(>, 

l,) "'...::::..:::: 

() .. 30 
r. r"Jl"">. 
\) ~ 0\./ 

89.93 l 

89.97 
:9\),. Qi) 

90.11 
90.14 
90.18 
90.21 
90 .. 25 
90.29 
80 .. 32 
90.35 
90 .. 39 
90. r12 
90.45 
9f) .. 4.8 
90.51 
90.55 

90.61 
90. 6/! 
90.67 
90.70 
90.73 
9{) .. 76 
90.79 
90.82 
90.83 

80.91 

9f) .. 97 ! 

91. 0() 
91.03 
91.06 
91.02 I 

91 .. 11 
91.14 l 

91~17 
91. 1~? 
91 .. 22 
91.25 

91 .. 30 ! 

91.33 
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I 

l:'fJtlcl File: C: \\97(!5:31 \\STtJt·f\,IT .. ~ITH 
11-nflow Hydrograph: C: \970531 \S1f]}f\10FIN 
IJutflov.t Hyd.rcgr·aph: C: \,970531\. . .SV.Tr•!\lOFOUT 

r
]\j~L'" C.)"lAT IZVTiPi"J(:!RAPT~ 
.~o'!J..' ' 'fY .£.,.L...t...- .. •,•....--..-!J. .:,.., -..\. 

-----------------
I TIME : INFLOW : 

\ .LJ.. 0 j i ... ._ .L.. ;,_; j 1 

Il+I2 2;31/t - zJ 
(cfs) 

.. HYI) 

.. I-!YI.i 

(cfs) 
I I ~ 1 

(ft) 1-
{1!-;v.cl \ i !/ r.-F~ \ ! 

-------:---------! ---------·------------;-----------~---------1---------

. 1.530 I 2.85l 
! 

I 
! 
I 

I 
! 
I 

I 
I 
I 

I 
I 

I 
1 . 
I 
' I 

I 
I 
I 
I 
I 
I 
I 
I 

1.547 2.85l 
1.564 2 .. 85: 
1. 581) ,., f:",lr:! 

..:::::. ... ();.) i 

1 .. 597 2 .. 85: 
1.614 2 .. 85i 
1 a-=<n 
..L. • V'-1•../ 2.85l 
1.647 I 2.85; 
1.664 2 .. 85i 
1.680 2 .. 85: 
i aa7 2 .. 85: ..J... "' t. •• i•...l t 

1. 714 2.67i 
1.730 2 .. £15! 
"" r'"'7Jtf"7 ? r;Qt J.. .. { ;'"± { .__ ... _.:;..j 

1. 764 2.oo: 
1. 780 1 7RI 

....... .. 1 r_ 1 

1 .. 797 1.56: 
1. 81~1 1.33: 
1.830 1.11: 
1.847 0.139: 
1.864 0.67: 
1.880 0. 4<1: 
1.897 (\ ')')I 

-....- .. o:...a<-t I 

1.914 o.oo: 

!=; 7 4-47 1 •.1 . . 
~ '7 452 :"") ,.., 
·~ . ' . 
5 7 457 -=< . . v 
J; 7 41~'7· 4 v. ~~ . 
5 . 7 467 5 
5 '7 47'/' a . ' lj 

!=; 7 4'"7'"' ...,. 
·..) . I f { . { 

5 . 7 482 .8 
5 .. 

....,. 
4E37 ~9 I 

J; 7 493. () •..1 . 
5. 7 ~198 . 1 
5 5 503 . 1 
5 ~ 5\)7 .... . J. . 0 

4. 7 511 . 7 
4. 2 515 . 3 ,.., 
.;:; . 8 518 . 5 
-=< ...... 3 521. 2 
2 .. 9 !:;')~ i=\ 

"-''~\,../,..._, 

') 
.:.. . 4 525 . 3 
2 .. (i 526. ,...,. I 

1. 6 527 -7 
1. 1 528 .-. . .c:. 
0. '7 5'".1!=1. 3 I "--''-' . 
0 . 2 527 . 9 

'1 ,,...., '7 ; ·~n 0" ~,-

( •"± :' . { j '..) . '..t"·..t '..1 J. . ~jC 
! .1!=,>-:;· .3 I /"· .r'il-., 91. 38 \.} ~t) -::t•..;..:... f . 

4:57 ::. 1 -~ 30 "~ 4'""' . .... ' 
!,) . dJ. . _;,} 

~"±63 
,.., ! (! 30 91 43 • \.j I . . 

·468 1 ! n 3/\ 91 46 . I v . v . 
·473 

,-, I 0 3t) 01 48 . .c:. ! . '"'~. 

478 3 I 0 30 91.51 . ! . 
483. 4 I ,-. 30 91 .53 ! '.} . 

I 4.r38 ~ I () r"l~--; 91 56 ::-., . '-' ! . ~..J ·-..r· l . 
49;3. 6 ! ~-~ 30 91 .58 ! \j . 
498 '7 ! ,.., 

3t) 91. 61 . < I 1.) . 
503. 7 I (\ 30 91 . ... ,..., . . 00 

! 5\)8 2 I ,-, 
3() 91 66 . l ~ ..... . . 

512 3 I ,.., 
30 91. 68 . I \) . 

:51;5 9 1 ,•, 3'"' 91. ,...a . I ':.. .. ) . \.J ~~~-~ 

519 1 I () 30 91 71 . I . 
521. ~ ! ~) 30 a• 72 '-' I . '"' J. • 

52~1. 1 I 0 30 91 """'~ 
I . ... f '-' 

50~=~ 9 I (', 30 91. 7 ·1 
~·~ . I '-'. '± 

527 
,.., I 0 30 91. ..., ,-. ..;:) I - 18 

528. 3 I " 30 91 <->J; 

' 
1.) . .. / .. ....t 

528. 8 I () 30 91 75 ! . . 
528 .9 I 0 30 01 '71; 

I . ._.'"'""' ... ' "-' 

!=;')~ .5 I f) 30 91 75 v ...... u I 'J . . 

! 
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I 
lf'!J£-JD-2 1.Je:r·si:.;r1: 5 .. :20 
~XECUTED: 09-25-1927 

I 
I 
I 
I 
I 
I 

Pond File: 
Inflow Hydrograph: 
Outflow Hydrograph: 

Start.ing Potld r.'T 1--r 

"1'1.0 .. 

C: \970531 \3to71:1\FAITH 
<:: \\970531'\S~Jt~l\lOFIJ>J 
C: \\970531 '\S~~~f\lOFOTJT 

Ele~ration = 8i3. 00 ft 

Peak Inflow 
Peak Outflmv -·-
.,.... . 
rea .. R Elevation = 

.,....,,1\T~ 

. .t' ~·-~ .L} 

2.85 cfs 
0.30 .-.f'~ 

\-'-"-' 

91.75 -.... Iv 

I >l<:icJctcl< :3ummar·y of Approximate Peak Storage ***** 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Initial Storage 
Peak Storage From Storm 

Total Storage in Pond 

= 0 cu-ft 
= 15,860 cu-ft 

15,860 Cll-ft 
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I 

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

~3 / t1; D=· ,-·.:::. ~ 
....._ '-'-O'- -

'1r'1 ,,.., ,'I .., , ... 
J.. i : ',..)"=±: ~'.. .. -' Eeturn Frsq: ~~ ysars 

;j< ;k cjcf: :.j< :.j< ;J< :j< ~]cj( :~ ;J< ck ;J< ;!< ·v :jc{< '( :jcj( * ·j< ;k :k ;y 

* * *: FA I I'I1 BP~PT I ST CI1URt:I1 ~* 

********~***************** 

I11flo~v IIyclrc;gr·a.:r;)h: C: \\970531 \\S\A]£·f\2;5Fii\j 
Rating Table file: C: \970531 \S'V-:{}1\FAITH 

----INITIAL CONDITIONS----
Elevation - 88.00 ft 
Outflow = 0.00 cfs 
Storage = C' cu-ft 

.HYI> 

. Pt·.JI) 

GIVEN POND DATA 
INTERMEDIATE ROOTING 

COMPUTATIONS 

iELEVATIONi OUTFLO\AJ : STORAGE i 
! (ft) (cfs) (cu-ft) 
~---------t---------!----------; 
: 88.00 : 0.0 : o: 

88.33 0.1 809: 
813 .. 6t3 
88.99 
89.:32 
39 .. 65 
89.98 
90.31 
90.64 
90 .. 97 
91.30 
91.63 
91.96 
92.29 
92.50 
92.62 
92.95 
93.28 
93.61 
93 .. 9/1 
94.27 
94.60 
94.93 

0.2 
0.2 
0.2 
0.2 
0 .. 2 
() .. 2 
C} .. 2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0 .. 3 
0.3 
0 .. 3 
3.5 

11.1 
23.1 
39.8 
61.5 

1,7\)8: 
2,702: 
3,802i 
5,025; 
6,376! 
7,859i 
9,476: 

11,234: 
13,1121 
15,080: 
17' 1·40: 
19,304: 
20,746: 
21,593: 
24,010: 
26,586i 
29,376: 
32,388: 
35,666: 
39,292: 
43,286: 

Time increment 

2:3/!t 
( c:fs) 

23/.lt + 0 
(cfs) 

I I ! ,------------j-------------1 
0.0 0.0 : 

r-_;'7 .. 0 27 . 1 ~~ 

56.9 57 ~ 
• .L 

90. c~ 90.2 
lr,.n I""?' 

L.O. t 10;~ c~ 
.:...0'-I'•V 

11::.7 I; 
l...,.., l .. .._,-

1 ..-..,..,. ~ 

~ i:>; • i 

212~5 /""'<., ·~ .:::.L.:... 7 
261 .. 9 262. ~ I .L 

315.!3 I 316.0 I 

37 4. -'1 I 374.6 I 

437.0 I 437.3 I 

502.6 502.9 
571 r;· 

f .... - .._. 571.5 
643.3 6'13.6 
1391.4 ,...01 7 a ..... ~ .. I 

719.6 719.9 
800.2 800.5 
386.0 886.3 
979.(! 982.5 

1079. (1 1090.5 
1188.6 1211 .. M 

I 

1309.5 1349.3 
1442.6 150,1.1 

( t ) = 0 .. 0 17 1:r s .. 
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I 

•
~and File: 

nflow. Hydrograph: 
utflow Hydrograph: 

I \1"7T.01•I T.JVT'JDQ(!PAPT-4 1. .L _ ... ~~ 11 ..i. ..-.r e... --'.c... ~ .... 

-----------------
TI11E 

I ( hr s ) : ( of s ) : 
-------:---------: 

: 0.013 : o.oo: 
' 0.030 0.1Gi 1 0.04.7 
, O .. CJ63 
. 0. {)J3f) 

I' 0.097 
0.11:3 

l 
I () .. 130 

I 0.147 
0.163 

1 0.180 
1 C1.197 

I 0-213 
0 .. 230 

I 
I 0.247 

I 0.26:3 
0.280 

I 
I 0.297 

l
l 0.313 

0. 3:30 
. cj .. 347 
' c, .. 3{3;3 

I 0. 380 

l 
I 

0.397 

I 0. ,·130 
(}'" 4-'17 

1 0.463 
} 0.480 

I 0.497 
1 0.513 
l 

' 

I 
I 
I 

I 
l 
I 

I 

(j. 5cl7 
0.563 
c~. 58() 
("~ ;:zqr-, .... ·~·- ( 

() .. 613 

0.647 

(; .. 63\) 
(! ~ 697 

I 1).713 
(' .. 73(i 

' l () .. 7 -'±7 

0. 515: 
0.74: 
0.94: 
1.14: 
1.33: 
1 .. 53: 
1.72: 
1.92: 
2_12! 
0 ~1 { 
~-1-"..J..t 

2.51: 
2.51l 
2.51: 
2.51: 
2.51l 
2.51l 
2.51: 
";! h 1 I 
"-0 .. .._- ...... J 

2. 51: 
,..., 5. ' 
~-· J..., 

2 .. 51! 
2.51: 
2.51: 
2.51: 
2.51i 
2.51: 
2 .. 51: 
2 .. 51! 
2.51! 
2.51! 
2 .. 51! 
2.51l 
2. 51! 
') ~ i I 
-·*-'-'-l 

0 :;::_1 ! 
.,;..,. ~ •.J ..... j 

2 .. 511 
i) ~ 1 ! 
"-' "' ~- ....... : 
r_, ~' 1 : 
.._. .. .._,..L.. I 

2 .. 51; 
2.51i 

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

3/'}T: 
1?: (!/±: 1() 

C: \\97t)531\.SV..ft·J\~FJ.!1...ITI-1 
C: \970531 \Sw11\25FIN 
C: \970531 \Sw1'1\25FOUT 

Pa..ge 2 
?e~urn ~req: 25 years 

.. HYD 

.HYD 

ROUTING COHPLTTATIONS 

I 
I 28,./t - {) 
: (cfs) 1 {cfs) l (cfs) 1 (cfs) 1 (ft) l 
, _________ , ____________ 1 ___________ 1 _________ , _________ ~ 

I I I I l ) 

----- : () .. o ' o .. o i Ct .. c)c, ss .. oo 
0. 2 : 0 . 2 0 . 2 : () . 00 88 . 00 
0.5 
0.9 
1.3 
1 7 
-'- - ' 
2.1 
2 .. 5 
2.9 
3.3 
3 .. 6 
4.0 
4.4 
4.8 
5.0 
5 .. 0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 .. 0 
5.0 
5.0 
5 .. () 
5.0 
5.0 
5,.{) 

5.0 
5 n 
5.0 
&:"\ r~ 
~-l '" ··.-' ] 

5.0 
o.O 
5 .. 0 
5.0 
5.0 

0 7 . ' 
1.6 
2.8 
4.5 
6.5 
8.9 

11.7 
11.8 
18.3 
22.2 
26.4 
31.0 
35.8 
40.5 
45.2 
19.9 
5<1. 5 
59.1 
63.7 
68.4 
73 .. 0 
77 .. 6 
8? ') 
86.8 
91.5 
96.1 

100.7 
105.3 
109.9 
114.6 
119.2 
123.8 
128.4 
133 .. () 
1 -::{'7 7 

'- I • i 

142.3 

151.5 
156.1 ! 

160.8 
165.4 

174.6 

t). 7: 
1.6; 
? ;::(! 
~.·~I 

:1.5: 
6 ~ l 

• ._,I 

9.0: 
11.8: 
14.9l 
18.5i 
22.4l 
26.6l 
31.2: 
36.o: 
.(10. 8: 
--15.5: 
50.2l 
54.9: 
>'\Cl >'\I 
~·-' • '"...; I 

64.1i 
68.8: 
73. t:1: 
78.o: 
82.6! 
37.2: 
91 .. 2i 
96.51 

101.1: 
105.7! 
110.3: 
115.0! 
119.6l 

128.8: 
13:3 .. 4; 
13!3 .1: 
1~12. 7: 
1~47 .3~ 

151.~9i 
1E,6. 5l 
161.2: 
165.8: 
170 .. -~: 
175.()/ 

,,...~ !".. 1 
\....' .. ~j .1. 

0.01 
0 .. <)2 
0.02 
0.03 ! 

0.04 
0.06' 
0.07 
(). 08 
0.10 
0.11 
0.13 
0.15 
(i .. l6 
0.18 
0.1:9 
0.20 
0.20 
0.20 
0.20 
0.20 
cl .. 2o 
0.20 
0.20 
0.20 
0.20 
() .. 20 
0.20 
0.20 
0 .. 20 
0 .. 20 ! 

0.20 

(J. 2() 

0.20 
0 .. 2Ci 
0.20 
0.20 

88 .. C)1 
138 ~ 02 
88.03 
88.05 
88.08 
88.11 
88.14 
88.18 
88.23 
88.27 
88 .. 32 
88 .. 38 
88.43 
88.48 
88.53 
88.58 
88.64 
88.68 
88.73 
88.78 
88.82 
88.87 
88.91 
88.96 
89.00 
89.05 
89.09 
89.13 
89.17 
89 .. 21 
89.25 
89.30 
89.34 
89.37 
89.41 
89. ·-15 
89.-19 

89.56 
89.60 
t39.63 
138 .. 67 
89.70 I 
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I 

I N"FT .(';1-'f -l, T'!T~T:(";(!~i. iA DF ... ...... .... ~' ~- _._,_,,,.._. ·-~ ........... -· 
-----------------

TIME INFLOW : 

1
1 (l1r·s) l (cfs) : 

-------:---------: 
i 0.763 : 2.51: 

0.780 2.51l 

I 0. 797 
<:.) .. 8.1.;3 
0 .83t) 

I 0.847 
(}. 863 

I 
i 

I 
I 

I 

I 
I 
I 

I 
I 

I 

I 
I 
1 

I 
l 

I 
I 

I 

l 

I 
I 
i 

0.880 
0.897 
0.9:1.4 

(J.947 

0.980 
li 00'7 ......... _. ·-~ ; 

1.014 
1.030 
1.047 
1.064 
1. ()80 
1 .. (?97 

1 .. 13C1 

1.1117 

1.180 
1 .. 197 
1. 214. ! 

:. .. :=sc: 
:.297 

1.364 
: .. 38(! 
1.397 

1 A 4.3CJ t 

1 .. c!47 1 

1. 46,1 I 

1 ~ 48() 
1 .. ~197 

i) s 1 ~ 
..:... '"' ~_.· ...... t 

2.51i 
2.51: 
2. 51 i 
2.51~ 
2.51l 
2. 51: 
2.51l 
2.51l 
2. 51 j 
2. 51: 
2.51l 
2 .. 51! 
2 .. 51l 
2.51l 
2 .. =51! 
2.51: 
2 .. 51i 
2.51: 
2 .. 51: 
') ~ 1 l 
~··..J·...Ir...t 

2.51i 
2 .. 51! 
2 .. 51: 
? >':1 I 
j;,, .. •-'..!... I 

2.51: 
2.51i 
2.51: 
2~51; 
2 .. E~l i 
s-t h 1 ! 
~-0..LI 

2.51; 
2 .. 51; 
r;: ~ 1 ! 
~ .... _, ...... t 

r:: ,!;"\ 1 ! 
........ 4.../""'-l 

';' h.j ! 
""""~v ... , 

'/ I; 1 I ,.;,..,.._,...,_l 

2.5ll 
? ;::, 1 ; 
._. .. ".J..,O... j 

r:,: :::; 1 l 
.:...... • '"-t'-1... j 

? t; 1 I 
:.....-~- t 

2_5lj 

'=! /~,J -._,_ ... -: .. 
17:t)4:1C1 

c;: '\97tJ531 \\3TrJt·f·\f .. ~I':II 
C~: \.\:970531 \\STtit~i'\25FIJ:T 
C: "\97C15:31 ~\~31fJt·f\ .. 2~5FCJtJT 

.... ,... 
"-'~~ -:,;-:-saJ:-·c 

.... ,.,,.'!""'> 
.. 1"1l.L} 

------------------------------------------------------
I1+I2 25/t + 0 : OUTFLOW ;ELEVATION 
(cfs) (it) I 

' t ! l l ! I 
,---------~------------i-----------;---------:---------1 

(cfs) (c:fs) 

5. t) ; 179. 2 17~9 .. 6; () .. 2C; : 89 .. 7,1 ' 
5.0 : 
!=. ... -.. • ... ; . .._, 

5 .. t) 

5. t) 
5.0 i 

5.0 
5,. {) 
5. C! 
5.0 
5.0 
5.0 

5 .Cl 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
1;:, (\ 

.5. 0 ! 

5.0 ' 
5.0 
5 .. 0 
5.0 
c;. 0 

5.C 
5 .. I) 
;:, . 0 
5.0 
5 .. () 
5 .. 0 

5.0 
5. () 
5.0 
5 .. (l 
5 .. 0 

5 .. () 

"! -~7 7 
..J...O_.. > • i 

202.3 
207. () 

216 .. 2 
220.8 
225.4 
23t) .. l 
234.7 

243.9 
2 148 .. 5 
253.2 ! 

257.8 

r'),..,,....,. 1"\ 

.:.:::.o: .v 
271.6 
':''7~ -q 
..... l ,_.. • <_,. 

285.5 
290.1 

299. ~:1 

30E~ .. 6-
313.2 
317~8 
322 .. 5 
:327 .. 1 

336 .. :3 
340 .. 9 ! 

345 .. 6 
350.2 
:354.8 

364.0 
368.7 
373 .. 3 
~77 a 
t....,r j < .. ·-· 

322- ~5 
387.1 

"! ~~q a' 
.-.·....;'-' ··..1 t 

1:93 .. !3·: 
198.1i 
r:.:ri0 71 
.:......·-~~. f i 

2()7,. r1: 
01? {',! 
...:.....I..-. ~..r t 

216 .. 6i 
?01 ')! 
a.-~.L.•&-..1.$ 

225.8: 
2:3() .5: 
235.1: 
1)·-::ta 71 
;:;,....{_;4,../. I I 

241.3! 
248.9: 
'Jh*l :~I --v ... ,_,I 

258 .. 2: 
262.8i 
?R7 . .:1! 
.,_. O.J I • .;. j 

0'7? {') ! 
-~~ ... vi 

276.7! 
281 .. 3i 
28E; .. 9i 
S·OCi ~="~ t 
.._...._.""' .. "'-'I 

295.1: 
299 .. 8! 
3t)~14 /1 i 
~{-1'2; ,-i! 
.._,,,...._. ... v J 

.313 .. 13 i 
:318.2i 

";'l'J 1 ! 
~-- u.:.... .. ...- I 

338 .. 7; 
341 .. 31 
348.01 
35\). 6 i 
355.2: 
359 .. 8! 
36~1,. /1; 
369.1: 
373 .. 7; 
378 .. 3; 
~qf) Qf 
-.....~(""":r....... .. O.J I 

387 .. 5: 

f) .. 20 
~-\ ~r, 
L • .' ... ~\.. __ • 

0 .. 20 
.-. r-.r-, 
·~;"' ~\J 

() .. 2(! 

0. 2Ci t 

() "'20 

(J. 2(J 

(). 20 
{). 20 
0.20 
0 .. 2() 
c~ .. 20 
0.20 

c~ .. 2:() 

0.20 

(). 20 
(l .. 2() 

() .. 20 
t) .. 2fJ 

(J .. 2t) 

t) .. 20 

'} l")('j 
!.._.· .. """"'"""' 

.... " r"Jl-} \..; .. -......~.\.._~ 

r.) .. 2Cr 
0.20 
0.20 
,~, ,,,....l 
\) .. ~\.) 
0.20 
0.20 
0.20 
{) .. 20 
0 .. 20 

(! .. 21 

r~ s· r; ..... - ........... ) 

89 .. 77 

89 .. 8? 
B9.91 
89 ,.:9.::1 
as. s~7 
9(). 01 
90.04 
90_07 

90.13 
q,~, 1,.. ._,\} . ....... c 
90.19 

90.25 
90 .. 28 
90.31 
90 .. 3·'1 

9Q .. ~1t) 

9() .. 51 l 

9C: .. 511 

SC! .. 6C~ 

9Ct .. 65 J 

.. 68 
s~J .. 7C' 
9(1 .. 73 

Cl~, '7P 
•_: ..... : -· 
9Cl .. 81 
90 .. 83 
90.86 
9tJ .. 89 
90.91 
9<) .. 9<1 l 

9C1 .. 96 
s~J .. ss 
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I 
·::: /}.T ~ 
._, ,· ... l ... 

ifoncl Fils: C~: \,:9705:31 '\SW11'\FAITH 
E11fl,~~·1 H~ld:t~oJ2:r·aph: C: \\970531 \SV.Rvr ..... 25FifJ 

,)utflm'7 Hydrogra:prt: C: \970;531 \S1fll:1\25FOUT 
.. I-iYil 
.. HY:Ci 

t t•'i;:i'Ti)i•l' TfV7';]")(11-:r'T:'2:. Dr.:; 
... - ~' f .... _..:,..,!.,.",;.,.~..._-,_ ,~,. ......... ..~;; ......... 

-----------------
'T'T}.p:;' 
... ~--.... i 

1- (hl~s) ! (r:;fs) i 

-------;---------: 
I 1 h_-q(1 I ·S· h.1 l 
1 ~-~~w I ~-~~~ 

I
I L 5-1? 2 -51 : 

1.564 2.51: 
1.580 2.511 

I 

' 1 
I 

I 
I 
l 

' 

I 
I 
I 

I 
1 
I 

I 
I 
I 

I 
I 
I 

I 
i 
1 

I 
! 
I 

I 
l 

i 

I 
l 

! 
l 

I 

1.587 2.51! 
1.614 
1.630 
1.647 
1.664 
1.680 
1.697 
1.714 
1. 730 
1.747 
1.764 
1.780 
1.797 
1.814 
1.830 
1.847 
1.864 
1.880 
1 .. 897 
1.914 
1.930 
1.947 

1.980 
1.897 
2.014 
2 .. 03C~ 
2.047 ! 

2.064 
2. \)8{) 

2. t)97 ! 

2. 11/1 
2.130 
2.147 
') "! ,-. ;[ 
~. ~C ~ 

2 .18{) j 

0 "1 0'7 ! 
......... .J,.......,. i 

0 '!-:{() 
...;.., .. .- •.....- ·,_., 

2 .. 247 : 

0 !=:,1 I ........ ._..._ t 

~ ~1 I ,l.../,_._.. __ 1 

2.51: 
2 .. 51; 
2 .. 51: 
2~51; 
2.51: 
2.51: 
2 .. E·1; 
2 .. 51! 
r:· ~ 1 ! 
_,_ .. "'-' .- I 

2 .. 51: 
2.51: 
') &=:.1 1 
~ .... _, .J- 1 

2 .. 51: 
2 .. 51l 
2 .. 51! 
2 .. 51: 
2 .. 51; 
2 .. 51: 
2.51l 
2.51: 
2.51: 
2 .. 51j 
2.511 
2.51: 
0 ~"! j 
.......... _, ...... j 

2.51; 
IJ .>;~I 
~-·-·.L, 
lj &; 1 I 
~-·---.J-) 

.-; ~1 1 
<..4 .. •..J ...... 1 

2 .. 51i 
2 .. 51: 
~! .S"'1 ' 
'-' .. ~-- ....... i 

2.51: 
2 .. 51l 
2 .. 51: 
2 .. 51: 

Il+I2 
(cfs) 

ROUTING CONFUTATIONS 

(:::fs) 
2S_,It + C! i OTJTFLC\;.J : ELEV.i!-'-TizJtJ i 

(cfs) : (cfs) 1 (ft) 
l _________ l ____________ , ___________ l _________ 1 _________ f 

I I ! l l I 

5.0 : 391.6 ° 392.1( 0.23 91.06 I 

5 .. 0 { 396 .. 2 396.7: 0 .. 2-~1 91 .. (~·:::; 
5 .. c) 

5 .. 0 
5.0 
~=; n ._, .. v 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 .. 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 .. cr 
5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
~ ('i 
~. ,_, 

5 .. C: 
5.0 
5 .. 0 
5 .. \) 

400.7 
·4Ct5 .. 2 
~109. 7 
414.2 
418.7 
423.2 
427 .. 6 
432.1 
~136. 5 
4,!0. 9 

449.7 
454.2 
458.6 
463.0 
467.4 
471.8 
476.3 
480.7 
485.1 
489.5 
493.9 
498.4 
502.8 
507.2 
511.6 
516.0 
520.5 
52~1. 9 
529.3 
533 .. 7 
538.1 
542.6 

551.4 
555 .. 8 
560.2 
56~1 .. 7 
569.1 
573 .. 5 
;:::, '7'7 a .._.. { ( . ~ 
582 .. 3 
E,86 ... 8 
>;01 lj 
~- • .... ;- .. o;:,.. 

401.21 
. ..,1/)l; 7 I 

.._\.,..4,.J •; I 

410 .. 3-i 
41·'L 8: 
419.3l 
423 .. 7i 
428.2: 
432.6: 
?~37 .. 1: 
'141. 5: 
4-'15.9: 
'150. 3i 
454.8: 
.J!=;O ')I 

.A."'-"V •'-' J 

463.61 
468.0: 
472.41 
476.9: 
481.3: 
485.7: 
490.11 
494.51 
499.0l 
503.4: 
507.81 
512.2: 
516.6: 
521.1; 
525.5l 
529.9l 
534.3; 
538.7: 
5ll3.2i 
547.6i 
552 .. 0! 
556. ·'1: 
56t). 8! 
565.3: 
569.7! 
.574.1: 
578.5i 
582.9: 
587. ·t: 
591.8: 

r'"' ,....., -1 v .. ..:.::"-! 

()_25 : 
0.26 
0.26 
0.27 
0.28 

0.30 
0 .. 30 
0.30 
0 .. 30 ! 

0.30 
0.30 
0.30 
0.30 
0.30 ! 

0.30 
0 .. 30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0 '=l'\ .vV 

0 .. 30 
0.30 
0.30 
0.30 
0.30 
0.30 
(;. 30 
(). 3t) 
0.30 

0.30 

0. 3() 
() .. 30 
Ct .. 3t) 

91 .. 11 

a 1 .... ,....._ 
._.,J..,..l..O 

~91.18 

91.21 
91 .. 23 
91.25 
:31.28 
91.30 
91 .. 32 
91.3.:1 
91.37 
91.39 
91.-11 
81.43 
91.45 
91. rl3 
91.50 
91 .. 52 
91.54 
0"1 !;7 
~_L .. "-'. I 

91.59 
91.61 
91.63 
91.65 
91.67 
81.70 
01 7? 
._,. ....... f '-' 

91.74 
91 .. 76 
91.78 
91. eo ' 
91 .. 82 

r\"'' .(il""7 
:::J.L .. O: 

91.89 
:91.91 
91.93 ! 

Q-1 C47 ._,..L., ._.I 

91.99 
92.01 
92 .. 03 
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I 
S/ll'J: 

17:0-4:10 Return Freq: 25 years 

-c·oncl File: c; ~ '\97(J531 \ .. ~3TrJt~f\FAITii 
.nflo<,v Hydr·ograph: C: \ .. ;970531\Stf£'1\25FIN 
~~utflow fiy·:~:::'ograph: C: \;:l7053l\\S~·R1\25FOUT 

.PND 

ROC7TI~TG C0£1PUTATitJt~JS 

: TIME , INFLOW I I1+I2 
.... "-~I \•-r..L..Oj 1 ( c:fs) ( c:fs) 

' ' 
(cfs) J

. \" l1r'<=> ., '.· r .-.+.-· \ I 

-------1---------; ! : t ! 
---------j------------;-----------~---------j---------

; 2.297 I 2.51; 
I 

I 
I 
I 

I 
E 
j 

I 
j 

l 

-I ! 
I 

I 
I 

I 
j 

l 

I 
I 
' I 

I 
I 

l 

I 

r:· 314 
') 33{) 
2 . 347 
'"' 36·'1 ..:.::. 
,-, 380 L. . 
2 . 397 ,.., 

414 .:::. . 
2 . 430 
2 . 4/17 
r; 464 .... . 
r. 480 ~ . 
2 . 497 
2 . 514 
IJ 530 . 
2 .547 
') 564 . 
2 .581 
2 . 50'7 ·- ' 
') 614 . 
2 . 631 
2. _,,..,.. If r7 

Q~[ 

2 . 66<:1 
') 681 . 
2. t397 
'"' ~ . 71,1 
2 . 731 
.-, .747 ~ 

2 . 764 
2 .. 781 
2.797 
r. .814 ~ 

2.831 
') 8-17 
""' 
2 . 864 

') .51 
0 !=;_1 
.c;:... .. ~---'-' 
') s:: ' .... v..L 

2.51 
') ~1 .... o.....:..;... 

r. r- -1 
~.:::>.!. 

2 .. 51 
2 .. 51 
') ~1 
"-'• :::>~ 

2. 51 ... , .... 
L:. 8 ..L ,.., 

51 ~-
s· J::;1 . ._, .L 

2.51 
,-_. .51 .;.. 

2.51 
r;: .t=; 1 -- ~ ..... ~ 

2 .. 51 
2 .. 51 
r. 
~ 

.- .. 
- 0.!.. 

2.51 
,-. 
~-

..., .-

..)0 

2 .. 16 
1.96 
1. 76 
1 .57 
1.37 
1. 18 
(\ QO ........ ~_,.u ,.., 
\ ... 78 
0. 59 
0 .. 39 
0 .20 
0.00 

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

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 
J 
I 

' ! 
' I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 

' ' 
I 
I 
I 

5. () 
5 .. t) 

5.0 
5. () 
!5.0 
5.0 
5.0 
.c:: 1-l 

;_; . \.) 
!5 .0 
5.0 
!5.0 
5 .. 0 
5 .. 0 
5.0 
5 .. 0 
5- t) 
!5 () 
5.0 
5.0 
5.0 
5.0 
4.9 
cl. 5 
~1. 1 
'"" '"' 0. I 
,., ·:< 
0.v 

2.9 
2 .. 6 
r. ,.., 
~-L 

1.8 
1.4 
1.0 
0.6 
0.2 

604."1 
t3(J8. 9 
613.3 
617.7 
622.1 
626 .. 5 
631.0 
635.4 
639.8 
644.2 
648 .. 8 
,.,. r- '"1 .. 
COu.J.. 

657.5 
661.9 
r366.3 
670.7 

684.0 
688.4 

696.6 
700.1 
703.2 
706.0 
708.3 
710.2 
711.8 
713.0 
713.7 
71·1 .. 1 
714.1 
713 .. 7 

J=~Q~ .-:• 1 
".J•--•..J .. ~~ 

f305.0 i 
6()9 .. 5. i 
t313.9; 
618c3: 
t322 .. 7: 
627.1i 
631.6i 
636. t): 
640.4: 
64.4.8: 
649.2i 
653.71 
658.1( 
662.5! 
666.9: 
671.3i 
675 .. 8i 
680.2] 
684.6i 
639.0: 
693.3: 
697.2l 
700.7l 
703.8l 
706.6: 
708.9: 
710.8: 
712.1: 
713.6l 
71-L 3: 
71.r1.7: 
714.7l 
714.3; 

0.30 
c:. 30 
0 .. 3() 
() .. 30 ' 
t) .. 3tJ 
Ct .. 3() ' 

0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 

or:! t:7 ' v,..;.., .. ,_.. ~ 

92.11 
92 .. 13 
92'"15 
92.17 
92.19 
92.21 
92.23 
92.25 
92 .. 28 
92.30 
92~31 
92.33 
92.35 
92.37 

92.41 
92.43 
92.45 
92. 1±7 
92 .. ~19 
92.51 
92.52 
92. 5<1 
92.55 
92.56 
92.57 
92.58 
92 .. 59 
92.59 
92.60 
92.60 
92.60 
92 .. 60 
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I 

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

:; n .. J" 
....... ;1 .... ' .. 

Return Fra~: 25 years 

:Jc~<:·k:+::**:lcl<****:!::*k*** Sf.JHHARY OF ROUTING COHFUTATI()NS :k:k*****·'k********'1<-l' 

Pond File: 
Inflow Hydrograph: 
Outflow Hydrograph: 

C: \970531\.SWH\FAITH 
C: \a70531 \Br.'11'1\25FIN 
C: \970531 \S\Ai'H\25FCUT 

Starting Pond W.S. Elevation -

.PND 

.HYD 
_ I-lYD 

***** Summary of Peal{. OutflO'tl .9.nd Peak Elevation ***:l<* 

Peak Inflow = 2.51 ofs 
PeaJ...: Outflow = 0.30 c+.:::.! .... ~ 
Peak Elevation = 92.60 ft 

**:lc\ck Surnmary of Approximate Peak Storage ***** 
Initial Storage = 
Feak Storage From Storm = 
Total Storage in Pond 

0 cu-ft 
21,437 cu-ft 

21,437 cu-ft 
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I 

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

f:age 1 
F:t·e·:;t: 1~):) ~rs.s..rs 

***********~************** 

* 

************************** 
Inflow 
R~:itirlg Table file: (~: ~\97Cl1531 ~\SW!'f\IrAITli 

----INITIAL CONDITIONS----
Elevation = 
t)utflorl'l 
:3tor·age = 

ss. c~c~ ft 
0.00 cfs 

0 cu-ft. 

l ELE1JATIOt\1: t)fjTFL0\-'7 i ~3TrJRAC~E i 
: (ft) (cfs) : (cu-ft) 
--------- ---------'----------

88.00 
88 .. 33 
88 .. {36 
88.99 
89.32 
~39 .. 65 
89.98 
80.31 
90 6'"t 
9t). 97 

91 .. 63 
:31.96 
92.29 
:92.50 
92. {32 
:92 .. 95 

93 .. _94~ 
94 .. :7 
9l-l. 6(} 
94.83 

0.1 
0.2 
0.2 
0.2 

1 

(! .. :: : 

0 .. 2 ! 

0.3 
{). 3 
0 .. 3 

0 .. :3 
(J .. :3 
:3 ~ 5 

11 1 

3Et .. 8. 
61 .. 5 

809; 
1,708: 
2,702: 
3,8()2: 
5,025i 
6='376: 
7,859! 
·~ -1'7f-Z 1 
o.....· ' ..._ i "-' I 

15,0BO: 
17,140; 
18,304: 
20,7 ;JS; 
21,593l 
24,010: 
26' 58t3 ~ 
29,37~3~ 

:32' 388! 
35,666: 
39~292: 
-~13, 286 1 

. PtlD 

INTER£'1EDIATE ROUTING 
C0t'1PUTATIONS 

s:·~ /+-
-~, '-' 

(c:fe~) ( c:fs) 
------------:-------------

() .. t) 

27. () 
56.9 
90.0 

126.7 
167.5 
212.5 
261 .. 9 
315.8 
37<1 .. 1~1 
/137.0 
502.6 
571.2 
{3<13 .. 3 
691. ~t 
1"'71 a ,.., 
r.~..._,.c 

800.2 
888.0 
979.0 

1079.4 
1188.8 

t). () 

27~1 

57.1 
90.2 

212.7 
262.1 
r"J:"i :"""' i'"\ 
0-LO.t../ 

/137. 3 
502.9 
571 .. 5 
(343 .. 6 
691 .. 7 
719 .. :9 
800.5 
888~3 
982 .. 5 

lt)90 .. !5 
1211.7 
13.:19 .. 3 
1504.1 ! 

Time increment (t) = 0.017 hrs. 
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-

(] 

fJl 
:~-~ 
IT) 
r]) 

:~~ 

() 
l.j) (') tn ,.,, 
nj ,,, 

IJ1 
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Return Fres: !00 years 

Pc~ncl File= C~: \,_970531 '\SV.lt~J\.,FAITH 
InflcJV-7 Hyd~r'!Jgr·ap1:: C: ·\97C~531 \\Strn~r\1tJ()Fit~1 .. I1YD 
Outf 1<)\V H:;-d.r~c~gl-..9-p}-l: C~: ~\.97!.)531 \\~3\t\t11\\1<)0 FtJ~JT 

TT'T1'._., 

.t1J..l./ 

SLarting Pond W.S. Elevation - 88. ()t) ft 

**¥>lc~ ;Surnmary of Peak Outflc-;..r and Peal~ ***"':jo· 

Peak Inflo';.' = 3.64 cfs 
Peak 01..J.tflc)V.J - ,.., 8'""' cfs - --~- ! 

Peak Elevation = 93.54 ft 

:.f:*;k:~ck Summary of Approximate Peak Storage ***'ict: 

Ir1i t.i_s.l Sto~c2.ge (J cu-ft 
Peak Storage From Storm 28,824 c~u-ft 

Total Storage in Pond = 
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TO: landmark Design Group 
4029 Ironbound Road 
Suite 100 
Williamsburg, Virginia 23188 

Attn: Mr. Richard S. Phillips, P. E. 

RE: Shallow Subsurface Soil Exploration Report 
Faith Baptist Church - Existing BMP Dam Evaluation 
Rochambeau Road 

Williamsburg, Virginia 

GET Project No. VB02-239G 

Dear Mr. Romeo: 

July 31, 2002 

Pursuant to your request, G E T Solutions Inc. completed a shallow subsurface 

exploration at the above referenced project site. This consisted of drilling 2 hand auger 

soil borings on the crest of the dam at the locations identified by you, and established 

in the field by our personnel. These borings were 20 feet apart, located east and west 

of the concrete drainage structure, as indicated on the boring logs. 

The hand auger borings (HA-1 and HA-2) were extended to depths of 10 feet below 

the surface. These borings indicated the presence of about 2 to 4 inches of topsoil 

material, underlain by Sandy and Silty CLAY (CL/FILL) with inter-bedded Sand 

(SM/FILL) deposits extending to the boring terminations depths. Based on the 

resistance to the hand auger during its advancement the cohesive soils (CLAYS) were 

of medium stiff to stiff consistency and the granular soils (SANDS) where of loose to 

medium dense relative density. 

The groundwater table was not encountered in the hand auger probes. In general, 
groundwater conditions will vary with environmental variations and seasonal 
conditions, such as the frequency and magnitude of rainfall patterns, as well as man­
made influences, such as existing swales, drainage ponds, underdrains ·and areas of 
covered soil (paved parking lots, side walks, etc.). It is estimated normal seasonal high 
groundwater level will fluctuate within 2 .feet above the current (unidentified) levels. 

204 CJrayson Road. Suite 8 • Virginia Beach, VA 23462 • Phone: (757)-518-1703 • Fax: (757)-518-1704 
info@ getsolutionsinc.corn WC054_FAITH_BAPTIST_CHURCH_OFFSITE - 162
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Shallow Subsurface Exploration Report 
Faith Baptist Church - Existing BMP Dam Evaluation 
Williamsburg, Virginia 
GET Project No. VB02-239G 

July 31, 2002 

Based on visual classification the CLAY soils, (containing more than 50% by weight 
passing a #200 sieve) encountered in both hand auger probes are considered to have 

estimated permeability values (k5 ) of 1 x 10 -7 or less. 

We appreciate the opportunity to offer our services to you, and trust that you will call 
this office with any questions that you may have. 

Respectfully Submitted, 
G E T Solutions, Inc. 

~~~LL ~. tb( cu;t:o_) 
Camille A. Kattan, P. E. 
Principal Engineer 
Va. Lie. #018045 

Copies: (3) Client 

Attachments: . Log Of Boring Sheets 
Generalized Soil Profile 

2 ,, 
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PROJECT: Faith Baptist Church- Existing BMP Dam Evaluation 

CLIENT: Landmark Design Group 

PROJECT NO.: VB02-239G 

PROJECT LOCATION: ....:.W.:...:i::.:ll!::ia::.:m:::sb::.:u:.:.r...,g,..._V:...:i::..t.rg~in:.:.:i.::..a _____________________ _ 

LOCATION: West Side of DAM on Crest ELEVATION: --------

LOG OF BORING 
No. HA-1 

DRILLER: P. Everheart LOGGED BY: A. Mushett, E.l.T. 

DRILLING METHOD: ..:.:H:.=an:.:.:d:..:A.;;:u""g""er,__ _______________ DATE: 7/29/02 

DEPTH TO· WATER> INITIAL: ¥ AFTER 24 HOURS: .._ CAVING> ..C. 

Description 

o TEST RESULTS 
! · 3: .!!! ~ ~Pit~asSitiCc~LJrmrtlii~===:tt:iC· ~-d"LL:h· ; E o ..Q § 'It II 1qu1 1m 
S,l z Ill 8 v Water Content- • 

#- r7'l?'777.n?:l t---t---------------------------+--+--t--t--'1 Penetration- W~ 

Topsoil 2 inches 

Tannish Brown, moist, Fine Sandy CLAY (CL), medium dense 

Brown, moist, Silty Fine SAND (SM), medium dense 

Tannish Brown and Gray, moist, Fine Sandy CLAY (CL), stiff 

Brown, moist, Silty Fine SAND (SM), medium dense 

Boring terminated at 10 ft. 

Figure PAGE 1 of 1 
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PROJECT: Faith Baptist Church - Existing BMP Dam Evaluation 

CLIENT: Landmark Design Group 

PROJECT NO.: VB02-239G 

PROJECT LOCATION: .:..W.:...;i:.:.:ll~ia:.:.:m.:::s.:::.;bu:::.r.~:~.g,,_Y.:...;i:.:..rg::ci:,:;ni~a----------------------
LOCATION: East Side of Dam on Crest ELEVATION: 

LOG OF BORING 
No. HA-2 

DRILLER: ;..P:...;. E::.v~e:.:.:rh:.:.:e:::a:.:rt ________________ LOGGED BY: A. Mushett, E.I.T. 

DRILLING METHOD: Hand Auger DATE: 7/29/02 

DEPTH TO· WATER> INITIAL: ~ AFTER 24 HOURS: ~ CAVING> .c._ 

o TEST RESULTS 
'*- · ;:: ~ ~ hPPil;asSttkic~LJrim;;!iitt ~::=:::=:::::::t"LLk;iq~u·idldii:LJrim~it Eo ..Q :::~ =~~: 

(/)
10 z co u0 v Water Content - • 

Description 
~ ~~~ 

1---+----------------------------+--+--+--+-~Penetration- ~ 
10 20 30 40 

Topsoil4 inches ........................... 

.__-~'-"rown, moist, Silty Fine to Medium SAND (SM), loose to medium dense ...... ~ . . . . . . . ........... . 
trace Clay lumps 

~~4----------------------------2·~~~ ••••• ~ ••••• 0 ••• 0 ••••••••• 

Brown, moist, Fine Sandy CLAY (CL), medium stiff, with Sand Lenses .............. ············· 

Gray and Brown, moist, Silty CLAY (CL), medium stiff 

...... , ...... ············· 

-····· ........ ············ . 

Gray, moist, Silty Fine to Medium SAND (SM), medium dense 

Brown, moist, Fine Sandy CLAY (CL), medium stiff 

Boring terminated at 10 ft. 

Figure PAGE 1 of 1 
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Strata symbols 
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Low plasticity 
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Silty sand 

Faith Baptist Church- Existing BMP Dam 
Evaluation 

PROJECT NO. VB02-239G 
FIGURE NUMBER 
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DEVaoPMENT 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 

CoUNTY ENGINEER 

(757) 253-6678 
INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

Mr. Michael Privett 
Faith Baptist Church 
4107 Rochambeau Road 
Williamsburg, V a. 23185 

Re: Faith Baptist Church 
County Plan No. SP-124-97; Amended SP-24-00 
Stormwater Management Facility 
County BMP ID Code: WC 054 

Dear Mr. Privett: 

The Environmental Division has reviewed a record drawing as submitted to our office on June 
26th 2002 for the above referenced project. The record drawing provides as-built information for a dry 
pond detention facility situated in the southeast corner of the site approximately 750ft. south of the main 
church building. 

Based on our review of the project and a concurrent field inspection as performed on July 3rd 
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. In accordance with Note# 19 on Sheet C-1 and the "boxed" note on Sheet C-3 of the approved 
plan set, construction certification for the stormwater management/BMP facility is required. 
None was provided. This is especially important since the facility has a large engineered and 
compacted earthen embankment. The note on Sheet C-1 is as follows: 

"As-built drawings must be provided for all detention!BMP facilities. Also upon completion, 
the construction of all detention/BMP facilities shall be certified by a professional engineer 
who inspected the structure during construction. The certification shall state that to the best 
of his/her judgement, knowledge and belief, the structure was constructed in accordance with 
the approval plans and specifications". 

The certification can be in letter format or by use of the certification statements in Section 4 of 
the James City County, Stormwater Management/EMF Facilities, Record Drawing and 
Construction Certification, Standard Forms & Instructions. A copy of these requirements are 
attached. 

i .· :1 
] 
J 
; 
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Record Drawing: 

2. 

~~ c;/,ro 
I 

Along with the record drawing set, submit completed record drawing and construction 
certification forms, Sections 1 through 5, and applicable record drawing checklists from the 
James City County, Stormwater Management!BMP Facilities, Record Drawing and Construction 
Certification, Standard Forms & Instructions (packet). The Environmental Division began use 
of the forms and checklists in this packet effective February 181 2001. 

3. Show the following additional information on the record~ing: size and invert elevation of the 
low flow orifice at the EW-U' endwall (micropool area); dimensions and elevations of the two / ·~ 
weir slots at the riser crestf.'nvert elevati01y~f the 18-inch barrel at the upstream end in the riser; V · 

4. 

crest e~on of the emergency spillway;"and class ofriprap at the outfall end ofthe pond - _ 
barrel. . 

Based on contour information as shown on the record drawing, the highest constructed elevation 
for top of dam is at contour El. 70.0. Design top of dam elevation for this facility was at El. 70.8 
and design water surface elevation for the 1 00-year storm was at El. 69.7. A minimum of 
freeboard of 1 foot is required between the 1 00-year water surface elevation and the lowest top 
of dam elevation for this type of facility. As it appears that design top of dam elevations were 
not achieved, three options exist to satisfy design requirements: 

ttl/ 4a) 

~t,.~ 
o~~fl €) 

Provide additional as-built spot elevation data along top of dam to confirm that top of 
dam elevation meets or exceeds Elevation 70.8; /110 

~ ~0 ,., Provide a "check" hydraulic model (routing) using as-built data to show the facility as 
constructed can safely pass the design 1 00-year storm event with minimum 1 ft. of 
freeboard; 

4c) Construct top of dam to proper design elevation (El. 70.8) using additional compacted 
fill material along top of dam and revise the record drawing as appropriate. 

5. ~fpossible add the following County identifiers to the lower right hand corner ofthe record 
drawing: County Plan Number SP-24-00 and BMP ID Code: WC 054. 

Construction - Related: 

Remove silt fence present along the downstream toe of the dam embankment. 

It appears the emergency spillway was relocated from the north side of the BMP (as proposed) to 
the south side of the BMP (as constructed). Based on our review of the approved plan, the 
record drawing and our field inspection, it does not appear the middle (level) portion of the 
emergency spillway crest has adequate depth to safely pass the 1 00-year design storm event over 
the dam ,to the natural channel. Firstly, the as-built elevation of the emergency spillway crest 
was not provided. Secondly, there appears to be a low spot (of inadequate depth) where high 
storm flows through the spillway could overtop the spillway channel and short-circuit across the 
compacted fill embankment (dam face) rather than be safely conveyed to the natural channel. 
This condition could result in surface erosion of the dam embankment and failure of the dam. 
(Note:. As design emergency spillway crest was at El. 68.5 and design top of dam was at El . 
70.8, less 1ft. of freeboard minimum, it is presumed that the emergency spillway should be 
approximately 1.3 feet deep minimum.) 
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8. ...;:. access hatch, as required per the "Precast Anti-Vortex Detail'" on Sheet C-3 of the approved 
plan was not provided. As the anti-vortex/trash rack cap is of considerable weight, a hatch or ~ttl t1' 
manhole type lid is necessary for future inspection and maintenance purposes. rJD ~J4~...;d_~ f" 

/ 
. . pt.ll/~1/:rt~ ?..il Jf ,.,., 

9. The entire bottom portion of the BMP (approximately 3 0 ft. x 20 ft. size) in front of th~ low flow ~fl..S.· 
orifice and EW-11 endwall was found to be completely filled with coarse aggregate. Placement 

£,.0 of stone in this area was not in accordance with the provisions of the approved plan and serves 
!,.s~)~ no benefit for water quality purposes. The stone should be removed, unless proper justification 
fr' is present to warrant it's presence, such as a persistent surface erosion condition. 

Also, during our field inspection a groundhog and lair was observed at the outfall area of the IS­
inch storm pipe which conveys drainage from the main site to the stormwater conveyance channel which 
leads to the BMP. A groundhog is considered a nuisance· animal as it relates to structural embankments 
of BMPs and could seriously threaten the structural integrity of the compacted fill embankment, should it 
find the fill as a suitable burrow location. Although presently a considerable distance from the BMP, it is 
highly suggested that efforts be taken to roptinely monitor groundhog activity in the area and take action 
as appropriate to ensure the integrity of the dam embankment is not jeopardized. Obviously, this type of 
condition may be very difficult to control or solve completely; however, efforts should be made to the 
greatest extent possible to limit groundhog activity in the direct vicinity of the BMP embankment· 

,' 1.' 

' .f 
) ., 

' ~-
·- i 

,_J 

- .; _., 

Once this work is satisfactorily completed, contact our office appropriately. We can then 
proceed with final 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 items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Jim 
Rudnicky, at 757-259-4026 if you have any further comments or questions. 

cc: Dean Raynes, HIS Land Surveying - via fax 

G:\SWMProg\AsBuilts\SP2400.wc054 
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FES 
FOUNDATION ENGINEERING SCIENCE, INC. 
• Geotechnical Engineering 
• Environmental Management 
• Construction Materials Testing 

11843-B Canon Boulevard, Suite 6 
Newport News, Virginia 23606 
Phone: (757) 873-4113 
Fax: (757) 873-4114 
Email: Elawar@aol.com 

Faith Baptist Church 
P.O. Box650 
Lightfoot, Virginia 23090 

Attn: Pastor Mike Privett 

Re: Final Report 
Geotechnical Engineering Services 
Faith Baptist Church, Phase I 
James City County, Virginia 
FES Project No. 1-701182.001 

Dear Mr. Privett: 

August 4, 1997 

Foundation Engineering Science, Inc. (FES) has completed a geotechnical engineering study at the subject 
project site. The geotecfinical engineering services were performed in general accordance with FES 
Proposal No. 1-700065.001, dated July 9, 1997, following your authorization on July 18, 1997. The 
geotechnical engineering study consisted of performing several soil test borings, auger borings , obtaining 
one (1) bulk soil sample and performing one (1) permeability test within the site of the proposed structure, 
pavement and storm-water management areas. The subsurface information obtained were evaluated with 
respect to the available project characteristics and recommendations for the foundation support systems, 
pavement structural section and storm-water management area designs were presented. In addition to the 
foundation system and pavement structural design recommendations, we assessed the general conditions 
pertaining to the earthwork phases and developed recommendations for site clearing, grading and filling 
operations. 

Briefly, the results of our analyses indicate the proposed new construction can be supported en conventional 
shallow foundations with an allowable soil bearing pressure of 2500 pounds per square foot (ps:t) and with 
the first· floor built over crawl sapce following proper sub grade preparation and proper drainage 
improvements, as recommended in this report. 

Briefly, the results of our field exploration and testing program indicated the existing soils located from an 
approximate depth of five (5) to six (6) feet have an infiltration rate of thirty-six (36) feet per day (1.3x E-4 
meter per second). The soils located from an approximate depth of five (5) to ten (10) feet consisted of sand 
with some silt (SP-SM). In sizing the storm-water management area, the infiltration rate presented in this 
report should be used conservatively with proper application of a safety factor [minimum of two (2)]. Jn 
this regard, it is recommended that the design infiltration rate of eighteen (18) feet per day (6.3xE-5 meter 
per second) be utilized. 
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Final Report 
Geotechnical Engineering Services 
Faith Baptist Church, Phase I 
James City County, Virginia 
FES Project No. 1-701182.001 
Page2 

The subgrade soils encountered in the borings performed in the pavement areas indicate a flexible 
pavement section can be supported. The design pavement structural sections for the entrance road and 
parking areas are shown in the pavement design recommendation section of this report. 

The results of the subsurface exploration program, laboratory testing program, including the 
recommendations for the foundation system and pavement areas are included in this report. We have 
great interest in providing construction materials testing and special inspection services during the 
construction phase of this project and will be pleased to meet with you at your convenience to discuss 
these engineering services. 

FES appreciates the opportunity to be of service to Faith Baptist Church on ·this important project and 
look forward to its successful completion. If we can be of any further assistance or you have any 
questions regarding this report, please do not hesitate to contact the undersigned. 

Respectfully submitted, 

FOUNDATION ENGINEERING SCIENCE, INC. 

~ 
Ra war, P.E. 
Pr 
VA Reg. No. 23683 

Attachments: Appendix 
Table 1- California Bearing Ratio Test Result 
Figures 
Boring Profile Sheets 
Laboratory Test Result Figures 

Copies: (1) Client 
(2) Langley & McDonald, P.C. (Mr. Dick Phillips, P.E.) 

C:\wpdocs\geotech\1-701182.001 
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DEVEloPMENT MANAGEMENT 

CoDE CoMPLIANCE 

(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 

July 5, 2002 

Mr. Michael Privett 
Faith Baptist Church 
4107 Rochambeau Road 
Williamsburg, V a. 23185 

Re: Faith Baptist Church 
County Plan No. SP-124-97; Amended SP-24-00 
Stormwater Management Facility 
County BMP ID Code: WC 054 

Dear Mr. Privett: 

INTEGRATED PEST MANAGEMENT 

(757) 253-2620 

The Environmental Division has reviewed a record drawing as submitted to our office on June 
26th 2002 for the above referenced project. The record drawing provides as-built information for a dry 
pond detention facility situated in the southeast comer of the site approximately 750ft. south of the main 
church building. 

Based on our review of the project and a concurrent field inspection as performed on July 3rd 
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. In accordance with Note# 19 on Sheet C-1 and the "boxed" note on Sheet C-3 of the approved 
plan set, construction certification for the storm water management/BMP facility is required. 
None was provided. This is especially important since the facility has a large engineered and 
compacted earthen embankment. The note on Sheet C-1 is as follows: 

"As-built drawings must be provided for all detention/BMP facilities. Also upon completion, 
the construction of all detention/BMP facilities shall be certified by a professional engineer 
who inspected the structure during construction. The certification shall state that to the best 
of his/her judgement, knowledge and belief, the structure was constructed in accordance with 
the approval plans and specifications". 

The certification can be in letter format or by use of the certification statements in Section 4 of 
the James City County, Stormwater Management!BMP Facilities, Record Drawing and 
Construction Certification, Standard Forms & InstructiQns. A copy of these requirements are 
attached. 
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Record Drawing: 

2. Along with the record drawing set, submit completed record drawing and construction 
certification forms, Sections 1 through 5, and applicable record drawing checklists from the 
James City County, Stormwater Management/BMP Facilities, Record Drawing and Construction 
Certification, Standard Forms & Instructions (packet). The Environmental Division began use 
of the forms and checklists in this packet effective February P1 2001. 

3. 

4. 

Show the following additional information on the record drawing: size and invert elevation of the 
low flow orifice at the EW-11 endwall (micropool area); dimensions and elevations of the two 
weir slots at the riser crest; invert elevation of the 18-inch barrel at the upstream end in the riser; . 
crest elevation of the emergency spillway; and class ofriprap at the outfall end ofthe pond 
barrel. 

Based on contour information as shown on the record drawing, the highest constructed elevation 
for top of dam is at contour El. 70.0. Design top of dam elevation for this facility was at El. 70.8 
and design water surface elevation for the 100-year storm was atEl. 69.7. A minimum of 
freeboard of 1 foot is required between the 1 00-year water surface elevation and the lowest top 
of dam elevation for this type of facility. As it appears that design top of dam elevations were 
not achieved, three options exist to satisfy design requirements: · 

4a) Provide additional as-built spot elevation data along top of dam to confirm that top of 
dam elevation meets or exceeds Elevation 70.8; 

4b) Provide a "check" hydraulic model (routing) using as-built data to show the facility as 
constructed can safely pass the design I 00-year storm event with minimum 1 ft. of 
freeboard; 

4c) Construct top of dam to proper design elevation (El. 70.8) using additional compacted 
fill material along top of dam and revise the record drawing as appropriate. 

5. If possible add the following County identifiers to the lower right hand comer of the record 
drawing: County Plan Number SP-24-00 and BMP ID Code: WC 054. 

Construction - Related: 

6. Remove silt fence present along the downstream toe of the dam embankment. 

7. It appears the emergency spillway was relocated from the north side of the BMP (as proposed) to 
the south side of the BMP (as constructed). Based on our review of the approved plan, the 
record drawing and our field inspection, it does not appear the middle (level) portion of the 
emergency spillway crest has adequate depth to safely pass the 1 00-year design storm event over 
the dam to the natural channel. Firstly, the as-built elevation of the emergency spillway crest 
was not provided. Secondly, there appears to be a low spot (of inadequate depth) where high 
storm flows through the spillway could overtop the spillway channel and short-circuit across the 
compacted fill embankment (dam face) rather than be safely conveyed to the natural channel. 
This condition could result in surface erosion of the dam embankment and failure of the dam. 
(Note:. As design emergency spillway crest was at El. 68.5 and design top of dam was at El. 
70.8, less 1ft. of freeboard minimum, it is presumed that the emergency spillway should be 
approximately 1. 3 feet deep minimum.) 

. i 
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8. An access hatch, as required per the "Precast Anti-Vortex Detail" on Sheet C-3 of the approved 
plan was not provided. As the anti-vortex/trash rack cap is of considerable weight, a hatch or 
manhole type lid is necessary for future inspection and maintenance purposes. · 

9. The entire bottom portion of the BMP (approximately 30ft. x 20ft. size) in front of the low flow 
orifice and EW-11 endwall was found to be completely filled with coarse aggregate. Placement 
of stone in this area was not in accordance with the provisions of the approved plan and serves 
no benefit for water quality purposes. The stone should be removed, unless proper justification 
is present to warrant it's presence, such as a persistent surface erosion condition. 

Also, during our field inspection a groundhog and lair was observed atthe outfall area of the IS­
inch storm pipe which conveys drainage from the main site to the stormwater conveyance channel which 
leads to the BMP. A groundhog is considered a nuisance animal as it relates to structural embankments 
of BMPs and could seriously threaten the structural integrity of the compacted fill embankment, should it 
find the fill as a suitable burrow location. Although presently a considerable distance from the BMP, it is 
highly suggested that efforts be taken to routinely monitor groundhog activity in the area and take action 
as appropriate to ensure the integrity of the dam embankment is not jeopardized. Obviously, this type of 
condition may be very difficult to control or solve completely; however, efforts should be made to the 
greatest extent possible to limit groundhog activity in the direct vicinity of the BMP embankment. 

Once this work is satisfactorily completed, contact our office appropriately. We can then 
proceed with final 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 items are adequately addressed. 

Please contact me at 757-253-6639 or the assigned Environmental Division inspector, Jim 
Rudnicky, at 757-259-4026 if you have any further comments or questions. 

cc: Dean Raynes, HIS Land Surveying- via fax 

G:\SWMProg\AsBuilts\SP2400.wc054 

WC054_FAITH_BAPTIST_CHURCH_OFFSITE - 174



October 10, 2002 

Mr. Scott J. Thomas, P.E. 
Environmental Division 
James City County 
P.O. 8784 
Williamsburg, Virginia 23187-8784 

Dear Scott: 

720 Main Street 
Suite 112 
P.O. Box 1269 
West Point, Virginia 23181-1269 
(804) 843-9744 

RE: Faith Baptist Chun:h Stonnwater Management Basin SP-24-00, BMP WC 054 

In accordance with our discussions relative to the certification and as-built facilities on the referenced 
project, I observed the reconstruction of the emergency spillway exit channel on October 7, 2002 and 
.the finished construction on October 11, 2002. Based on my observations, the reconstruction appears 
to be satisfactory and in general conformance with my recommendations as outlined in my 
memorandum to you dated September 20, 2002. 

Attached is.()ne (1) set of blueprints of the Record Drawing and the original mylars of the Record 
Drawings. Please contact me if you bave any questions. 

Sincerely, 

onathan Blair Wilson, P.E. 
President 

cc. file 1718 

. . . . . . . . . . . . . . . . . . . . . . . 
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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: dcvtman@james-city. va.us 

CoUI\TY E.~CINF.ER 

CoDE CoMrUANCE 

(757) 253-6626 
ENVIRONMENTAL DIVISION Pt.ANNING (757) 253-6678 
(757) 253-6670 (757) 253-6685 INTEGRATED PEST MANAGEMEI'>T 

cod ecom p@ ja me s-ci ty. va. us environ@james-city. va. us planning@james-cicy. va. us (757) 253-2620 

August29,2002 

Faith Baptist Church of Williamsburg 
Mr. Michael R. Privett 
41 07 Rochambeau Drive 
Williamsburg, VA 23188 

Re: Faith Baptist Church 

Dear Mr. Privett: 

The purpose of this letter is to inform you that the $18,000 Letter of Credit No. 
7760017056/0002 for the above referenced project expires on October 1, 2002. 
As stated in the Siltation Agreement, prior to release of this surety all construction 
must be complete. The remaining item to be completed is the submission of as­
built drawings for the stormwater detention facility. Once this requirement has 
been met the letter of credit will no longer need to be extended. 

James City County will grant an extension to this Letter of Credit for up to six 
months. We will require delivery of the revised Letterof Credit to the James City 
County, Environmental Division, 101 Mounts Bay Road, Wiltiamsburg VA 
23185, no later than 4:00 p.m., September 24, 2002 to avoid draw of existing 
surety. 

Sincerely, 

Darryl E. Cook 
Environmental Director 

cc: BB&T 
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SEP-03-02 0~:~3 PM JCC ENVIRONMENTAL DIV ·r572534032 P.01 

JA•'IES CITY COU1'iTY • ENVIR0l'r~!El'1AL DIY1SION 
Of!!~;; .Pho11e: 7S7-lS:l·6o70 Fa.~ ~~e:: 7S':-lj9-4•jJ2 

DATi Si};'1': ~~~ 9~2!.-
1 ~· 

!w:c.~ City Count'/ 
P 0 t\c;-,;8734 

Willi~bll."'i VA 231S1-S784 

comm=cs: --&t?:~~ .... C...a.Mi~Wtu..J"'~6....:~~;.;.,:;~~/4...:...:;to~t?~J-=-· ----------

--~----~---------~-------~----~----·-, 

Scan·]. THoMAS. P.E. 
CML ENGIN!.ER. 

101 MoVN'I'S BAY ~JP.Oi IW&i\4 OS7)1S~~ 
WIUlAMSBURC, VlaQN!t.~ ' · .. ···FAil ('757) 2S~3l 

. J!.loWllt<:Ottri)~.'ft.lll .. ' 
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SEP-03-02 03:39 PM JCC ENVIRONMENTAL DIY 75725514032 P.02 
../"'' '., .. 

DEVELOPMENT MA.NAGE~ffiNI 
101-E MoliNTS B"v Ro.\O, P.o. Box 8784, WnJ..IAMsauRG, VtRGINlA 23l87-87Z4 
(7$7) lS3-66il. Fu:~ {7S 7) 253·<i850 E-N AIL: clevtman@janm-dcy. va. ta 

Coot CoM'!'WJICi 

(751) 253-6626 
'£.w.RON~£L\TIIl. Ori!.S!O~ Pl.vr.-1NG 

(75 7) 253-6~70 (7)7) 253-6685 
eevi ron@jamei•City. n.IIJ p ltulng@jamn· cl ty • .,..~:s 

July 5, 2002 

Ci;~':'m· f~Ci:"W 

(757) l5.3·o67fl 
11'<T£Gl>l'UJ PEST Mt...'iACIML'ii 

(7~i') 253-26.20 

:\ir. Michael Privett 
Faith Baptist Church 
4107 Rochambeau Road 
Williarruburg, Va. 23185 

Re: Faith Baptist Church 
County Plan No. SP-124-97: Amended SP-24-00 
Stormwater Management Facility 
County BMP ID Code: WC 054 

Dear Mr. Privett: 

1l1e Environmental Division has rr:viewed a re;:cord drawing as subrnit:!d to our office on June 
26lh 2002 for the above referenced project. The record drawing provides as-built information for a dry 
pnnd detention faciiity situated in the southeast comer ofthe site approximately 750ft. south of the main 
church building. 

Based on our review of the project v.nd a concunent field inspection as perfo:med on July 3n1 
2002, the following items must be addressed prior to release ofthe developer's surety instrument for the 
Stormwater management/BlvlP facility at the sitJt: 

Construction Ceri£flcatlon; 

l. In a::cordance with ~ate # 19 on Sheet C-1 and tbe "boxed" note on Sheet C-3 of the apprcved 
plan set, construction certification for the stormV~·ater management'EMP facility is required. 
None was provided. This is especially important ~ince the facility has a large: en,sineered and 
compacted earthen embankment. "The note on Sheet C-1 is as follows: 

1~s-built drawings must be provided for all d.etention/BMP facilities. A.lso up()n completion, 
tile construction of all de.tentlon/BMP jaciUtles shall b~ certified by a professional engineer 
who inspected the strucrure during construction. The certification shall state t!1at to the best 
of ills/her judgement, knowledg~ and bellef, lht structure was comtructed In accordance with 
thf! approval plans and specijications". 

The certification can be in letter format or by use of the certitication statements in Section 4 of 
the Jam~s City Cot.mty, Stormwater Management/BMP Facilities, Record Drawing and 
Constructtm1 Cerrijlcatlon, Standard Forms & Instructions. A copy of these requirements are 
attached. 
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SEP-03-02 03:40 PM JCC ENVIRONMENTAL DIY 7572594032 

Record Drawinr; 

2. Along with the reoord drawing set, submit completed record dra v. ing and construction 
certification forms, Sections 1 through S, and app!lca~le record drawing checklists fr.om the 
James Ciry CoW'Ity, Stormwater Management/BMP F'acilirier RF.cord Drawir.g and Constru(tlon 
Certiflcarfon, Standard Fonns & Instructions (packet). The Environmental Division began use 
of the forms and checkllsts in this packet effective February 1 <~ 2001. 

3. Show the following f.'l.dditional information or, the record drawing: size and inver. elevation ofthe 
low flow orifice at the EW-11 c:ndwall (micropo<:!l area); dimensions and elevations of the two 
weir slots at the riser crest; invert elevaticn of the 18-lnch barrel at the upstream end in the riser; 
crest elevntior. of the emergency spillway; and class of riprap at the outfall end of the pond 
barrel. 

4. Based on contour information as shown on the record drawing. the highest constructed ele·.·ation 
for top of darn is at contour El. 70.0. Design top of dam elevation for this facility was at EL 70.8 
and design water surface elevation for the lOO-year storm was at El. 69.7. A minimum of 
freeboard of 1 foot is requir.ed between the 1 00-year water surface elevation and the lowest top 
of dam elevation for this type of facility. As it appears that design top of dam elevations were 
not achieved, three: options exist to satisfy desiin requirements: 

4a) 

4b) 

4c) 

Provide additional as-built spct elevation data along top of dam to confirm that top of 
dam elevation meets or exceeds E~evat!on 70.8; 

Provide a "check" hydraulic model (routing) using as-butlt data to show the facility as 
consm;cled can safely pass the design !OO·year storm event with minimum 1 ft. o.f 
freeboard; 

Construct top of dam to proper design elevation (E!. 70.8) using additlnm.l compacted 
fill material along top of dam and revise :he record drawing as a;:Jpropriate. 

5. If possible add the following County identifiers tc 1he lower right hand corner of the record 
drawing: County Plan Number SP-24-00 and BMP JD Code: WC 054. 

f&nstruc(l'on -Related: 

6. Remove silt fence present along the downstream toe of the ~am embankmeAt. 

P.03 

7. It appears the emergency spillway was relocated from lhe nvrth side of the BMP (as propos~d) to 
the south side of the Blv!P (as constructeg). Based on our review of the approved plan, the 
record drawing and our :field inspection, it does not appear the middle {level) portion of the 
emergency spillway crest has adequate depth to safely pass the 1 00-year design storm event over 
the dam ~o the natural channel. Firstl~·; the as-built-elevation of the emergency spillway crest 
was not pro·~ided. Secondly, there appears to be a low spot (of inadequate depth) where high 
storm flows through the spillway could overtop the spillway channel and short-circuit across the 
compacted fill embankment (dam face) rather than be safely conveyed to the narural channel. 
This condition could result in surface erosion of the dam embankment and failure of the dam. 
(Note .. As design em11rgency spillway crest was at Ei. 68.5 and design top of dam was at £1. 
70.8, less 1ft. of freeboard minimum, it is pre..sumed that Ihe emergency spillway should be 
approximace1'y 1. ~.feet tk~ minimrmt./ 

·---~· 
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An access ha,ch, as ~equired per the "Precast Antj-\'ortex Detail" on Sheet C-3 cfthe approved 
plan was not provided. As the ant!-vortexitrash rack cap is of considerable weight, a hatch or 
manhole: type lid is n~cessa!)· tor fl.lmre inspec~ion and maintenance purposes. 

9. The entire bottom pOrtion of the BMP (approximately 30ft. x 20ft. size) in front of the low fiow 
orifice and EW-11 tndwall WI!$ found to be completely filled with coarse aggregate. Placement 
of stone in this area was not in a:;cordance with the provisions of the app:·oved plan and serves 
no benefit for water q'.1alicy purposes. The stone should be removed, unless proper justifi~ation 
is present to warrant it's presence, such as a persistent surface erosion ~;ondition. 

Also. during our field inspection a groundhog and lair was observed at the outfall area. ofthe 15-
lnch storm pipe which conveys drainage from the main site to the stormwater conveyance channel which 
leads to the BMP. A groundhog is con~idered a nuisance animal a~ it relates to structural embankments 
ofBi\1Ps and could seriously threaten the .strucrurril integrity ofthe compacted till embankment, should it 
f1nd the fill as a suitable burrow bcatlon. Although presently a cons!de!'able dista.:1.ce from the BMP, it is 
highly suggested that efforts be taken to routinely monitor groundhog activity in the area and take action 
as app~opriate to ensure the integrity of the da.m embankment is not jeopardized. Obviously, this type of 
condition may be very difficult to control or solve: completely; however, efforts should be made to the 
greatest ex.tent possible to limit groundhog activit)' in the dire.;t vicinity of the B!v!P c:mbenkment. 

Once this work is satisfactorily completed, contact our office appropriately. We can then 
proe;eed with final 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 items are adequately addressed. 

Please contact me at 757-253·6639 or tJ,e assigned Environmental Division in•pector, Jim 
Rudnick-y, at 757-259-4026 if ;you have any further comments or questions. 

cc: Dean Raynes, HiS Land Surve)·ing -via fa.x 

G:1S\VMPrOi\As9ui1ts\SP24QO wc()54 

Sincerelv. ---~ )# 1
r u~ ~,P.E. 

Civil Engi e r 
Er.vironm~tal Division 
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-. 
James City County Environmental Division 

Stormwater Management I BMP Inspection Report 
Detention and Retention Pond Facilities 

SP-ZY-co 
we osJ &~>!N /.3'/D/tJotJo9 

County BMP ID Code (ifknown): --:----___:7r- ,j £. 
N""' ofFocilityo {lr//J ~~drY(;, BMP No.o _/-=or_/'-- Date: tJ 1 J.f tJ Z... 

Location: __ 1-...:..__/_0....:..7.-~~(J-"-'( 6""'::=l~~PR:=-:-=:l!~~~~~(JA~z:>.--r----.-------------­
Name of Owner: __ /-'---~T-JI""-/-A~6F-llr~~6/_0..:...;;h..:;.;v~"':.....:::.t_~:...-o_/-_JU_, -"'.~...~...'/r_?I-......;IIY'J..-:::..5.:.::..../.::...;v-d~< --------

Name of Inspector: _ __...:j::;..._J.;;;._....;n:.........""'-='{)L~ ... L....'"l'"'-'=*:;..._--;;--:;:;----:l,_. _____________________ _ 

Type of Facility: ---=~~-e---'-?<.--'f-'---=-"-"'--~A_;o~T'?....:...;.CI ____________________ _ 
Weather Conditions: ~..,,,. d-191 J Type: 0 County BMP Inspection Program 0 Owner Inspection 

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

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

Embankments and Side Slopes: t.4r-J e CH>'.IiPYJ ~~?7n/~PY'l-fj IZ~ 1/;t-11_,· Z#·'IV 5,S 

Grass Height / 6oo~ 6~S.J a-ve1". 1-:::S 1 #II~ 
Vegetation Condition v 0/L 
Tree Growth / !f/o..,e-
Erosion / N~e o;;f>rv~/ 
Trash & Debris v / 5,1/ Fe""'ce P/;,/o-e. 
Seepage ./ ;1/o'1!e #l?eY"V'P,( 
Fencing or Benches 

/ 

Interior Landscaping/Planted Areas: ~one 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions / !YJkY?17Y" .> 1 br ~~~p/.· 
Trash & Debris v /ll,r. ril#orJ/ .4 P, 1~ -:,/( t/tJ()T#I 
Floating Material v ff,qJp_ (Ju-1- z;). /11t7 w~ 

v' hf-ntld-
~ 

Erosion 

Sediment ../ 
Dead Plant ../ 
Aesthetics ../ 

Other 
I / 

Notes: 5'e-YviU'~ ~hv~t-h fz4-l..- I"J'IJrL~I ~ ~/'fe AYP 3.S 
r 
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Facility Item O.K. Routine Urgent Comments 

Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) ~ Dry (Detention Basin) 

Shoreline Erosion v &_,;tl/1~-
Algae ~ 
Trash & Debris ~ 
Sediment ~ 
Aesthetics J/ 
Other J 
Inflows (Describe Types/Locations): ?~71tfcw >CC@ 11/P;/-en/. 
Condition of Structure v .st. c /f, zA~___;A~ 7JQ/ 1/Vf//-
Erosion ~ zflhl'lf/ 11/1"/h~ _,;;. ~~ 
Trash and Debris ~ /Jihi'!Cr .->J~t' flytJ?I/JI? 0~ 
Sediment ..._./ di?!L_ ~ _.z4_ h?lfJ'IJ#t?l'/ 
Outlet Protection / 1/#v/ ~/ f*J?e. / ·-

Other ~ 
Principal Flow Control Structure- Riser, Intake, etc. (Describe Type): 1! ''I ,ee;t? .1<!711" w / U;;,;t. c 19//. 
Condition of Structure / 6 ~tft ~~ LFo~/F-
Corrosion ~/ 
Trash and Debris J' 
Sediment V' 
Vegetation J / 
Other v - /VtJ #ttlf~ t/J? ~11/ ~e/(~ 
Principal Outlet Structure - Barrel, Conduit, etc. : I~J/ ~~,:; #;,l"rfJ/ 

• / Condition of Structure 

Settlement / 
Trash & Debris .J 
Erosion/Sediment ./ 

./ A 

Outlet Protection 
..,/ ck~!'J vf, ?IT 13/t (),)1/:,-// 

Other 
I , 

Emergency Spillway (Overflow): f'hn E/l!>jl fo/~~ r;YJ?T 'tJ 11/t?:' »/1' 
Vegetation v 
Lining V' / 

Erosion .../ v fJt_f! l?_uf~pjl' -f7JI'./th /JIIPt:t.F" 
Trash & Debris It- iR-» r ti!t~r. !_ef YJ~fe. 
Other 

~ 

Notes: &W7f/ /'; 111 rfmole I "btL /71) dill p_C__ IM}'.k. /rwr/. 
f'l1cer,/-loyr Ovv< (MflllfoUM 0~.11?1~:~ , y 
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Facility Item 

Nuisance Type Conditions: 

Mosquito Breeding 

Animal Burrows 

Graffiti 

Other 

Surrounding Perimeter Conditions: 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

Routine Urgent Comments 

0 e/4-r'fl '!'n? ol fycJ,/14>"') "'I P,/? A/,/ C'hilll?~e/@ ~nttP'. 
() //Q!/17 ~v Gvov~ h ~ h-/Jvt/y 

Overall Environmental Division Internal Rating: .3 

Signature: ~~~=::::::.)r,L)L-__j,JZ...Il!.:~!:!::::::::_ ___ _ 

·Title: {; 

SWMProg\BMP\ColnspProg\DetRet.wpd 
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WATERSHED we MAINTENANCE PLAN CTRL STRUC DESC RCP Riser 

BMP ID NO 054 SITE AREA acre 22.74 CTRL STRUC SIZE inches 48 

PLAN NO SP-24-00 LAND USE House of Worship OTLT BARRL OESC RCP Barrel 

TAX PARCEL (13-04)((01-09) 
old BMPlYP OTL T BARRL SIZE inch 18! 

PIN NO 1340100009 JCCBMPCODE F2 Dry ED with forebay 

CONSTRUCTION DATE 7/1/2002 
POINT VALUE 4 EMERG SPILLWAY 

PROJECT NAME Faith Baptist Church 
DESIGN HW ELEV 69.7 

FACILITY LOCATION 4107 Rochambeau Road PERM POOL ELE na 

CITY-STATE Williamsburg, Va. 23185 SVC DRAIN AREA acres 15.53 2-YR OUTFLOW cfs 0.66 

CURRENT OWNER Faith Baptist Church of Williamsburg 10-YR OUTFLOW cfs 21.43 

OWNER ADDRESS 41 07 Rochambeau Road 

OWNER ADDRESS 2 

CITY-STATE-ZIP CODE Williamsburg, Va. 23188 

OWNER PHONE 566-0456 

MAINT AGREEMENT Yes 

EMERG ACTION PLAN No 

RECDRAWING Yes 

SERVICE AREA DESCRI 12.85 ac onsite; 2.69 offsite 

5.20 IMPERV AREA acres 

RECVSTREAM UT of Frances Swamp 

EXT OET -WQ-CTRL 

WTR QUAL VOL acre-ft 

No 

CHAN PROT CTRL Yes 

0 

CHAN PROT VOL acre-ft 0.922 

SW/FLOOD CONTROL Yes 

GEOTECH REPORT No 

CONSTR CERTI 

LAST INSP DATE 

INTERNAL RATING 

MISC/COMMENTS 
CN=80; 4 ac. future bldg & paving; BMP 
offsite main 7 ac parcel. 
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BMP BMP.r Points 

C3 (7o%) II 
71J.,I(iQ%~8J%} ·2- .. 

"" 

B. NAWRAL OP~ SPACE CREDIT 

Natural 

~d./ l!Zr: 7=:i~rH ,IS111~n..sr C,..,,, eo# 

CA :J tr Alo • .S,.P... /Z +' 9 J 
~lh"A44'1J 6Y~· ,e .. S .PN.,.,,~~~~•, P-1:. 

rraction of 
Site. Served 

byBMP 

~:.II 
X L•7$' 

x -z%.zS"' 
X 

X 

----

Weighted 
SliP Points 

&¢¢ 
·l9 

Fraction of Site Qpen Space Credit 
Points for 

Natural Open Space 

./3._97. X 

.. 
Structural BMP Points 

I I , . -(0.1 per 1%) 

+ /-,39 

' ' \ 

/, 3, 9 
---~---' 

-
Natural Open Space Points 

.. 
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ENVIRONMENTAL DIVISION REVIEW COMMENTS 
FAITH BAPTIST CHURCH I (__, 

PLAN NO. SP-24-00 rv,c.t- Df: 
I 

March 24, 2000 

1. A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project. 

2. An Inspection/Maintenance Agreement shall be executed with the county for the BMP 
facility for this project. 

3. As-built drawings must be provided for the detention basin on completion. Also, a note shall 
be provided on the plan stating that upon completion, the construction of the dam will be 
certified by a professional engineer who has inspected the structure during construction. 

4. Provide a soils map to delineate the different soil types in accordance with the James City 
County Soil Survey. 

5. Show any temporary soil stockpile areas, staging and equipment storage areas. 

6. Identify any off-site land disturbing areas required with proper erosion control measures. 

7. Provide the James City County Erosion Control Notes dated 5/5/99. 

8. Provide a sequence of construction for the project. 

9. Provide conservation easements for all Natural Open Space areas claimed in the BMP 
worksheet. 

10. On sheet C-3, relabel the riprap channel that enters the basin at the northwest end. It is not 
the emergency spillway. Provide a detail or a more complete description of the channel 
configuration. 

11. Provide details on the riprap outlet protection for the BMP. Specify the amount of stone to 
be used in accordance with Spec 3.19 ofthe third edition of the Virginia Erosion Control 
Handbook (VESCH). 

12. Specify the compaction of the material for the clay core and the remainder of the 
embankment. 

13. Provide a stone construction entrance at the entrance to the project. 

14. Provide information on the check dams in the swale. Are these to be permanent or 
temporary? 

15. Provide silt fence along the downslope side of the proposed 15 inch silt fence. 
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ENVIRONMENTAL DIVISION REVIEW COMMENTS 
FAITH BAPTIST CHURCH 

PLAN NO. SP-24-00 ~I ()t;L 
May 24, 2000 M 

vY." Modify the sequence of construction to show the installation of the check dam referenced in 
Item #7 to before Item #6 where excavation and construction begins. 

~ Low Flow Orifice Protection. The Section A-A references a modified EW-11 structure to 
be used as low flow release trash protection. I cannot find this detail on the plan. Also the 
plan section specifies anEW -12 to be used: Please clarify and provide the appropriate detail. 

./.' BMP Pretreatment. The resubmission shows the forebay located in the bottom of the basin. 
The intent ofthe forebay is to provide an easily accessible area where sediment entering the 
BMP can be captured and readily removed. Please determine the feasibility oflocating the 
forebay in either the channel immediately above the BMP or modifying the shape of the 
basin to located the fore bay within a corner of the proposed BMP at a higher elevation. Also 
provide a riprap overflow weir in the berm of the forebay to control the flow from the 
forebay into the basin. 

4. Maintenance Plan. The maintenance plan for the stormwater management/BMP facility 
needs to be developed by the project designer, not the owner, as owners generally don't have 
the expertise to develop one. See attached example plan that can be used as a guide. 

~ Geotechnical Report. Ensure that a copy of the geotechnical report is forwarded to the 
County when it is prepared. The owner needs to be made aware that the construction of the 
facility will need to be certified by a qualified professional engineer. 
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(Note: Tit is is a Sample Mailltellaltce Pla11 for a Dete11tio1t or Rete1ttio11 facility. Use or modify as required specific to operatio11 a11d 
mai11temmce requireme11ts for your desig11ed SWM I BMP facility.) 

Maintenance Piau (Detention or Retention Pond BMP's) 

A maintenance program is required to ensure the Stormwater Management I Best Management Practice (BMP) pond facility functions as designed and to provide for 
reasonable aesthetic conditions. Proper maintenance is encouraged to prevent the introduction of debris and sediment into pretreatment areas, the BMP, its spillways and 
downstream waterways. Following installation and establishment of vegetation in disturbed site areas, inspections for sediment buildups will be performed at least 
quarterly. It is anticipated that under nomml conditions, sediment removal will be required once every 5 to 10 years. If other construction or related land-disturbing 
activities are performed upslope of the BMP, adequate protection meaures should be implemented with inspections performed at least once weekly. 

The Owner or its designated representative will inspect the SWM/BMP structure after each significant rainfall event or the following working day if a weekend or holiday 
occurs. A significant rainfall for this structure is defined as one ( 1) inch or more of gauged rainfall within a 24 hour period. Once per year (more or less) a representative 
of the County may jointly inspect the structure. Appropriate action, performed at the cost of the owner will be taken to ensure appropriate maintenance. Where structures 
are to be maintained jointly, allocation of maintenance costs will be in accordance with terms established in maintenance agreements. Keys to locked access points or 
structures shall be made available to the County upon request. 

BMP Description: {Briefly describe the type of structure, the site it serves and function in layman tenus. Example: BMP # I serves a drainage area of 5.5 acres 
associated with Section 1 of XYZ Development. The facility is a 4 point County Type F-2 BMP with a 72 inch vertical RCP riser, 36 inch RCP outlet barrel and 
trapezoidal shaped emergency overflow channel. There are 3 openings in the riser to provide for water quality draw down and to offer control for the 2- and 10- year 
design storm events. During the 1 00-year storm, the maximum water level should rise to about 2 feet above the top of the riser, which is 1.5 feet below the top of dam, 
and surface area of the water would be about 3/4 of an acre. An emergency spillway is located at the left end (facing downstream) of the facility. The average depth of 
the shallow marsh portion of the BMP is about 7 feet.} 

Inspection and maintenance of the facility will consist of the following additional measures: 

Inspect for sediment buildup by visual observation and a physical determination of sediment depth within pond storage areas. If the depth of sediment reaches the depth 
of x ' - x " above the bottom of pond (or Cleanout Elevation of xxx.x) , removal is required using a rubber-wheeled backhoe. At the same time, or at least once per year, 
clean pretreatment devices, the riser bottom and outlet pipes of accumulated sediments. Dispose of sediments removed from the facility at an acceptable disposal area. 

Perform maintenance mowing of pond grasses at least twice each year. Grasses such as tall fescue should be mowed in early summer after emergence of the heads on 
cool season grasses and in late fall to prevent seeds of annual weeds from maturing. Mowing of legumes can be less frequent. Trees and shrubs should not be permitted 
to grow on any part of the graded embankments. 

Perfom1 soil sampling on stabilized pond soil areas at least once every 4 years. Soil sampling and testing should be performed a qualified independent soil testing 
laboratory such as VPI&SU. Apply additional lime and fertilizer in accordance with test recommendations. 

In stabilized pond areas, if vegetation covers less than 40 % of soil surfaces, lime, fertilize and seed in accordance with recommendations for new seedlings. If vegetation 
covers more than 40 % but less than 70 % of soil surfaces, lime, fertilize and over seed in accordance with current seeding recommendations. 

Perform quarterly inspections of the riser section and crest spillway for the observance of collected trash and debris. Immediately remove any trash or debris that prevent 
the movement of water, trash and litter downstream and to maintain the integrity of the structure and provide an attractive appearance. 
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.. , 

FAITH BAPTIST CHURCH 
BMP I RETENTION POND 

MAINTENANCE PROGRAM 

1. A Maintenance Program is required to ensure the Stormwater Management (SWM) I Best 
Management Practice (BMP) Pond Facility functions as designed and to provide for reasonable 
aesthetic conditions. Proper maintenance is encouraged to prevent the introduction of debris, 
sediment and non-point source pollution into pretreatment areas, the SWM/BMP facility, and its 
spillways and down stream waterways. Following installation and establishment of vegetation in 
disturbed site areas, inspections for sediment buildups will be performed at least quarterly. It is 
anticipated that under normal conditions, sediment removal will be required once every 5 to 10 
years. If any other construction or related land-disturbing activities are preformed upslope of the 
SWMIBMP facility, adequate protection measures should be implemented with inspections 
preformed at least once weekly. 

l 

2. The Owner or its designated representative will inspect the SWMIBMP facility after each 
significant rainfall event or the following workday if a weekend or holiday occurs. A significant 
rainfall for this structure is defined as one inch (1 ") or more of gauged rainfall within a 24-hour 
period. Once per year (more or less) a representative of the County may jointly inspect the 
facility and its appurtenances. Appropriate action, preformed at the cost of the Owner, will be 
taken to ensure the SWMIBMP facility remains in optimum operating condition. Keys to locked 
access points or structures, should they exist, shall be made available to the County upon request. 

3. This SWMIBMP facility services a watershed area or 15.53 acres. During a 25-year storm event 
the maximum water level should rise to about 1" above the top ofthe anti-vortex device, which 
is 1.93 feet below the top of the dam, an emergency spillway is located at the left side of the 
dam. (Facing downstream.) 

4. Inspection and maintenance of the facility will consist of the following additional measures: 

A) Inspect for sediment buildup by visual observation and a physical determination of 
sediment depth within pond storage area. If the depth of sediment reaches the depth of 
3.5' above the bottom of the pond (or a cleanout elevation 62.25') removal is required 
using a rubber-tyred backhoe. At the same time, or at least once per year, clean 
pretreatment devices, the riser bottom, and outlet pipes of accumulated sediments. 
Dispose ofsediments removed from the facility at an acceptable disposal area. 

B) Perform maintenance mowing of pond grasses at least twice each year. Grasses such as 
tall fescue should be mowed in early summer and in late fall to prevent seeds of annual 
weeds from maturing. Trees and shrubs should not be permitted to grow on any part of 
the graded embankments. 
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Perform soil sampling on stabilized pond soil areas at least once every 4 years. Soil 
sampling and testing should be performed by a qualified independent soil-testing 
laboratory. Apply additional line and fertilizer in accordance with test recommendations. 

D) In stabilized pond areas, ifvegetation covers less that 40% of soil surfaces, lime, fertilize, 
and seed in accordance with recommendations for new seedings. If vegetation covers 
more than 40% but less than 70% of soil surface, lime fertilize and over seed in 
accordance with current seeding recommendations. 

E) Perform quarterly inspections of the riser sections and crest spillway for the observance 
of collected trash and debris. Immediately remove any trash or debris along with any 
trash and litter downstream to maintain the integrity of the facility and provide an 
attractive appearance. 
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• 
COUNTY OF JAMES CITY, VIRGINIA 

DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

THIS DECLARATION, made this U day of P r:> d, , 20 o l> 

between EA/th 84-,ph$ f cllt1ll'cl/ ,and 
all successors in interest, ("COVENANTOR(S),") owner(s) of the following property: 

Parcel Identification Number:__._i_3 ..... t ..... o .... l=-o~t>....;a'"""f~D _______________ _ 
Legal Description: f';r,f' t:L Z. fl'" Ko,t''t J/ Gck' C t>/l' P, 
Project or Subdivision Name: F.£/fl:t {It!/ f/ 5 f ct/,,,/dr//· "e UH hell-~ 1<.J; .....-:::' 
Document No. 

·~--------------------------~ 
OR Deed Book " I" z. 2.. , Page No. D 6 3 t 
and the County of James City, Virginia ("COUNTY.") 

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

2. 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 fo the SYSTEM for the purpose of inspecting, monitoring, operating, installing, 
constructing, reconstructing, maintaining or repairing the SYSTEM. 

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

.J,_yWj;v,t_,7J"'vtn,/..# () {f 00 2 9 I J .!:>­

~ t/¥ die . (p·, ~ 00 0 
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• 
work, and the COUNTY may assess the COVENANTOR(S) and/or all property served by the 
SYSTEM for the cost of the work and any applicable penalties. 

6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any 
and all claims for damages to persons or 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 tlie County Land Records. 

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

ATTEST: 

ATTEST: 
Print Name/Title M·'d.J rt !?:.,.dt,, ·-r;~ 
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e • COMMONWEAL TH OF VIRGINIA 

eff'YtCOUNTY OF ~~ u.z; 
I hereby certify that on this ()... '6 day of ~' 20 G c, , before the subscribed, a 

Notary Public for the Commonwealth of Virginia, personally appeared :0 c:-<- , ,, , '-e.-( X ~z-e.,<' 
/vt ;J..~ l {0·v.ar and did acknowledge the aforegoing instrument to be their Act. 

MINW1JNESS WHEREOF, I have hereunto set my hand and official seal this ~ b 

-4"'-+"~'--"--'----"-· ---· 20 (j (. . . 

day of 

Notary Public 

My Commission expires: .±.J.. $ ?", ~ 0 I 6 

Approved as to form: 

County Attorney 

This Declaration of Covenants prepared by: 

J.~ ~#f 'M'~ 
.. I Jfft't & ~ h tn Mr-~ A/I) /u 

(Print Name) r . 

f77t.t -:,./-5e, 
(Title) 

S-5't.J/ ~~M.:i /.).If'' 
(Address) 

8@/~s/////G .t.-30 I I 
(City) (State) · (Zip) 

1£7- ';)"'?, '- - 2.. 2 9 j-
(Phone Number) 

drainage I .pre 
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TRANSMITTAL SHEET 

ENGINEERING & RESOURCE PROTECTION 7 STORMWATER 

County Plan No. ___.S_-~,__ ... ....;.\C_~..;...-......;:o=--~"-------------­

Assigned BMP No.: """"W_C-_o_S_~-'--------------­

BMP Type: l)"1, foH~ 

Information Enclosed: 

Record Drawings (Asbuilts) 

Construction Certification 

Computations 

Other : M'-1 t.A.O..!) 

Name: N,c...~A..e"- MA..~12e...S\A., 

Date: l / lo I zo, > 

Signature: b.~ \?. b bi 



lames City County Environmental Division 
Stormwater Management/BMP Record Drawing & 
Construction Certification Review 
Tracking Form ._,., 

Project Name: f,.., .,-u, JSP?ns,. C,, JyC-O~ 
County Plan No.: .,S;.i.fc..:-:...l:..::0=-4'-'--o=--.....:3:L-_,----------------------­
Stormwater Management Facility : -~=.:;..;.,.,........_i:Po=-..:.~;::..v.::• -----------------
BMP Phase #: D I D II Ei'm 
if°.)nformation Package Received. Date/By : _.,,z~/_..z,_~..:....i../...!.1 ..="1.::..__,,._;::_,_ ___________ _ 
if Completeness Check: 

lill'.'.'."Record Drawing Date/By: -'z....+--' H-""----"--'"---~~-------7 Construction Certification Date/By: -,7 1 t.. ........ . -&. · 11..X>N 

~D/CC Standard Forms (Required or all SMRs a er Feb 1•1 20010nly) 
ll"".,.Jnsp/Maint Agreement # / Date: CbcP " - lf., oL, 
rf' BMP Maintenarice Plan Location: ,:.µ t "t \>rn 'v •"'"-2 'f°C\ C::..-
o Other: _ _,_N;;.;J-"-A..___ _______________________ _ 

ul'standarjl E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review 
l!f'Yes o No Location: ~ • 11:- r • "IN - c. ... "' "' rro\/ . o'>~ ·¥-1 F.., .., .,.e, 

./ Assign County BMP ID Code#: Code: "";J_c,..-'o--'S=-'-t.._ ____________ _ 
!Jll"'Preliminary Input/Log into Division's "As-Built Tracking Log" 
~Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
Ill'" Preliminary Log into Access Database {BMP ID #, Plan No., GPIN, Project Name, etc.) 
~_,Active Project File Review (correspondence, H&H, design computations, etc.). 
rs/ Initial As-Built File setup (File label, folder, copy plan/details/design information, etc.). 
~Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review). 
fi.l' Pre-Inspection Drawing Review of Approved Plan ( uick look rior to Field Inspection) . 
./ Final Inspection (FI) Performed Date: --.:.:•1-1-P-+--"l i=--~-----------
~ Record Drawing (RD) Review Date : 
v Construction Certification (CC) Review Date: 
o Actions : 

o No comments. t. I 
r/ Comments. Letter Forwarded. Date: '1. 1'1 { , z.. k-t> ~l'.' 1.ATt.>? 
lll""" Record Drawing (RD) 
~ Construction Certification (CC) 
~Construction-Related (CR) 
a/Site Issues (SI) 
o Other : @ 

~Second Submission : ~o 1oh /ilc 0 1..-&t If,•<- J;J/CJ 
ef'_,..Reinspection (if necessary): _.14:::!.+t').;~--------=::.._------------­
rg//Acceptable for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release. 
rt' , Complete "Surety Request Form" . 
. ;;(Check/Clean active file of any remaining material and finish "As-Built" file. 
~Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
r;( Copy Final Inspection Report into County BMP Inspection Program file. 
ef'" Obtain Digital Photographs of BMP and save into County BMP Inventory. _ / 
r!I" Request mylar/reproducible from As-Built plan preparer. - ~ ._,.....,,_ ·~ 1~15 
o/.'."complete "As-built Tracking Log". 
d Last check of BMP Access Database (County BMP Inventory). 
o Add BMP to JCC Hydrology & Hydraulic database (optional). N. h 
o Add BMP to Municipal BMP list (if a County-or ned facility) N' /tl 
o Add BMP to PRIDE BMP ratings database. 'N /.ii 

final Sign-Off 

l"'PO<toc 61?2~ 
Chief Eng1neer:~1111-l!!!l:l~q,c~-~==--===-------

Date: 

Date: 

*** See separate checklist, if needed. 

I lo I~ 



James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (if known): f,...lc.oSL., 

Name ofFacility: tA '™ 'RI\ IT! y e Q f,..L,,, re>-\ 

Location: Ai;J '"Sf'KA:,µT "J"t) \2.o.CuAM~ 'l> t · 
Name of Owner: :::S-Al"IC-\ Mc ll.e..., NoLD.J 

BMP No.: ~-~o_f_~- Date: q /b / 11... 

Name oflnspector: H · ):vn-"t>eSI,,(.- 1 

Type of Facility: ))C'; foND 

Weather Conditions: $0~.....i'-; ~Ob Type: ~al Inspection 0 County BMP Inspection Program 0 Owner Inspection 

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

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

Embankments and Side Slopes: 

Grass Height v 
Vegetation Condition ./ 
Tree Growth v 
Erosion / 
Trash & Debris ,/ 
Seepage v-: 
Fencing or Benches / 
Interior Landscaping/Planted Areas: ~one 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions / 
Trash & Debris /_ 
Floating Material ../ 
Erosion -/_ 
Sediment / 
Dead Plant J> 
Aesthetics / 
Other 

Notes: 

Page I of3 



Facility Item O.K. Routine Urgent Comments 

Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) ~me, Dry (Detention Basin) 

Shoreline Erosion 

Algae I 
Trash & Debris 

,, I f\, 
Sediment "\ I ! ~ 

Aesthetics I 

Other 

Inflows (Describe Types/Locations): 

Condition of Structure / 
Erosion \/ 
Trash and Debris if 
Sediment / 
Outlet Protection / 
Other 

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): 

Condition of Structure / 
Corrosion / 
Trash and Debris ,/ 
Sediment // 
Vegetation v 
Other 

Principal Outlet Structure - Barrel, Conduit, etc. : 

Condition of Structure / 
Settlement / 
Trash & Debris /, 
Erosion/Sediment /_ 
Outlet Protection / 
Other 

Emergency Spillway (Overflow): 

Vegetation / 
Lining J 
Erosion ./, 
Trash & Debris v 
Other 

Notes: 

Page 2 of3 



Facility Item O.K. Routine Urgent Comments 

Nuisance Type Conditions: 

Mosquito Breeding ./ 
Animal Burrows ./ 
Graffiti / 
Other 

Surrounding Perimeter Conditions: 

Land Uses ·./ 
Vegetation ./ 
Trash & Debris ../ 
Aesthetics / 
Access /Maintenance / Roads or Paths 

Other 

Remarks: 

- ~l':)\'1C.,-

Overall Environmental Division Internal Rating: -~ IS 

Signature: l'---t ~ ? ' Jl 1 :._: Date: q/t /\;>_ 
Title: Sr::- i:;:t-lV!( (.J.""1c..-i 1 i"-"---r:.i '5;,.lecrn c 

SWMProg\BMP\ColnspProg\lnspForrns\DetRet.wpd 
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8 \/DOT ES-2 8 \/DOT MH-1 
24• FES NO RIM OR JNV. 
INV. = 81.3' SHOT MH IS BURIED 

Cf}) \/DOT Dl-3A CB> \/DOT Dl-3A 
RIM = 87.97' RIM = 88.20' 
INV. = 82.97' INV. = 83.55' 

~ 
\/DOT Dl-3A 8 

VDOT bl-3A 
RIM = 89.65' RIM = 90.33 
INV. = 85.50' INV. = 86.16' 

CED 
\/DOT Dl-3A 8 

VDOT Dl-3A 
RIM = 91.17' RIM = 93.88' 
INV. = 87.01' INV. = 89.87' 

8 
\/DOT Ol-3A 8 VDOT MH-1 
RIM = 90.72' NO RIM OR INV. 
INV. = 86. 70' SHOT MH IS BURIED 

~ 
\/DOT Dl-1 0 

\/DOT ES-2 
RIM = 97.00' 15• FES 
INV. = 93.01' INV. = 85.80' 

NOTES: 
1.THIS SURVEY WAS DONE WITHOUT THE BENEFIT OF A TITLE REPORT. 
2.REFERENCES: PB.65,PG. 76 
3.ADDRESS: 4107 ROCHAMBEAU DRIVE 

HIS LAND SURVEYING, If'.C. 
P.O. BOX 100 

liJ 
a • 
,..._ " ,,., O> 
0, a) 
r- 0 
co "' :z: 

PROVI:re.x::E FCRX: VIRGINIA 23140 
(804) 966-7017 

N 

T.M. 13-4,1-9 
FAITH BAPTIST CHURCH 

DOC.#990008273 

CLASS I 

N84i6'58"W 
242.25' 

r52l GRlllDER 
Ir" PUMP 

T.M. 13-4,1-98 
COMMONWEAL TH OF VIRGINIA 

GROUP, LLC 
DOC.#()50016429 

\ 
\\ <USS IK PRINCIPLE 

SPILLWAY BARRELL 
FES INV- 57.28' 

0 
PROPANE 

T.M. 13-4,1-40 
FAITH BAPTIST CHURCH 

DB.822,PG.63+ 

NUM 
C1 

C2 

AS-BUil T SURVEY 
ON PROPERTY STANDING IN THE NAME 

OF 

DELTA 
7"52'1 O" 
9"36'26" 

FAITH BAPTIST CHURCH OF 
WILLIAMSBURG 

LOCATED IN STONEHOUSE DISTRICT 
JAMES CITY COUNTY, VIRGINIA 

SCALE: 1"=100' DA TE: 10 /21 /2011 
J.N. 110.8 

REVISED: 10 /04 /2012 
SHEET 1 OF 3 

OCT 0 9 2012 

ARC RADIUS BEARING DISTANCE 
387.98' 2824. 79' N65.45'21 "W 387.68' 
118.04' 703.96' N40·01'11"E 117.90' 



VDOT MH-1 
VDOT ES-2 f()-2\ NO RIM OR INV. 8 24" FES , ~ SHOT MH IS BURIED INV. = 81.3 

VDOT Dl-3A ~ VDOT Dl-3A, ~ RIM = 68.20' 
~ RIM = 87.97, 'CV INV = 83.55' 

INV. = 82.97 ' 

VDOT Dl-3A rr:=?\ VDOT Dl-3A , ~ RIM = 90.33 
~ RIM = 89.65, ~ INV = 86.16' 

INV. = 85.50 ' 

VDOT Dl-3A ~ VDOT Dl-3A, ~ RIM = 93.BB' 
~ RIM = 91.17, '!CV INV = 89.87' 

INV. = 87.01 ' 

VDOT MH-1 ~ VDOT Dl-3A , r[)-0 NO RIM OR INV. 
~ RIM = 90.72, \ICY SHOT MH IS BURIED INV. = 86.70 

VDOT Dl-l 8 VDOT ES-2 8 • 15" FES D-11 RIM = 97.00 INV. = 85.80' 
INV. = 93.01' 

N 

HIS LAND SU1:VEYD\G, INC. 
P.O. BOX 100 
PROVIDENCE F"ORGE VIRGINIA 23140 

<E04) 966-7017 CY 

---e. 
WELL 

24" HDPE TYPE S 

TM 13-4,1-9B 
COMMONWEAL TH OF VIRGINIA 

GROUP, LLC 
DOC.#050016429 

TEL 
~ 

AS-BUil T SURVEY 
ON PROPERTY STANDING IN THE NAME 

OF 
FAITH BAPTIST CHURCH OF 

WILLIAMSBURG 
LOCATED IN STONEHOUSE DISTRICT 

JAMES CITY COUNTY. VIRGINIA 
SCALE: 1 "=50' DATE: 10/21/2011 

·~- LITEPOLE 
TYP. 

J.N. 110.8 
REVISED: 10/04/2012 

SHEET 2 OF 3 

OCT 0 9 2012 

~-1 ~ 30'X30' 
/_ DI?,~ SIGN I 

I~ . ~EMENT (.(:;/ 
~ 

T.M. 13-4,1-40 
FAITH BAPTIST CHURCH 

DB. 822, PG. 634 



T.M. 13-4,1-9 
FAITH BAPTIST CHURCH 

OOC.#990008273 

CLASS I RIP RAP 

N 

HIS LAND ~VEYI~, INC. 
P.O. BOX 100 
PROVIDENCE FORGE VIRGINIA 23140 
(804) 966-7017 

C> 

CLASS I RIP RAP 

T.M. 13-4,1-98 
COMMONWEAL TH OF VIRGINIA GROUP, LLC 

DOC.#050016429 

AS-BUILT SURVEY 
ON PROPERTY STANDING IN THE NAME 

OF 
FAITH BAPTIST CHURCH OF 

WILLIAMSBURG 
LOCATED IN STONEHOUSE DISTRICT 

JAMES CITY COUNTY, VIRGINIA 
SCALE: 1"=20' DATE: 10/21/2011 

CLASS Ill PRINCIPLE 
SPILLWAY BARRELL 
FES INV= 57.28' 

J.N. 110.8 
REVISED: 10/04/2012 

SHEET 3 OF 3 

OCT 0 9 2012 

1 oo· ANTI-VORTEX 
CAP TOP= 70. 09' 



R 

)"r; BM.L 

i IN Pl.#15. 

CIFICATION 
FER£1fCE 

605 
245 
20~ 

I L-!I 

~TERIM.S FROM 
) METAL CACES 
LL COtffORMTO 
3ROOE SPECS. 

1·1201.0ll 

L-6 

£3"MUl..Oi 

'LACE FERTUZER HERE; 
>PRE>D EVENLY AAOUNl 
SURFACE OF ROOT BM.L 

s_ 

ONE GM.LON CONT AMR. 

>H CONTAINER. 

lR 2 THROUGH FIVE 

ES MUL Tl-STEMMED H<lll 

S MUL Tl-STEMMED 

: APPLIC.A.TION. 
IND l'l.>HT PIT 

L 

·attached below existing above 
grade disabled parking signs, 
provided \hat the bol!om edge 
of the all ached s.ign is no lower 
than four feet above the park­
ing surf ace. ' 

Maintenance Plan (Dry Swale BMPI 

A maintenance program is required to ensure the Stormwater Management I Best Management Practice (BMP) 
dry swale facility functions as designed and to provide for reasonable aesthetic conditions. Proper maintenance 
is encouraged t'b prevent the introduction of debris and sediment into pretreatment areas, the BMP filtration area 
and downstream waterways. Following installation and establishment of vegetation in disturbed site areas, 
inspections for sediment buildups will be performed at least quarterly. It is anticipated that under normal 
conditions~ Sediment removal will be required once per year. If other construction or related land-disturbing 
activities are.performed upslope of the BMP, adequate protection measures should be implemented with 
inspections performed at least once weekly. 

The Owner or its designated representative will inspect the SWM/BMP structure after each significant rainfall 
event or the following working day if a weekend or holiday occurs. A significant rainfall for this structure is 
defined as one (1) inch or more of gauged rainfall within a 24hour period. Once per year (more or less) a 
representative of the County may jointly inspect the structure. Appropriate action, performed at the cost of the 
owner will be taken to ensure ·appropriate maintenance. Keys to locked access points or structures shall be 
made available to the County upon request. 

BMP Description: The dry swale facility serve the Faith Baptist Church Recreation Building and parking area. 
The dry swale drainage ai·ea is approximately 1.8 acres. The facility Is a 10point County Type E-2 BMP. The 
stormwater dry swale system provides for groundwater recharge and water quality volume in one location. The 
facility will intercept, store and filter runoff resulting from rainfall events. The system is designed to permit . 
overflows to be conveyed though a piped storm drain system to a stable outfall upstream from an existing dry 
detention stormwat~r management basin. The structure includes a pre-treatment sedimentation forebay area, a 
30-inch deep by 24\.inch wide sand filled trench filter with a 4-inch diameter perforated high density polyethylene . 
under drain outlet p~pe wr.:.1pped in VDOT No. 57 stone aggregate. Stormwater is stored In void spaces within the 
filtering zones until it eventually seeps into under drain piping beneath the sand filter trench, and is ultimately 
discharged to the downstream dry detention basin for further treatment and release. 

lnspect{pn and maintenanQ§..Qf the facility will consist of the following additional measures: 

1. Sediment shall be removed from the pre-treatment forebay area when the depth of the sediment 
accumulation is 12-inches or more. Vegetation in the forebay area should be limited to a 
maximum height of 18-inches. The forebay outlet shall be cleaned and/or repaired when 
drawdown times exceed $-hours. Trash and debris should be removed as necessary. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Sediment shall be removed from the filter bed when the accumulation of sediment exceeds one 
inch of depth, and when water ponds on the surface of the filter bed for more than 48-hou..S 
following a rainfall event. The top layer of the sand filter should be removed and replaced with 
clean material. The contaminated layer of sand should be disposed of in an acceptable manner, 
or taken to a landfill as may be required. 

Grass cover over the dray swale area should be mowed a minimum of three (3) times per '. 
growing season to maintain a grass height of 12-inches or less. 

Immediately remove trash, debris or sediment that prevents the movement .of water and to 
maintain the integrity of the structure and provide for an attractive appearance. Property 
maintenance measures including the removal of trash, litter and sediment from surrounding 
grass, parking and stabilized contributing areas should be performed weekly to prevent migrati 

···into.the BMP. During winter, keep snow removal materials such as sand, salt or cinders away . 
from the filtration area to the greatest extent possible. Trash and litter collection is encouraged; 
daily around the BMP. Dispose of sediments removed from the facility at an acceptable dispo 
area. 

Many factors will affect the operation of a dry swale filtration system. Routine inspections and 
maintenance should be performed by the same assigned individual in order to establish a 
baseline knowledge of how the system functions under different site and weather conditions .. 

Routinely inspect vegetated filtering strips adjacent to the facility. A healthy stand of grass 
should be maintained at all times. Mow the filter strips with lawnmowers at high setting to 
achieve a cut stand of grass 4 inches or higher. Grass clippings should be bagged as mowing 
progresses so cuttings will not plug the sand filter. 

Record Keeping. The owner or designated representative shall keep reasonable, accurate 
written records of inspections performed for the structure. Records shall document routine 
maintenance and/or repairs performed. Copies shall be provided to the County upon request. 

The facility shall not accept additional drainage or be modified in any way without prior consent 
or approval by the Environmental Division of James City County · 



Wilson Engineers, LLC 

Memo 
FEB 2 7 2012 

To: William Cain, P.E. 

From: Jonathan BlairWilson, P.E. 

CC: file 1718 

Date: 2/23/2012 

Re: Faith Baptist Church Record Drawing and Certification Statement 

Attached is the review submission of the Engineer's Certification Statement and the Record Drawing for 
the Faith Baptist Church project. Please note that the Record Drawing was prepared by HIS Land 
Surveying, and as such my Engineer's Certification is limited to only my visual observations of the 
project, and not the information contained on the Record Drawing. Faith Baptist Church commissioned 
my former firm Mitchell-Wilson Associates, P.C. to provide construction staking services for the BMP 
improvements and storm drainage system; but did not commission us . to provide construction 
inspection or project observations during the facility installations. My Engineer's certification is limited to 
visual observations of the completed project and does not include certification on any required 
inspection, monitoring or certification of construction required during the progress of the work. 

Please contact me at (804) 843-9744 if you have any questions. Thank you. 



~-~M'Wt­
~(l S. 



-, 

FAITH BAPTIST CHURCH 
Parking Area Expansion 

SITE PLAN 

Final 
Drainage and Stormwater Calculations 

October 17, 2008 

Prepared By: 
Mitchell-Wilson Associates, P.C. 

Civil Engineers & Land Surveyors 
3560 King William Avenue 

P.O. Box 1269 
West Point, Virginia 23181-1269 

(804) 843-9744 



Faith Baptist Church 
Summary of Stormwater Analysis Revisions of October 2008 

Original Approved Design ("Landmark" plan SP-124-97) 

I Existing Peak Discharge (10 year) 

Post -Develo ment 
Master Plan Total Impervious Area = 
Developed Peak Discharge (10 year) 
Routed Peak Discharge (10 year) 

= 26.19 cfs 

5.20 acres including existing off-site area 
= 54.82 cfs 
= 21.08 cfs 

Elevation-Storage (from Landmark BMP design) 
Elevation Cumulative Storage 
(ft) (cf) 
58.80 0 
59.0 11 
60.0 844 
62.0 6990 
64.0 22642 
66.0 49333 
68.0 76880 
70.0 104596 

Routed Peak Water Surface Elevation = 67.66' (10-year storm) "LandMark" 



Current Plan of Development (Mitchell-Wilson Associates, P.C.) SP-104-07 

Post -Develo merit 
Total Impervious Area = 
Developed Peak Discharge (10 year) 
Routed Peak Discharge (10 year) 

3.34 acres including existing off-site area 
= 32.03 cfs 
= 19.53 cfs 

Elevation-Storage (with new interior volume excavation@3:1 side slopes) 
Elevation Cumulative Storage 
(f0 (cf) 
60.42 0 
67.97 34428 
70.0 52205 
70.73 60027 

Routed Peak Water Surface Elevation = 68.93' (10-year storm) 
Emergency Spillway Crest = 69.21' 
Top of Dam (at Low Point- existing) = 70.73' 
Top of Dam (with topsoil addition) = 71.0' 
Routed Peak Discharge (100 year) = 53.67 cfs 
Maximum 100-Year Storm Water Surface Elevation = 69.94' 
Freeboard to Top of Dam(with topsoil addition) = 1.06' 

,-->J>_.Q~ Fol-- 4$\..11&'\l>\'i\!.looj ~/ 
~ ~' 1'1f" ,., n~· ~ 1~,~ tAAtve-"•e>J<a ~ lo· 

~ ~ 4'~ ~- -11:> ~ ~T8" 
BMP WC-054 originally was designed to serve the future full development of Faith 
Ba tist Church properties with an allowable on-site total impervious area of 4.93 acres 

----f 5. cres combined total watershed impervious areas consisting of on-site impervious 
area plus existing off-site impervious area). The BMP was designed and approved as 
meeting James City County design standards for water quantity and quality control. As 
currently constructed, BMP WC-054 is adequate to serve the level of site development 
currently existing, currently under construction, the new proposed Phase 1 and Phase 2 
future improvements. The total impervious area of the Faith Baptist Church properties at 
the completion of the Phase 2 work will only be 2.539 acres, or 51 % of the BMP WC-
054 original master plan design imperviousness. 



4. Stormwater & Drainage Calculations 
A. Permanent Facilities 
B. Temporary Sediment Basin 
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Appendix 98-3 LD-347 Hydraulic Grade Line Computations 
LD-347 Rev. 7/00 
HYDRAULIC GRADE LINE (} ;<) - f'" I re-- 5 l Swrv/ ( p.e-1VA-ns-) 

PROJECT: fitzzt{ 6#"175 ;-- C/(,/4./( 
SHEET: / of _Z-__ 

Outlet 
JUNCTION LOSS 

Inlet 
Water Water 

INLET Surface Sto 1.3 0.5 Final Surface Rim 
NUMBER Elev. Do Oo Lo % Ht Vo Ho Qi V; OM V,2 Hi Angle HA Ht Ht Ht H Elev. Elev. 

_1 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 2g (13) (14) (15) (16) (17) (18) (19) (20) (21) 

o,i.. it?.bD '~ 6·'2..~ .20 o.~5 "· ~f\ lf-.co> o.o'\ //,i5 ,.31 7/.f.,' (),I. 3 o.i.z.. 9'1) 6 ''-l «1 0.15 - t>;.,'b 0 ·"+1 S!>. '1i S<,.oo 
! 

~.1i tJ.o'-1 31,,0 
•, 

17 ... ~ cp·;,tf 1 1°0 //, 2.-$ 3 \ /. \ S' o. 3t.., (;.3/ 0.1~ 7.17 i./.'{o J<f. l~ o.~o '.10 13 0.1) D .t.( I t163 {).I~ 0,$1:> ig'·"' 7 f6?,e;O 

3.12.. 1 ·0 :3 //.'J/ 

!) ... t{ e;~1 )'P,; 7.11 ~~ o.~~ o.z.1 '1·'f O 0 ,O'O 7.01 tf. IP z&.i.e (}.?-5 O,oi lf~ 0 I\ I 6.ie o:~t... 0.t'b 6.;o, ~tf.'3(,,, Bl So 

17, " 0'{. 3C. I Pl 7.o/ 1.1-1.. D.Lf) /,oo 't· {)() 0.0f., (,.17- 1.'I~ 3o.sv 6.'31.Q 0 I\ '3> ~5 o. I(, o.35 6.lf~ b.Z'S /.2) ~).~1 s".oo 
D-(p ~S·~°t IS ~dt 33 b.~~ O.'J..°i t.f .'i~ O .io 5.'b\ 'fi'{ ?-1.5{ 03s Oll'Z. 'jt; i>.iS (J.31 D,lf'b 0.'l~ o.~3 ~ G-.i'Z.. ~D.tio 

~ 

0-..., q, I, .\1.. \5 }:H .j'a 01~\ 0,~1 ¥.,;if 0 .01 j,"lt .:r.i.l J1,1,S o, I l, ~.o~ - - o.tS o.w " I 
0,10 o.~1 fJJ1.'4'L q1.oo 1 tr 

o---i f?J"/. ~1, 1S j.~~ /OC(; 01';1 O,l{Q J.~I 

2 2 ~2 

H, =0.35 V; H
0 

=0.25 Y: HA =K-1
-· 

2g 2g 2g 

See LD-72 D)67 

(),1)~ - - - - - - - f)J)~ o.os 0.07 6.~3 ~o .ot 4~.s-0 ~ 

-:k H & L f /X\..\.- ~ -g e:-L-ovJ / ~ t..f,-'1 11o1 VGYl-1 i '5if I !-I t.A:rr /ii. t;. ::. 4 "7 

FINAL H = Ht + H1 

Ht= Ho+ H1+ HA 

1 oft 

90° K = 0.70 

80° K = 0.66 

70° K = 0.61 

60° K = 0.55 

50° K = 0.47 

40° K = 0.38 

30° K = 0.28 

25° K = 0.22 

20° K = 0.16 

15° K=0.10 

VDOT Drainage Manual 
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Appendix 98-3 LD-347 Hydraulic Grade Line Computations 
LD-347 Rev. 7/00 
HYDRAULIC GRADE LINE (Jf-1 ... 71-rc:: "i115fi:ff'1 /f'lltVA'l?:r) PR~~~~~: ,&F;;rl(- MPn<;rC//'(,,lilq (1 · Z. of -z_ 

Outlet 
Water 

INLET Surface Sta 
NUMBER Elev. Do Oo Lo % Ht 

(1) (2) (3) (4) (5) (6) (7) 

0,, ~ 0'3-~1 t> )."lt ~a 4. "j~ o.r~ 

0'/0 fbt, .vjo 1'5 //>'{ /l,I o.oy 0,D (, 

(/-"I/ 'P·1~ 15 /.')1 ~1 o.o ~ LJ. oi. 

V,2 v 2 2 

H. =0.35-i H =0.25-0 H =KV: 
I 2g 0 2g A 2g 

See LD-72 0)67 

JUNCTION LOSS 

Vo Ho Qi vi aivi V,2 H Angle Ha 
_l 

(8) {9} (10) (11) (12) 2g (13) (14) (15) 

).oJ b .()~ /,')J( /, O/ /.i) o,oi ~.o I - -
/.oJ 0.f) f /./)..C, /.of, /,3) o~o'l.... b.ot ']o o,o I 

/. o{ o,o I - - - - - - -

* H&L- Y-/A'vLS t>~lotJ /NU"/ /11Vb1t'I I f· I 

FINAL H = Ht + Hi 

Ht= Ho+ H1+ Ha 

1 oft 

90° K = 0.70 

80° K = 0.66 

70° K = 0.61 

60° K = 0.55 

H1 

(16) 

l.o ~ 
b,o? 

0 .t>l 

1.3 0.5 
H1 Hi 

(17) (18) 

0.D~ o.o) 

- o.oi 

~.~ \ 6 ,1) ( 

50° K = 0.47 

40° K = 0.38 

30° K = 0.28 

25° K = 0.22 

Final 
H 

(19) 

6.ri.'Z... 

o.o~ 

-i),07 

Inlet 
Water 

Surface Rim 
Elev. Elev. 

(20) (21) 

~~.~o* 7p.oo t 

q)..1&"" .,,.ro 1 

~3.'-11~ <Cj7.oo I 

l 1 
20° K = 0.16 

15° K = 0.10 

VDOT Drainage Manual 
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LD-204 
Rev. 6-85 

INLET 

~ a: w w ::r: fXl a. 
:.::? I-

~ ::::> (!} 
z z w 

..J 

(1) (2) (3) 

p,PJ 3A '2S 

/},7 JA 2.s 

~(., 34 ?.~ 

O·S '};Ir ~.S' 

().-t{ )Pr 'l.S 

D-1 3A- ?-·S 

D-3 )~ ?..5 

z 
0 

~ 
~ 

(4) 

Appendix 98-1 LD-204 Stormwater Inlet Computations 

RTE NA PROJ m11?( J>mJ/?s/ Orv-£V( 
_ ~' -5rn_ , -- . -5 

6 Ci) ~ 
$ u. g g 
U5 ~ ~ a: 

(3 ff w a: g 

~ 
::r: < (..) (3 ::::::: a: E a: w z (..) 

~ 
:::J 

~ w en ?; I= - a: 
0 cs 

~ 
::::> 
(!} 

..c .,: c 0 0 

(5) (6) (7) (8) (9) (10) (11) (12) 

0.11?.. 0;1/ o.(~ ii." 1.1..0 

,,$ g,57 

0.1,~0 o.~' O.'I..~ 'f,v l·l'l 
~.~ l· '9 i. 

g;o'fl d.1~ D.DS t.f ,o 6/1-0 

~.~ A.';i 

0.110 D.'b( 0.1~ Lf.• ().s~ 

t,.S Of11 
o:\11 014'1 6il~ ~.!) D·~ 

~. s 6,~\ 
M~ •i1~ o.~1 Lf,O 1.1.~ 

~.s t,t,(, 

o.\)~~ 0:1~ o.o) q.o o,-io ,.s 6 ,?Jt-

ti'- Cw (l-~ ;.~ w)d ;,5 
~ -;. /lf,vJ d /,) 

~ ~ [ w w GO 

~ a.. a.. g g ~ ~ ~ 
<I. ~ 8: Cl) Cl) cJ a: 3: a: en a. $ w en Cl) 

I= 0 cJ iii a: ,_: 
:::> (..) 
(!} 

ci u) 

(13) (14) (15) (16) (17) (18) (19) (20) 

1 oft 

Cw-:: '2·s 

DATE 

B t :r: ~ 
..9 [ I- "' C!J .... 
+ c: ~ zO 

;t ~-~ 
w O> 
..J ci. 

% • 13 c Q. 

J w$ ct1 ls. II 

~f ~Cl> ;:c ct + a..~ (\J cfi :.::? -..... 
O.!J II II 

m ~ 
(..) 

(21) (22) '23) (24) 

SHEET 
g,.. :?3-07 ---OF 

Sag Inlets Only 

[ ~ 
~ [ ~ 

~ 
g g 

* 
GO c .... a: 
~ t ~ 

w 
[ f ~ 6 @) 

~ c 8: w ~ c (..) ~ w "O .c 
U5 $ a: u: w a: 

frl ~ (3 a: w a.. 
Cl) a.. ;; 

Cl) 6 0 i-: 
J 

(25) (26) (27) (28) (29) (30) (31) (32) (33) REMARKS 

().t'j o.w O.lo~ 

o.'·/O ~ !./'{ o.°lt 
6.\'b ~.fl o.'{1 
().'/J., ().'/.{ 0.5°1 
(}.bl, lA'{"' 6d 
D.I) '6 ~.'-1'1' b.l~ 

o.\'Z, o.tf'-( 6.?-'l 

O.ll, l(J.rJ'( OJY 

r/.l't. '(.J.'fi/ b.').1 

u.~ 1.y..f t1.S"1 

~·'3:> 
l o,V'f qS 

D.1>1. ~··N 0.1'{ 
a.oi o.+f 0.1\ 

VDOT Drainage Manual 



;?;P- Riff? ,7"{?)/./~ ~-rur /9P->~170J 

f?-1 
1/o ~ /~~/j'¢ 
t? ::. 2 t./ II 

~--. tJ,6)
1 ~ > ~ D •'1 /'f'1y?~v~ nJ Cd~P. 

;:1z.a f 11'~ !;; , IS - 'f ~o = ~ 11 Al/1AI. 

l/lutl'(f/1 /IPR.6# t.f>n&~ LA- = /D ' 
/I 

/ J.1 I 77 l't'C... ji.h !,) 11( = 3 C'o -:: (; 

w ~ a .;.. o.tf t,q. -;.. z .f o. 'f (!·~ J ~ ~ / 

f/ _56 ~ t 1 
';(' ' I /?p/(-0~ 

~t.f5~ I /Zt-/?-tc1119 

r-::: z ~ t, 



~ tvrrAU.. 0:,,4Vµat. r1??rtf'v,-Kf' 

<ho ~ {&bc;i/io =- (3.01)•5'.03 -- /5'·<11 cfj / 

a1-sn;Jl CrtA7/~tSL. D- \ +c 13M'P 

B =-4 I 

V;:, :; $. 44 r,:, j 

~ .. I) ,tJ zr1 fo/tc. 
L,/,t.//!7' £,(.) /1'lf ,Vo,u?( ~C/VI &~ 

C$~0 5rtrPtff" p,tr;re/U-1 tr 
( ?W Ii.~~ - 7""/'Z.t.-t<(.. .,,,r;. I) 

Strnt? ~II./$': "1-Z. 1 

cl;o ::;. j.IP1 n (µ'otV"t·AK-) 
d /Jtf>AO -:; (),'18 a (' V~.<. ~ µ, .. MJ·'TtJ-0) 

{::" ::: ;,o~ Iv/Jr- {Supe-t..e/~t1An;P) 

~ m/Jy'~ 'f. ~ thtfr 
f ~. ~ z.Cf ~ 

V/o ~ j,{6 .f;.> - 7,,e,"1t- ;11.-z) 
J /.;> ~ &• (,,, fl. ( .,VOlt-"1.«-) 

J 
6 

.......a ~ o, 77 ra ( < .Jf~"- c.-(4<.I~~ J 
1:' ~ / fJ 7 lb I~ i:: ( 5 "pu.c.J~.,/ 4-f'bp) 

1:' /Ylrrf" -:- ?- .. t l I h/j-;= 
~s. ~ _-z,.,01 lfP~v~ r ~t...-~ 



,tt::'oze-,g~ ~ 

(.J, 01) t f:'o 3 1'ffe~ ~ /),'Pf cfs 

I 
L/dt:' /A//n/ /4tUlf 11'1~'--I ~~l 
C J<o fT!1-P'- t:' /'~ e-- \ 
Pv 1...1....y VC' .. ~ ! 

l 
l 

?;,~ tJ.tJ'/'t,f lo//r 1 
""1 ;:... -0-.. 0 :J'> 
~ ~ f.'6t -f;5 

d.,,;- p.~3 1 

1' ~ /, ~""' lb,ifi' 
z~.,.,, • ~.1" i41~ 
ft -= /. c.(t-

f 1/'hS!b" : 19-D tr7,l/~ 



lf't!"r/l~ar.? //f./t.~ C//'~tJ5'L 70 6MP 

[/1"97JJ../5Z- L/.u'/..t/& 'C~vtf...~S : 

<f{o ~ (f C,-f) f/ .. 1z .:Z: =:: (j, ~ 'Z) X 5' 4 l 1~<.. ~ J'J·;;1c~e 
('7 P-16 "lo ~ 

~-:;:- tJ. '2. r;oc. (Zr/~ 

1-- O·tO 

l.{o ~ f~~ ff? 
d?? :;. c;J.(p 'b 

7:: :::- ad~ -- ~2-'(~~:;)(}1,e.'t)c;_)(P·Zsoc.) == /~./, /t/p." 
/11~ 

~f1 ~ ~ A ( (s - 'o) 0$'o -- ~ ,D<f? (/?,) /~'!> .. t.~.t.(I?/µ.) '2.'Z. c = /O,()~'L. 
~7. -;:;. j.o 



Chapter 7 - Ditches and Channels 

Appendix 78-4 RIPRAP DESIGN WORK SHEET 
FOR STANDARD VDOT RIPRAP SIZES ONLY 

CHANNEL DATA 

0= Lt:J, z.1 (cfs) P= 4;.~o (ft.) 

s0 = ~ :v~ 0 '9 (ft/ft) R= /), tJD (ft.) 

dn= (),6g (ft.) Vn= If. /, (, (fps) 

A= 1/.11 (ft.2) Side Slope= 3 :1 

DETERMINE RIPRAP SIZE 

<I> = 42° Side Slope = 3 : 1 e = / S '"f '3 ° 

K1 = [1 - (sin2 e I srn2 <I>)] 0·5 

K1 = [1 - (sin2 /f6. '(} 0 
/ sin2 42°)] 0·5 = l.0S 

For Specific Gravity = 2.65 and Stability Factor = 1.2 

D5o = 0.001 • Va 3 
/ (davg 0·5 • K1 

1·5) 
Dso = 0.001 • Lf.fk 3 

/ ( / .& i 0·5 
• ~.Cbf:f> 1·5) 

n= 0,/0 

D50 Computed = (J. f 5 t( ( ~t:C, f/!4tZ.-"f" I vf5"' ;::o(.,£(r' { ~ 5) 
Note: All VDOT standard riprap (Class Al through Type II) is assumed to have a cp of 
approximately 42° and a Specific Gravity of 2.65. Therefore, the Computed 0 50 should be 
adjusted by the Stability Correction Factor (CsF) (if any) to derive a Final D50• The VDOT 
standard class of riprap with the next higher D50 should be specified. 

Correction Factor For Stability Factor (SF) other than 1.2 (Default = 1.0) 

CsF=(SF/1.2)1
'
5=( !tz /1.2)1

·
5= /, 0 

Final D50 = CsF •Computed D50 = /t O • ,j .f{ = t'Ji1 ~ 
RIPRAP RECOMMENDATION: VDOT (Class) (Type) _;lfr _____ _ 
Thickness (T) = t:;3 " (2 • D50 MSD minimum) 

Source: VDOT 

1 of1 VDOT Drainage Manual 



lTR-20 HYDROLOGY WORKSHEET 
Date: 7-25-03 Revised: 8-21-07 
Condition DEVELOPED Project FAITH BAPTIST CHURCH 

Acres Sq. Miles 
Drainage Basin # 1 Total Area 12.81 0.020015625 

Soil Group Land Use Area {ac) 

I 
Product 

A OPEN SPACE 2.32 90.48 
c OPEN SPACE 3.49 258.26 
c WOODS 3.66 256.2 
c EXIST. IMPERV 0.88 98 86.24 
c CURRENTIMPERV 0.54 98 52.92 
c New Impervious 0.36 98 35.28 
c Future Impervious 0.77 98 75.46 
c Offsite Imp. -VCG 0.79 98 77.42 

I\' 
0 
0 

Totals ~ 12.81 932.26 

RCN= M 
\'--""' 

Time of Concentration 
Overland Flow 

T(overland) (hrs) Length (L) Roughness (n) Rainfall (P) Slope (S) 
0.22 100 0.24 3.6 0.02 

Shallow Concentrated 
T (concentrated) (hrs) Height (H) Length (L) 

0.08 39.5 800 
Total Tc {hrs) 0.30 

Total Imper. Area 3.34 %Impervious 26.07 

Notes: 
1. Current impervious area based on as-built survey by Mitchell-Wilson Associates, P.C. 
2. New impervious area due to new building, walks and parking area (to be constructed with this plan) 
3. Time of concentration route in existing condition remains unaltered in post-development condition. 
4. Future impervious area and planning toi full-site bui/dout. 



1718Rl 
1 

******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOB TR-20 FULL PRINT 
TITLE 001 
TITLE FAITH BAPTIST CHURCH POST-DEY CONDITION 1-YR STORM 

3 STRUCT 01 
9 ENDTBL 
6 RUNOFF 1 01 1 0.020015625 73.0 0.301 1 1 1 

ENDATA 
7 INCREM 6 0.1 
7 COMPUT 7 01 01 o.o 2.80 1.02 2 03 1 

ENDCMP 
ENDJOB 2 

O*******************************END OF 80-80 LIST******************************** 
1 

TR20 XEQ 08-29-07 14:55 
1 PASS 1 

REY PC 09/83(.2) 
PAGE 1 

FAITH BAPTIST CHURCH POST-DEY CONDITION 1-YR STORM 

EXECUTIVE CONTROL OPERATION INCREM 
ID 
+ 

EXECUTIVE CONTROL OPERATION COMPUT 
ID 
+ 
+ 

MAIN TIME INCREMENT = .10 HOURS 

FROM STRUCTURE 1 
TO STRUCTURE 1 

STARTING TIME = .00 
ALTERNATE NO.= 3 

RAIN DEPTH = 2.80 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 
STORM NO.= 1 MAIN TIME INCREMENT = .10 HOURS 

OPERATION RUNOFF STRUCTURE 1 
OUTPUT HYDROGRAPH= 1 
AREA= .02 SQ MI INPUT RUNOFF CURVE= 73. TIME OF CONCENTRATION= .30 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT= .0400 HOURS 

PEAK TIME(HRS) 
12.11 

PEAK DISCHARGE(CFS) 
9.52 

PEAK ELEYATION(FEET) 
(RUNOFF) 

JOB 

RECORD 

RECORD 

ANT. MOIST. COND= 2 

TIME(HRS) FIRST HYDROGRAPH POINT = .00 HOURS TIME INCREMENT = .10 HOURS DRAINAGE AREA = .02 
Page 1 



SQ.MI. 
11.00 DISCHG .00 
12.00 DISCHG 7.17 
13.00 DISCHG 1.37 
14.00 DIS CHG .76 
15.00 DISCHG .53 
16.00 DISCHG .46 
17.00 DISCHG .40 
18.00 DISCHG .35 
19.00 DISCHG .32 
20.00 DIS CHG .28 
21.00 DIS CHG .25 
22.00 DISCHG .25 
23.00 DISCHG .25 
24.00 DIS CHG .20 

RUNOFF VOLUME ABOVE BASEFLOW = 

EXECUTIVE CONTROL OPERATION ENDCMP 
ID 

EXECUTIVE CONTROL OPERATION ENDJOB 
ID 
1 

TR20 XEQ 08-29-07 14:55 
1 SUMMARY 

1718Rl 

.00 .00 .00 .oo .02 
9.51 7.65 4.98 3.49 2.61 
1.28 1.18 1.11 1.04 .98 

.74 .71 .68 .65 .62 

.53 .53 .53 .51 .49 

.46 .46 .46 .47 .47 

.40 .39 .40 .40 .40 

.33 .33 .32 .32 .32 

.32 .32 .32 .33 .33 

.26 .25 .25 .25 .25 

.25 .25 .25 .25 .25 

.25 .25 .25 .25 .25 

.25 .25 .25 .25 .25 

.16 .10 .OS .02 .01 

.74 WATERSHED INCHES, 9.52 CFS-HRS, 

REV PC 09/83(.2) 
PAGE 2 

FAITH BAPTIST CHURCH POST-DEV CONDITION 1-YR STORM 

.11 .48 1.23 
2.13 1.85 1.67 

.94 .88 .83 

.60 .57 .54 

.47 .46 .46 

.46 .43 .41 

.40 .40 .40 

.32 .32 .32 

.33 .33 .32 

.25 .25 .25 

.25 .25 .25 

.25 .25 .25 

.25 .25 .25 

.00 

.79 ACRE-FEET; BASEFLOW = 

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED 
(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH 
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.) 

3.42 
1. 51 

.79 

.53 

.46 

.40 

.38 

.32 

.31 

.25 

.25 

.25 

.23 

.00 CFS 

RECORD 

RECORD 

JOB 

SECTION/ STANDARD RAIN ANTEC MAIN PRECIPITATION PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE TABLE MOIST TIME ------------------------- RUNOFF 

--------------------------------------
ID OPERATION AREA # COND INCREM BEGIN AMOUNT DURATION AMOUNT ELEVATION TIME RATE 

RATE 
(SQ MI) (HR) (HR) (IN) (HR) (IN) (FT) (HR) · (CFS) 

(CSM) 

ALTERNATE 3 STORM 1 
+ 

STRUCTURE 1 RUNOFF .02 2 2 .10 .0 2.80 24.00 .74 --- 12.11 9.52 
Page 2 



475.5 
1 

TR20 XEQ 08-29-07 14:55 
1 SUMMARY 

REV PC 09/83(.2) 
PAGE 3 

1718Rl 

FAITH BAPTIST CHURCH POST-DEV CONDITION 1-YR STORM 

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES 

XSECTION/ 
STRUCTURE 

ID 

0 STRUCTURE 1 

DRAINAGE 
AREA 

(SQ MI) 

.02 
+~~~~~~~~~~~~ 

ALTERNATE 3 
lEND OF 1 JOBS IN THIS RUN 

STORM NUMBERS ......... . 
1 

9.52 

Page 3 

JOB 
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******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOB TR-20 
TITLE 001 

FULLPRINT 

TITLE FAITH BAPTIST CHURCH POST-DEV CONDITION 10-YR STORM 
3 STRUCT 01 

RUNOFF 
ENDATA 
INC REM 
COMP UT 
ENDCMP 
ENDJOB 

01 

01 01 

0. 02001S625 73.0 0.301 

0.1 
o.o S.04 1.02 2 03 

O*******************************END OF 80-80 LIST******************************** 
R20 XEQ 08-29-07 14: SS 

REV PC 09/83(.2) FAITH BAPTIST CHURCH POST-DEV CONDITION 10-YR STORM 
RECORD ID 

JOB PASS 
PAGE 

+ 
+ 

FROM STRUCTURE 
TO STRUCTURE 

.oo STARTING TIME = 
ALTERNATE NO.= 3 

OPERATION RUNOFF STRUCTURE 
OUTPUT HYDROGRAPH= 

RAIN DEPTH = 
STORM NO.= 

5.04 RAIN DURATION= 1.00 RAIN TABLE NO.= 2 ANT. MOIST. COND= 2 

TIME(HRS) 
9.00 

10. 00 
11.00 
12.00 
13.00 
14 .oo 
lS.00 
16.00 
17.00 
18 .oo 
19.00 
20. 00 
21.00 
22.00 
23.00 
24.00 

MAIN TIME INCREMENT = .10 HOURS 

AREA= • 02 SQ MI INPUT RUNOFF CURVE= 73. TIME OF CONCENTRATION= .30 HOURS 
INTERNAL HYDROGRAPH TIME INCREMENT= • 0400 HOURS 

PEAK TIME(HRS) 
12. 09 

PEAK DISCHARGE(CFS) 
32 .03 

DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 

FIRST HYDROGRAPH POINT 
.oo .oo 
• lS .18 
.75 

27 .14 
3.69 
1.98 
1.36 
1.17 

.99 

.87 

.BO 

.68 

.61 

.61 

.61 

.49 

.B7 
31.9S 
3.42 
1.91 
1.35 
1.17 

.99 

.B3 

.BO 

.64 
,61 
.61 
.61 
.40 

.00 HOURS 
• 01 • 02 
.21 • 24 

1.00 1.15 
24.31 15.27 

3.14 2.94 
1.83 1.76 
1.35 1.35 
1.17 1.17 

.99 

.Bl 

.BO 

.62 

.61 

.61 

.61 
• 24 

.99 

.BO 

.BO 

.61 

.61 

.61 

.61 

.11 

PEAK ELEVATION(FEET) 
(RUNOFF) 

TIME INCREMENT 
.03 
.28 

1.33 
10.33 
2. 76 
1.69 
1.30 
1.17 

.99 

.BO 

.BO 

.61 

.61 

.61 

.61 

.OS 

.10 HOURS 
.os .07 
.33 .39 

l.SB 2.45 
7.S2 6.01 
2.60 2.46 
1.61 1.54 
1.24 1.19 
1.17 l. lS 

.99 

.BO 

.BO 

.61 

.61 

.61 

.61 

.02 

.99 

.BO 

.BO 

.60 

.61 

.61 

.61 

.01 

DRAINAGE AREA = 
• 09 .11 
.47 .ss 

5.00 8.36 
5.12 4.55 
2.30 2.17 
1.46 1.40 
1.18 1.17 
1.09 1.03 

.99 

.BO 

.BO 

.60 

.61 

.61 
.61 
.oo 

.9B 

.so 

.so 

.60 

.61 

.61 

.61 

RUNOFF VOLUME ABOVE BASEFLOW 2. 31 WATERSHED INCHES, 29.86 CFS-HRS, 2. 4 7 ACRE-FEET; BASEFLOW = 

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED 

.02 SQ.MI • 
.13 
.64 

15.96 
4.10 
2.07 
1.37 
l.17 
LOO 

.94 

.so 

.7S 

.61 

.61 

.61 

.S6 

.00 CFS 

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYDROGRAPH 
A QUESTION MARK(?) INDICATES A HYDROGRAPH WITH PEAK AS LAST POINT.) 

SECTION/ 
STRUCTURE 

ID 

STANDARD 
CONTROL 

OPERATION 
DRAINAGE 

AREA 
(SQ MI) 

ALTERNATE STORM 

+ 
STRUCTURE RUNOFF 

TR20 XEQ 08-29-07 14: SS 
REV PC 09/83(.2) 

.02 

RAIN ANTEC MAIN 
TABLE MOIST TIME 

f COND INCREM 
(HR) 

.10 

BEGIN 
(HR) 

.o 

PRECIPITATION 

AMOUNT 
(IN) 

DURATION 
(HR) 

24.00 

RUNOFF 
AMOUNT 

(IN) 

2.31 

FAITH BAPTIST CHURCH POST-DEV CONDITION 10-YR STORM 

ELEVATION 
(FT) 

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS AND STRUCTURES FOR ALL STORMS AND ALTERNATES 

XSECTION/ 
STRUCTURE 

ID 

0 STRUCTURE 

DRAINAGE 
AREA 

(SQ MI) 

.02 

+~~~~~~~.,--~~~~ 
ALTERNATE 3 

lEND OF 1 JOBS IN THIS RUN 

STORM NUMBERS ......... . 
1 

32.03 

PEAK DISCHARGE 

TIME 
(HR) 

12.09 

RATE 
(CFS) 

32.03 

JOH 

RATE 
(CSM) 

1600.5 

SUMMARY 
PAGE 



******************80-80 LIST OF INPUT DATA FOR TR-20 HYDROLOGY****************** 

JOB TR-20 FULLPRINT 
TITLE 001 
TITLE FAITH BAPTIST CHURCH POST-DEV CONDITION 100-YR STORM 

3 STRUCT 01 
RUNOFF 
ENOATA 
INC REM 
COMP UT 
ENOCMP 
ENDJOB 

01 

01 01 

0.020015625 73.0 0. 301 1 

O.l 
o.o 7 .68 1.02 2 03 

O*******************************END OF 80-80 LIST******************************** 
TR20 XEQ 08-29-07 14: 56 JOB PASS 

+ 
+ 

REV PC 09/83(.2) FAITH BAPTIST CHURCH POST-DEV CONDITION 100-YR STORM 
EXECUTIVE CONTROL OPERATION INCREM RECORD IO 

MAIN TIME INCREMENT = .10 HOURS 
EXECUTIVE CONTROL OPERATION COMPUT RECORD ID 

FROM STRUCTURE 
TO STRUCTURE 

.oo STARTING TIME = 
ALTERNATE NO.= 3 

OPERATION RUNOFF STRUCTURE 
OUTPUT HYOROGRAPH= 

RAIN DEPTH = 
STORM NO.= l 

7.68 RAIN DURATION= l.00 RAIN TABLE NO.= 2 ANT. MOIST. CONO= 2 

TIME(HRS) 
7 .oo 
8.00 
9.00 

10.00 
11.00 
12 .oo 
13.00 
14 .oo 
15.00 
16.00 
17 .oo 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24 .oo 

MAIN TIME INCREMENT = .10 HOURS 

AREA= .02 SQ MI INPUT RUNOFF CURVE= 73. TIME OF CONCENTRATION= .30 HOURS 
INTERNAL HYOROGRAPH TIME INCREMENT= .0400 HOURS 

PEAK TIME(HRS) 
12. 08 

PEAK DISCHARGE(CFS) 
62.59 

23.65 

FIRST HYOROGRAPH POINT 
OISCHG 
OISCHG 
DISCHG 
DISCHG 
OISCHG 
OISCHG 
DISCHG 
DISCHG 
DISCHG 
DISCHG 
OISCHG 
OISCHG 
OISCHG 
OISCHG 
OISCHG 
OISCHG 
OISCHG 
DISCHG 

• oo • 01 
.15 
.44 
.90 

2.43 
54.91 

6.59 
3.49 
2.37 
2.03 
1. 72 
1.50 
1.37 
1.17 
1. 04 
1.04 
1.04 

.83 

.17 
.48 
.95 

2.68 
62.19 

6.09 
3.36 
2.36 
2.03 
1. 71 
1.43 
1.38 
1.09 
1.04 
1.04 
1.04 

.68 

1.05 

.00 HOURS 
.03 .04 
.19 .22 
.53 .58 

1.03 1.10 
3.00 3.31 

46.37 28.75 
5.59 5.21 
3.21 3.09 
2.36 2.35 
2.03 2.04 
1. 71 l. 71 
1.40 l.38 
1.38 1.38 
1.06 1.05 
1.04 1.04 
1.04 1.04 
1.04 1.04 

.41 .19 

PEAK ELEVATION(FEET) 
(RUNOFF) 
(RUNOFF) 

TIME INCREMENT 
.06 
.26 
.62 

1. 22 
3. 72 

19.18 
4.90 
2.96 
2.27 
2.04 
1.71 
1.38 
l.38 
1.04 
1.04 
1.04 
1.04 

.08 

.10 HOURS 
.07 
.JO 
.65 

1.35 
4.26 

13 .82 
4.60 
2.82 
2.15 
2. 04 
1.71 
1.37 
1.38 
1.04 
l. 04 
1.04 
1.04 

.04 

.09 

.34 

.69 
1.50 
6.31 

10.93 
4.36 
2.71 
2.00 
2.00 
1.71 
1.37 
1. 38 
1.04 
l. 04 
1.04 
1.04 

.01 

DRAINAGE AREA = 
.10 .12 
.37 .39 
• 76 .82 

1. 72 
12 .18 
9.24 
4.07 
2.56 
2.05 
1.89 
1. 71 
1.37 
1.38 
1.04 
1.04 
1.04 
1.04 

.Ol 

1.92 
19.29 

8.18 
3.83 
2 .44 
2.04 
1. 79 
1. 70 
1.37 
1.37 
1.04 
1.04 
1.04 
1.04 
.oo 

RUNOFF VOLUME ABOVE BASEFLOW 
REV PC 09/83(.2) 

4.53 WATERSHED INCHES, 58.47 CFS-HRS, 4.83 ACRE-FEET; BASEFLOW = 
FAITH BAPTIST CHURCH POST-DEV CONDITION 100-YR STORM 

SUMMARY TABLE 1 - SELECTED RESULTS OF STANDARD ANO EXECUTIVE CONTROL INSTRUCTIONS IN THE ORDER PERFORMED 

.02 SQ.MI • 
.13 
.42 
.86 

2.16 
34.21 

7.33 
3.65 
2.39 
2.03 
1.74 
1.62 
1.37 
1.29 
1.04 
1.04 
1.04 

.95 

.OO CFS 

(A STAR(*) AFTER THE PEAK DISCHARGE TIME AND RATE (CFS) VALUES INDICATES A FLAT TOP HYOROGRAPH 
A QUESTION MARK(?) INDICATES A HYOROGRAPH WITH PEAK AS LAST POINT.) 

SECTION/ 
STRUCTURE 

ID 

ALTERNATE 

STANDARD 
CONTROL 

OPERATION 
DRAINAGE 

AREA 
(SQ MI) 

STORM 

RAIN ANTEC MAIN 
TABLE MOIST TIME 

t COND INCREM 
(HR) 

PRECIPITATION 

------------------------- RUNOFF 
BEGIN AMOUNT DURATION AMOUNT 

(HR) (IN) (HR) (IN) 
ELEVATION 

(FT) 

PEAK DISCHARGE 

TIME 
(HR) 

RATE 
(CFS) 

+ 
STRUCTURE RUNOFF .02 .10 .o 7.68 24.00 4.53 12 .os 62.59 

TR20 XEQ 08-29-07 14:56 
REV PC 09/83( .2) FAITH BAPTIST CHURCH POST-DEV CONDITION 100-YR STORM 

SUMMARY TABLE 3 - DISCHARGE (CFS) AT XSECTIONS ANO STRUCTURES FOR ALL STORMS AND ALTERNATES 

XSECTION/ 
STRUCTURE 

ID 

STRUCTURE 

ALTERNATE 

DRAINAGE 
AREA 

(SQ MI) 

.02 

lEND OF 1 JOBS IN THIS RUN 

STORM NUMBERS •••••••••• 
l 

62.59 

JOB 

PAGE 

PAGE 

RATE 
(CSM) 

3127.0 

SUMMARY 
PAGE 



HYDRAULIC ANALYSIS 

JAMES CITY COUNTY BMP WC-054 

AS-BUILT STORMW ATER BASIN 
FAITH BAPTIST CHURCH FULLY DEVELOPED CONDITION HYDROLOGY 

10-YEAR DESIGN STORM EVENT 
& 

100-YEAR DESIGN STORM EVENT 
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SW 1 10 0 
MM 1 2 3 0 
@ 10 '1718Rl0.BIN' 
$EXTRAN 
Al 'FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08' 
Al '24-HOUR TYPE II RAINFALL, 10 YEAR STORM EVENT DEVELOPED CONDITION' 
Bl 86400 1.0 0.00 360 360 36 0 
B2 0 1 12.566 30 0.05 
B3 5 4 5 4 0 
B4 1 2 3 4 5 
B5 1002 2003 5003 3004 
B6 1 2 3 4 5 
B7 1002 2003 5003 3004 
* NCO ND Nl N2 Qi TYP AFULL DEEP WIDE LENGTH ZPl ZP2 ROUGH SSl 
Cl 1002 1 2 0.0 6 0.000 10.7 7.00 20 8.79 o.oo .0350 3.3 
Cl 2003 2 3 0.0 6 0.000 10.7 7.00 50 o.oo 6.81 .0350 3.0 
Cl 5003 5 3 o.o 1 0.000 1.50 1. 50 75 o.oo 0.00 .0189 0.0 
Cl 3004 3 4 o.o 6 0.000 22.7 0.00 25 0.00 o.oo .0450 2.7 
* JUNCTION GROUND INV. Qc Yi 
* NUMBER ELEV ELEV cfs ft 
Dl 1 100.0 60.42 0.0 0.00 
Dl 2 100.0 69.21 0.0 0.00 
Dl 3 100.0 57.28 0.0 0.00 
Dl 4 100.0 54.16 0.0 0.00 
Dl 5 100.0 59. 49 0.0 0.00 
* STORAGE NODES 
El 1 80.00 -0.10 6 
E2 0.0358 0.00 0.0924 3.78 0.1737 7.55 0.2285 9.58 0.2635 10.31 

3.2000 19.58 
* ORIFICE NODE 
* NJUNCl NJUNC2 NKLASS AORIF CORIF ZP 
Fl 1 5 1 0.0491 0.60 o.oo 
* WEIR NODE 
* NJUNCl NJUNC2 KWEIR YCREST YTOP WLEN COEF 
Gl 1 5 1 7.55 10.3 1.50 3.1 
Gl 1 5 1 7.55 10.3 1.50 3.1 
Gl 1 5 1 7.97 10.3 5.76 3.1 
******************************************** 
* OUTFALL @ JUNCTION 4 
I1 4 1 
Jl 1 
$ENDPROGRAM 

SS2 
3.4 
3.0 
o.o 
2.5 



************************************************* 
ENVIRONMENTAL PROTECTION AGENCY 

STORM WATER MANAGEMENT MODEL 
VERSION 4.0 

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

DEVELOPED BY 

************************************************* 
METCALF & EDDY, INC. 

UNIVERSITY OF FLORIDA 
WATER RESOURCES ENGINEERS, INC. 

SEPTEMBER 1970 
************************************************* 

UPDATED BY 

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

MARCH 

UNIVERSITY OF FLORIDA 
CAMP DRESSER & MCKEE, INC, 

1975 
NOVEMBER 1981 

NOVEMBER 1977 
SEPTEMBER 1988 

************************************************* 
THIS IS A NEW RELEASE OF SWMM. IF ANY 

PROBLEMS OCCUR IN RUNNING THIS MODEL 
CONTACT WAYNE HUBER 

UNIVERSITY OF FLORIDA 
PHONE l-904-392-0846 

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

************************************************* 
THIS IS AN IMPLEMENTATION OF EPA SWMM 4, 0 
"NATURE IS FULL OF INFINITE CAUSES WHICH 

HAVE NEVER OCCURED IN EXPERIENCE" da Vinci 
************************************************* 

************************************************* 
DISK OR TAPE ASSIGNMENTS BY BLOCK 

JIN -> INPUT TO A BLOCK 
JOUT -> OUTPUT FROM A BLOCK 

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

BLOCK( l) JIN( l) 10 JOUT( l) 

************************************************* 
SCRATCH DISKS OR TAPES 

THESE CAN BE USED BY ANY BLOCK 
..... ** **** ** * * ** * * * ********'Ill'*********************** 

NSCRAT(l) NCSRAT(2) NSCRAT(3) NSCRAT(4) NSCRAT(5) NSCRAT(6) NSCRAT(7) 
2 0 0 0 0 0 0 

******************************************************* 
* ENTRY MADE TO EXTENDED TRANSPORT MODEL (EXTRAN) 
* UPDATED BY THE UNIVERSITY OF FLORIDA (UF) AND 
*CAMP DRESSER AND MCKEE INC. (COM), SEPTEMBER, 1988. * 

* "Smooth runs the water where the brook is deep." 
Shakespeare, Henry VI, II, III, 1 * 

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

1--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION. AGENCY 
WASHINGTON, D.C. 

EXTENDED TRANSPORT PROGRAM 

ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 10 YEAR STORM EVENT DEVELOPED CONDITION 

CONTROL INFORMATION FOR SIMULATION 

INTEGRATION CYCLES.,,, ••••• ,,, •• ··, 86400 ' 

LENGTH OF INTEGRATION STEP IS •••••• 

CREATE EQUIVALENT CONDUITS BASED 
ON THE COURANT CONDITION •• , •••••••• 

USE U.S. CUSTOMARY UNITS FOR I/O .. , 

PRINTING STARTS IN CYCLE. , •••• , , ••• 

INTERMEDIATE PRINTOUT INTERVALS OF, 

SUMMARY PRINTOUT INTERVALS OF ••••• , 

l. S~CONDS 

360 

360 CYCLES 

431 CYCLES 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 



HOT START FILE MANIPULATION(REDO) •• 

INITIAL TIME •••••• •................ 0.00 HOURS 

ITERATION VARIABLES: ITMAX. • • • • • • • • 30 
SURTOL •••••••• 0.050 

DEFAULT SURFACE AREA OF JUNCTIONS •• 12.57 CUB FT. 

EXPLICIT EXTRAN SOLUTION. ( ISOL=O) •• 

NORMAL FLOW OPTION WHEN THE WATER 
SURFACE SLOPE IS LESS THAN THE 
GROUND SURFACE SLOPE ( KSUPER=O) •••• 

NJSW INPUT HYDROGRAPH JUNCTIONS •••• 

PRINTED OUTPUT FOR THE FOLLOWING 

3 

PRINTED OUTPUT FOR THE FOLLOWING 

1002 2003 5003 

JUNCTIONS 

CONDUITS 

3004 

WATER SURFACE ELEVATIONS WILL BE PLOTTED FOR THE FOLLOWING 5 JUNCTIONS 

3 4 

FLOW RATE WILL BE PLOTTED FOR THE FOLLOWING CONDUITS 

1002 2003 5003 3004 

1-------------------------------------------------------------------------~------
ENVIRONMENTAL PROTECTION AGENCY EXTENDED TRANSPORT PROGRAM 
WASHINGTON, D.C. 

ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 10 YEAR STORM EVENT DEVELOPED CONDITION 

***************************************************** 
CONDUIT DATA 

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

CONDUIT LENGTH CLASS AREA MANNING MAX WIDTH 
NUMBER (FT) (SQ FT) COEF. (FT) 

1002 20. 458.44 0.035 1.00 
2003 so. 6 418.37 0.035 7.00 
5003 75. l 1. 77 0.019 1.50 
3004 25. 6 1339. 75 0.045 0.01 

DEPTH 
(FT) 

10.70 
10.70 
1.so 

22.10 

JUNCTIONS 
AT ENDS 

2 3 
5 3 
3 4 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 

INVERT HEIGHT 
ABOVE JUNCTIONS 
---------------

8.79 o.oo 
o.oo 6.81 
o.oo o.oo 
o.oo o.oo 

===> WARNING 111 (C*DELT/LEN) IN CONDUIT 3004 IS 1.1 AT FULL DEPTH. 
===> THE NEW EQUIVALENT LENGTH/ROUGHNESS/RATIO FOR CONDUIT 3004 IS 27.0 I 0.0432725 I 1.000 

=»=> WARNING 11 UPSTREAM AND DOWNSTREAM FOR CONDUIT 1002 
===> REVERSED TO CORRESPOND TO POSITIVE 
===> FLOW AND DECREASING SLOPE CONVENTION. 

1--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 

EXTENDED TRANSPORT PROGRAM 

ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 10 YEAR STORM EVENT DEVELOPED CONDITION 

***************************************************** 
JUNCTION DATA 

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

JUNCTION 
NUMBER 

4 
5 

GROUND 
ELEV. 

100 .oo 
100.00 
100.00 
100.00 
100.00 

CROWN 
ELEV. 

79.91 
79.91 
79.98 
76.86 
60.99 

INVERT QINST 
ELEV. CFS 

60.42 o.oo 
69.21 o.oo 
57 .28 o.oo 
54.16 o.oo 
59.49 o.oo 

DEPTH 
FEET 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 

WATER RESOURCES DIVISION 
, CAMP DRESSER & MCKEE INC. 

ANNANDALE, VIRGINIA 

CONNECTING CONDUITS 

1002 
1002 2003 
2003 5003 3004 
3004 
5003 

1--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY EXTENDED TRANSPORT PROGRAM WATER RESOURCES DIVISION 

TRAPEZOID 
SIDE SLOPE 

----------3.30 3.40 
3.00 3.00 

2.70 2.so 



WASHINGTON, D.C. 
ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 10 YEAR STORM EVENT DEVELOPED CONDITION 

****************************************************** 
STORAGE JUNCTION DATA 

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

STORAGE JUNCTION SURFACE AREA 
(FT2) 

VOLUME 
(CF) 

CROWN ELEVATION 
(FT) 

-a.10 -1.96 

********************************************* 
ORIFICE DATA 

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

JUNCTION TYPE 
FROM TO 

====> EQUIVALENT PIPE INFORMATION FOR ORIFICE 
INTERNAL CONDUIT NUMBER................... 90005 
PIPE DIAMETER........................ 0.25 
PIPE LENGTH.......................... 200.00 
MANNINGS ROUGHNESS........ • • • • • • • • • • • 0 • 0034 
INVERT ELEVATION AT UPSTREAM END..... 60.4200 
INVERT ELEVATION AT DOWNSTREAM END... 60.4100 

********************************************* 
WEIR DATA 

********************************************* 
JUNCTION 

FROM TO 
LINK 

NUMBER 

90006 
90007 
90008 

TYPE 

************************************************** 
FREE OUTFALL DATA 

DATA GROUP Il 
BOUNDARY CONDITION ON DATA GROUP Jl 

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

80.00 

AREA 
(FT2) 

a.as 

CREST 
HEIGHT(FT) 
----------

7.55 

c~ *'. ~-

OUTFALL AT JUNCTION.... . 4 HAS BOUNDARY CONDITION NUMBER.. • 1 

WEIR 
TOP(FT) 

10.30 
10.30 
10.30 

!--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D. C. 

**** 

EXTENDED TRANSPORT PROGRAM **** 
**** 

ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 10 YEAR STORM EVENT DEVELOPED CONDITION 

************************************************** 
INTERNAL CONNECTIVITY INFORMATION 

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

CONDUIT JUNCTION JUNCTION 

90005 5 
90006 5 
90007 5 
90008 5 
90009 0 

***************************************************** 
BOUNDARY CONDITON INFORMATION 

DATA GROUPS Jl-J4 

******** .. ******************************************** 

BOUNDARY CONDITION NUMBER •• l HAS NO CONTROL WATER SURFACE. 

******************************************* 
* HEADER INFORMATION FROM INTERFACE FILE: * 

CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 

DISCHARGE 
COEFF. 

a.6000 

WEIR 
LENGTH(FT) 
----------

1.50 

~ 
~ 

,~/ 

"t,l° 

HEIGHT ABOVE 
JUNCTION 

o.ooo 

DISCHARGE 
COEFF. 

3.10 
3.10 
3.10 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 



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

TITLE FROM FIRST COMPUTATIONAL BLOCK: 
001 

FAITH BAPTIST CHURCH POST-DEV CONDITION 10-YR STORM 

TITLE FROM IMMEDIATELY PRECEDING COMPUTATIONAL BLOCK 
001 

FAITH BAPTIST CHURCH POST-DEV CONDITION 10-YR STORM 

NAME OF PRECEDING BLOCK: •••••••••••••••• TR20EXT Vl.02 
INITIAL JULIAN DATE ( IDATEZ).... • • • • • • • • • • • • • • • • • • 7241 
INITIAL TIME OF DAY IN SECONDS (TZERO) •••••••••••• 32400.0 
NO. TRANSFERED INPUT LOCATIONS ••• ,,, •••• ,,,, •• ,,,. 
NO. TRANSFERED POLLUTANTS •• ,...................... O 
SIZE OF TOTAL CATCHMENT AREA (ACRES)•••••••••••••• 12.81 

************************************************* 
* ELEMENT NUMBERS OF INTERFACE INLET LOCATIONS: * 
************************************************* 

********************************************************* 
SURCHARGE ITERATION SUMMARY 

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

MAXIMUM NUMBER OF ITERATIONS IN A TIME ·sTEP ••••• 
TOTAL NUMBER OF ITERATIONS IN THE SIMULATION,, •• 
SURCHARGE ITERATIONS DURING THE SIMULATION •••••• 

172815 
15 

MAXIMUM SURCHARGE FLOW ERROR DURING SIMULATION •• 2.45E-01 CFS 
TOTAL NUMBER OF TIME STEPS DURING SIMULATION •••• 86400 

1- - - - - - - - - - - CONTINUITY BALANCE AT END OF RUN - - - - - - - - - - - - -

INITIAL SYSTEM VOLUME 0.04 CU FT 
TOTAL SYSTEM INFLOW VOLUME = 107410.52 CU FT 
INFLOW + INITIAL VOLUME 107410.55 CU FT 

JUNCTION OUTFLOWS/STREET FLOODING 

JUNCTION OUTFLOW, FT3 

------------
92746.52 

TOTAL SYSTEM OUTFLOW 92746 .• 52 CU FT 
VOLUME LEFT IN SYSTEM 15476.80 CU FT 
OUTFLOW + FINAL VOLUME 108223 .31 CU FT 
ERROR IN CONTINUITY, PERCENT -o. 76 

1----------------------------------------------------------------------------------------------

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, ~ STORM EVENT DEVELOPED CONDITION 

* * • • • * S U M M A R Y S T A T I S T I C S F 0 R J U N C T I 0 N S * * * * * * 

UPPERMOST MAXIMUM TIME FEET OF FEET MAX. LENGTH 
GROUND PIPE CROWN COMPUTED OF SURCHARGE DEPTH IS OF 

JUNCTION ELEVATION ELEVATION DEPTH OCCURENCE AT MAX BELOW GROUND SURCHARGE 
NUMBER (FT) (FT) (FT) HR. MIN. DEPTH ELEVATION (MIN) 

--------- ---------- ---------- --------- ------------ ---------
100. 00 00.00 8. 51 12 18 o.oo 31.07 o.o 
100.00 79. 91 o.oo 0 0 o.oo 30.79 o.o 
100. 00 79.98 0.97 12 18 o.oo 41.75 o.o 

4 100.00 76.86 0.97 12 26 o.oo 44.87 o.o 
5 100.00 60.99 2.41 12 18 0.91 38.10 1.9 

1----------------------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D,C, 

EXTENDED TRANSPORT PROGRAM 

ANALYSIS MODULE 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 

LENGTH MAXIMUM 
OF JUNCTION 

FLOODING AREA 
(MIN) ACRES 

o.o 2.577E-06 
o.o l.35BE-07 
o.o 1. 354E-07 
o.o l.596E-08 
o.o 2 .864E-08 



FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 10. YEAR STORM EVENT DEVELOPED CONDITION 

* * * * * * * S U M M A R Y S T A T I S T I C S F 0 R C 0 N D U I T S * * * * * * * 

CONDUIT MAXIMUM TIME MAXIMUM TIME RATIO OF 
DESIGN DESIGN VERTICAL COMPUTED OF COMPUTED OF MAX. TO 

CONDUIT FLOW VELOCITY DEPTH FLOW OCCURENCE VELOCITY OCCURENCE DESIGN 
NUMBER (CFS) (FPS) (IN) (CFS) HR. MIN. (FPS) HR. MIN. FLOW 

---------- ----------
1002 o.oo o.oo 128. 40 o.oo 0 o.oo o.oo 
2003 17930.55 42.86 128.40 o.oo 0 o.oo 0 o.oo 
5003 12.40 7.02 18.00 16.69 12 18 10.73 12 18 1.35 
3004 75379.04 56.26 272.40 19.53 12 26 8.52 12 28 o.oo 

90005 0.02 0.48 3.00 0.67 12 14 13.74 12 14 28.53 
90006 3. 00 4. 38 12 18 0 ******** 
90001 3.00 4.38 12 18 0 0 ******** 
90008 ******** 3.00 1.11 12 18 ******** 0 ******** 
90009 ******** 3.00 19.53 12 26 ******** 0 0 ******** 

MAXIMUM DEPTH ABOVE 
INVERT AT CONDUIT ENDS 

UPSTREAM DOWNSTREAM 
(FT) (FT) 

---------o.oo -0.28 
o.oo -5.84 
2.41 0.97 
0.91 0.97 
8.51 1.49 

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

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

1----------------------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 

EXTENDED TRANSPORT PROGRAM ••• WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 

ANALYSIS MODULE ANNANDALE, VIRGINIA 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 10 YEAR STORM EVENT DEVELOPED CONDITION 

CONDUIT 
NUMBER 

1002 
2003 
5003 
3004 

90005 

*** * * ** ******* * *** *** * * * * ******* **** ** * * ***** ** * * * 
* SUBCRITICAL AND CRITICAL FLOW ASSUMPTIONS FROM * 
* SUBROUTINE HEAD. SEE FIGURE 5-4 IN THE EXTRAN * 

MANUAL FOR FURTHER INFORMATION. 
************************************************** 

LENGTH LENGTH LENGTH LENGTH 
OF OF OF UPSTR. OF DOWNSTR. 

DRY SUBCRITICAL CRITICAL CRITICAL 
FLOW(MIN) FLOW(MIN) FLOW(MIN) FLOW( MIN) 

---------- ----------- --------- ---------
1440.00 o.oo o.oo o.oo 
1440.00 o.oo o.oo o.oo 

21.52 1418.48 o.oo o.oo 
31.93 1408.07 o.oo o.oo 
12.20 11.58 o.oo 1416.22 

===>EXTENDED TRANSPORT MODEL SIMULATION ENDED NORMALLY. 

===> SWMM 4. 0 SIMULATION ENDED NORMALLY. 

===> YOUR INPUT FILE WAS NAMED 1718810.TXT 
===>YOUR OUTPUT FILE WAS NAMED: 1718Bl0.0UT 

LENGTH OF GROUND 
SUPERCRITICAL SLOPE 

FLOW 
(MIN) (FT/FT) 

---------o.o 0.00000 
o.o 0.10240 

1353.4 0.02947 
1.8 0.11540 
o.o o. 00005 

********** ************ 
********** ************ 
*'********* ************ 
********** *****•****** 



SW 1 10 0 
MM 1 2 3 0 
@ 10 '1718Rl00.BIN' 
$EXTRAN 
Al 'FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08' 
Al '24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION' 
Bl 86400 1.0 0.00 360 360 36 0 
B2 0 1 12.566 30 0.05 
B3 5 4 5 4 0 
B4 1 2 3 4 5 
BS 1002 2003 5003 3004 
B6 1 2 3 4 5 
B7 1002 2003 5003 3004 
* NCOND Nl N2 Qi TYP AFULL DEEP WIDE LENGTH ZPl ZP2 ROUGH SSl SS2 
Cl 1002 1 2 0.0 6 0.000 10.7 7.00 20 8.79 0.00 .0350 3.3 3.4 
Cl 2003 2 3 0.0 6 0.000 10.7 7.00 50 0.00 6.81 .0350 3.0 3.0 
Cl 5003 5 3 0.0 1 0.000 1.50 1.50 75 0.00 0.00 .0189 0.0 0.0 
Cl 3004 3 4 0.0 6 0.000 22.7 0.00 25 0.00 0.00 .0450 2.7 2.5 

* 
* 
Dl 
Dl 
D1 
Dl 
Dl 

* 

JUNCTION 
NUMBER 

1 
2 
3 
4 
5 

STORAGE 
1 

GROUND 
ELEV 

100.0 
100.0 
100.0 
100.0 
100.0 

NODES 
80.00 

INV. Qc Yi 
ELEV cf s ft 

60.42 0.0 0.00 
69.21 0.0 0.00 
57.28 0.0 0.00 
54.16 o.o 0.00 
59.49 0.0 0.00 

-0.10 6 El 
E2 0.0358 0.00 0.0924 3.78 0.1737 7.55 0.2285 9.58 0.2635 10.31 

3.2000 19.58 
* ORIFICE NODE 
* NJUNCl NJUNC2 NKLASS AORIF CORIF ZP 
Fl 1 5 1 0.0491 0.60 0.00 
* WEIR NODE 
* NJUNCl NJUNC2 KWEIR YCREST YTOP WLEN COEF 
Gl 1 5 1 7.55 10.3 1.50 3.1 
Gl 1 5 1 7.55 10.3 1.50 3.1 
Gl 1 5 1 7. 97 10.3 5.76 3.1 
******************************************** 
* OUTFALL @ JUNCTION 4 
I1 4 1 
Jl 1 
$ENDPROGRAM 



************************************************* 
ENVIRONMENTAL PROTECTION AGENCY 

STORM WATER MANAGEMENT MODEL 
VERSION 4,0 

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

DEVELOPED BY 

************************************************* 
METCALF & EDDY, INC. 

UNIVERSITY OF FLORIDA 
WATER RESOURCES ENGINEERS, INC. 

SEPTEMBER 1970 
************************************************* 

UPDATED BY 

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

MARCH 

UNIVERSITY OF FLORIDA 
CAMP DRESSER & MCKEE, INC. 

1975 
NOVEMBER 1981 

NOVEMBER 19 77 
SEPTEMBER 1988 

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

************************************************* 
THIS IS A NEW RELEASE OF SWMM. IF ANY 

PROBLEMS OCCUR IN RUNNING THIS MODEL 
CONTACT WAYNE HUBER 

UNIVERSITY OF FLORIDA 
PHONE 1-904-392-0846 

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

************************************************* 
THIS IS AN IMPLEMENTATION OF EPA SWMM 4. 0 
"NATURE IS FULL OF INFINITE CAUSES WHICH 

HAVE NEVER OCCURED IN EXPERIENCE" da Vinci 
************************************************* 

************************************************* 
DISK OR TAPE ASSIGNMENTS BY BLOCK 

JIN -> INPUT TO A BLOCK 
JOUT -> OUTPUT FROM A BLOCK 

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

BLOCK( 1) JIN( 1) 10 JOUT( 1) 0 

************************************************* 
SCRATCH DISKS OR TAPES 

THESE CAN HE USED BY ANY BLOCK 
************************************************* 

NSCRAT(l) NCSRAT(2) NSCRAT(J) NSCRAT(4) NSCRAT(S) NSCRAT(6) NSCRAT(7) 
2 0 0 0 0 0 0 

******************************************************* 
* ENTRY MADE TO EXTENDED TRANSPORT MODEL (EXTRAN) 
* UPDATED BY THE UNIVERSITY OF FLORIDA (UF) AND 
*CAMP DRESSER AND MCKEE INC. (COM), SEPTEMBER, 1988. * 

* "Smooth runs the water where the brook is deep." 
Shakespeare, Henry VI, II, III, 1 * 

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

1--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. **** 

**** 

EXTENDED TRANSPORT PROGRAM 

ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION 

CONTROL INFORMATION FOR SIMULATION 

INTEGRATION CYCLES ••••••••••••••• , , 86400 

LENGTH OF INTEGRATION STEP IS, ••••• 

CREATE EQUIVALENT CONDUITS BASED 
ON THE COURANT CONDITION ••••••••••• 

USE U.S. CUSTOMARY UNITS FOR I/O ••• 

PRINTING STARTS IN CYCLE ••••• , , ••• , 

INTERMEDIATE PRINTOUT INTERVALS OF. 

SUMMARY PRINTOUT INTERVALS OF.,.,,. 

1. SECONDS 

360 

360 CYCLES 

431 CYCLES 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 



HOT START FILE MANIPULATION(REDO) •• 

INITIAL TIME •• , • • • • • • • • • • • • • • • • • • • • 0. 00 HOURS 

ITERATION VARIABLES: ITMAX. • • • • • • • • 30 
SURTOL ••••• ••• 0.050 

DEFAULT SURFACE AREA OF JUNCTIONS •• 12.57 CUB FT. 

EXPLICIT EXTRAN SOLUTION. ( ISOL=O) •• 

NORMAL FLOW OPTION WHEN THE WATER 
SURFACE SLOPE IS LESS THAN THE 
GROUND SURFACE SLOPE (KSUPER=O) •••• 

NJSW INPUT HYDROGRAPH JUNCTIONS •••• 

PRINTED OUTPUT FOR THE FOLLOWING 5 JUNCTIONS 

PRINTED OUTPUT FOR THE FOLLOWING 4 CONDUITS 

1002 2003 5003 3004 

5 

WATER SURFACE ELEVATIONS WILL BE PLOTTED FOR THE FOLLOWING 5 JUNCTIONS 

3 

FLOW RATE WILL BE PLOTTED FOR THE FOLLOWING CONDUITS 

1002 2003 5003 3004 

1--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY **** EXTENDED TRANSPORT PROGRAM 
WASHINGTON, D.C. **** 

**** ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION 

***************************************************** 
CONDUIT DATA 

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

CONDUIT LENGTH CLASS AREA MANNING 
NUMBER (FT) (SQ FT) COEF. 

1002 20. 458 .44 0.035 
2003 so. 418. 37 0.035 

3 5003 75. 1. 77 0.019 
4 3004 25. 1339. 75 0.045 

MAX WIDTH 
(FT) 

7.00 
7 .oo 
1.50 
o. 01 

m==> WARNING 111 (C*DELT/LEN) IN CONDUIT 3004 IS 1.1 AT FULL DEPTH. 
===> THE NEW EQUIVALENT LENGTH/ROUGHNESS/RATIO FOR CONDUIT 3004 IS 

===>WARNING 11 UPSTREAM AND DOWNSTREAM FOR CONDUIT 1002 
==•> REVERSED TO CORRESPOND TO POSITIVE 
===> FLOW AND DECREASING SLOPE CONVENTION. 

DEPTH 
(FT) 

10. 70 
10.70 

1. 50 
22.10 

21.0 I 

JUNCTIONS 
AT ENDS 

2 

0.0432725 

WATER. RESOURCES DIVISION 

CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 

INVERT HEIGHT 
ABOVE JUNCTIONS 

---------------
8. 19 o.oo 
o.oo 6.81 
o.oo o.oo 
o.oo o.oo 

I 1.000 

1--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 

EXTENDED TRANSPORT PROGRAM 

**** ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORllWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION 

***************************************************** 
JUNCTION DATA 

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

JUNCTION GROUND CROWN INVERT QINST DEPTH 
NUMBER ELEV. ELEV. ELEV. CFS FEET 

100 .oo 79.91 60.42 o.oo o.oo 
100.00 79.91 69 .21 o.oo o.oo 

3 3 100.00 79.98 57 .28 o.oo o.oo 
4 4 100.00 76.86 54.16 o.oo o.oo 

5 100 .oo 60.99 59.49 o.oo 0 .oo 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 

CONNECTING CONDUITS 

1002 
1002 
2003 
3004 
5003 

2003 
5003 3004 

1--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY EXTENDED TRANSPORT PROGRAM WATER RESOURCES DIVISION 

TRAPEZOID 
SIDE SLOPE 

3.30 3.40 
3;00 3.00 

2.10 2.so 



WASHINGTON, D.C. 
ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION 

** *** * * ** * *** *** ... ** * * *'* * ***** * * * * ******** * ******* * * ** * 
STORAGE JUNCTION DATA 

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

STORAGE JUNCTION SURFACE AREA 
(FT2) 

VOLUME 
(CF) 

CROWN ELEVATION 
(FT) 

-0.10 -1.96 

********************************************* 
ORIFICE DATA 

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

JUNCTION TYPE 
FROM TO 

5 

====> EQUIVALENT PIPE INFORMATION FOR ORIFICE 
INTERNAL CONDUIT NUMBER................... 90005 
PIPE DIAMETER........................ 0.25 
PIPE LENGTH.......................... 200.00 
MANNINGS ROUGHNESS....... • • • • • • • • • • • • 0. 0034 
INVERT ELEVATION AT UPSTREAM END..... 60.4200 
INVERT ELEVATION AT.DOWNSTREAM END... 60.4100 

********************************************* 
WEIR DATA 

********************************************* 
JUNCTION 

FROM TO 

5 
5 
5 

LINK 
NUMBER 

90006 
90007 
90008 

TYPE 

************************************************** 
FREE OUTFALL DATA 

DATA GROUP Il 
BOUNDARY CONDITION ON DATA GROUP Jl 

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

80.00 

AREA 
(FT2) 

o.os 

OUTFALL AT JUNCTION.... 4 HAS BOUNDARY CONDITION NUMBER ••• 

WEIR 
TOP(FT) 

10.30 
10.30 
10.30 

1--------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D. C. 

**** EXTENDED TRANSPORT PROGRAM 

ANALYSIS MODULE 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION 

* ** ******** * * * * * * ****"'*** * * *** * * ** * **** *** * ** *** * * 
INTERNAL CONNECTIVITY INFORMATION 

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

CONDUIT 

90005 
90006 
90007 
90008 
90009 

JUNCTION 

4 

JUNCTION 

5 
5 
5 
5 
0 

***************************************************** 
BOUNDARY CONDITON INFORMATION 

DATA GROUPS Jl-J4 
***************************************************** 

BOUNDARY CONDITION NUMBER •• l HAS NO CONTROL WATER SURFACE. 

******************************************* 
* HEADER INFORMATION FROM INTERFACE FILE: * 

CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 

DISCHARGE 
COEFF. 

o. 6000 

WEIR 
LENGTH(FT) 

----------
l.50 

~ 6 

HEIGHT ABOVE 
JUNCTION 

o.ooo 

DISCHARGE 
COEFF. 

3.10 
3.10 
3.10 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 



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

TITLE FROM FIRST COMPUTATIONAL BLOCK: 
001 

FAITH BAPTIST CHURCH POST-DEV CONDITION 100-YR STORM 

TITLE FROM IMMEDIATELY PRECEDING COMPUTATIONAL BLOCK 
001 

FAITH BAPTIST CHURCH POST-DEV CONDITION 100-YR STORM 

NAME OF PRECEDING BLOCK: •••••••••••••••• TR20EXT Vl.02 
INITIAL JULIAN DATE ( IDATEZ).............. • • • • • • • • 7241 
INITIAL TIME OF DAY IN SECONDS (TZERO) •••••••••••• 25200.0 
NO. TRANSFERED INPUT LOCATIONS. • • • • • • • • • • • • • • • • • • • l 
NO. TRANSFERED POLLUTANTS ••••••••••••••••••••••••• 
SIZE OF TOTAL CATCHMENT AREA (ACRES)•••••••••••••• 

************************************************* 
* ELEMENT NUMBERS OF INTERFACE INLET LOCATIONS: * 
************************************************* 

0 
12.81 

********************************************************* 
SURCHARGE ITERATION SUMMARY 

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

MAXIMUM NUMBER OF ITERATIONS IN A TIME STEP ••••• 
TOTAL NUMBER OF ITERATIONS IN THE SIMULATION •••• 
SURCHARGE ITERATIONS DURING THE SIMULATION •••••• 

31 
178858 

6058 
MAXIMUM SURCHARGE FLOW ERROR DURING SIMULATION •• 4.08E+Ol CFS 
TOTAL NUMBER OF TIME STEPS DURING SIMULATION •••• 86400 

1- - - - - - - - - - - CONTINUITY BALANCE AT END OF RUN - - - - - - - - - - - - -

INITIAL SYSTEM VOLUME 
TOTAL SYSTEM INFLOW VOLUME 
INFLOW + INITIAL VOLUME 

JUNCTION OUTFLOWS/STREET FLOODING 

4 173555. 70 
5 68530 .11 

TOTAL SYSTEM OUTFLOW 
VOLUME LEFT IN SYSTEM 
OUTFLOW + FINAL VOLUME 
ERROR IN CONTINUITY, PERCENT 

0.04 CU FT 
210414.75 CU FT 
210414. 78 CU FT 

242085.81 CU FT 
20517.28 CU FT 

262603.09 CU FT 
-24. 80 

1----------------------------------------------------------------------------------------------ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D.C. 

EXTENDED TRANSPORT PROGRAM 

ANALYSIS MODULE 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION 

* * * * * * S U M M A R Y S T A T I S T I C S F 0 R J U N C T I 0 N S * * * * * * 

UPPERMOST MAXIMUM TIME FEET OF FEET MAX. LENGTH 
GROUND PIPE CROWN COMPUTED OF SURCHARGE DEPTH IS OF 

JUNCTION ELEVATION ELEVATION DEPTH OCCURENCE AT MAX BELOW GROUND SURCHARGE 
NUMBER (FT) (FT) (FT) HR. MIN. DEPTH ELEVATION (MIN) 

--------- ---------- ---------- --------- ------------ ---------
100 .oo 80.00 9.52 12 o.oo 30.06 o.o 
100 .oo 79.91 0.45 12 o.oo 30.34 o.o 
100 .oo 79.98 1.40 12 6 o.oo 41.32 o.o 
100.00 76.86 l.30 12 6 o.oo 44.54 o.o 
100.00 60.99 40.51 12 39.01 o.oo 45.0 

1----------------------------------------------------------------------------------------------
ENVIRONMENTAL PROTECTION AGENCY EXTENDED TRANSPORT PROGRAM WATER RESOURCES DIVISION 
WASHINGTON, D.C. CAMP DRESSER & MCKEE INC. ... ANALYSIS MODULE ANNANDALE, VIRGINIA 

LENGTH MAXIMUM 
OF JUNCTION 

FLOODING AREA 
(MIN) ACRES 

0.0 3.007E-06 
o.o l.358E-07 
o.o l.360E-07 
o.o 1.635E-08 

39.0 2.897E-08 



FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION 

* * * * * * * S U M M A R Y S T A T I S T I C S F 0 R C 0 N D U I T S * * * * * * * 

CONDUIT 
NUMBER 

1002 
2003 
5003 
3004 

90005 
90006 
90007 
90008 
90009 

DESIGN 
FLOW 

(CFS) 

o.oo 
17930.55 

12 .40 
75379.04 

0.02 
******'fr* 

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

DESIGN 
VELOCITY 

(FPS) 

o.oo 
42.86 

7 .02 
56.26 

0.48 

******** 

******** 

CONDUIT MAXIMUM 
VERTICAL 

DEPTH 
(IN) 

128.40 
128.40 

18.00 
272.40 

3.00 
3.00 
3.00 
3.00 
J.00 

COMPUTED 
FLOW 
(CFS) 

-26.24 
26.ll 
40.81 
46.86 

0.92 
12. 72 
12. 72 
34.34 
46.86 

TIME MAXIMUM TIME RATIO OF 
OF COMPUTED OF MAX. TO 

OCCURENCE VELOCITY OCCURENCE DESIGN 
HR. MIN. (FPS) HR. MIN. FLOW 

12 -4.97 12 6 o.oo 
12 7 .10 12 6 o.oo 
12 1 23.38 12 1 3.29 
12 6 9.85 12 6 0.00 
13 19 18.68 13 19 38. 79 
12 ******** 0 0 ******** 
12 ******** 0 0 ******** 
12 6 0 ******** 
12 6 ******** 0 0 ******** 

MAXIMUM DEPTH ABOVE 
INVERT AT CONDUIT ENDS 

UPSTREAM DOWNSTREAM 
(FT) (FT) 

---------
0.45 o. 73 
0.45 -5.41 

40.51 1.40 
1.40 1.30 
9.52 39.59 

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

******** 
1----------------------------------------------------------------------------------------------

ENVIRONMENTAL PROTECTION AGENCY 
WASHINGTON, D. C. 

EXTENDED TRANSPORT PROGRAM 

ANALYSIS MODULE 

WATER RESOURCES DIVISION 
CAMP DRESSER & MCKEE INC. 
ANNANDALE, VIRGINIA 

FAITH BAPTIST CHURCH STORMWATER MANAGEMENT ANALYSIS 10-09-08 
24-HOUR TYPE II RAINFALL, 100 YEAR STORM EVENT DEVELOPED CONDITION 

CONDUIT 
NUMBER 

1002 
2003 
5003 
3004 

90005 

************************************************** 
* SUBCRITICAL AND CRITICAL FLOW ASSUMPTIONS FROM * 
* SUBROUTINE HEAD. SEE FIGURE 5-4 IN THE EXTRAN * 

MANUAL FOR FURTHER INFORMATION. 
************************************************** 

LENGTH LENGTH LENGTH LENGTH 
OF OF OF UPSTR. OF DOWNSTR. 

DRY SUBCRITICAL CRITICAL CRITICAL 
FLOW(MIN) FLOW(MIN) FLOW(MIN) FLOW(MIN) 

---------- ----------- --------- ---------
1216.38 79.65 o.oo 143.97 
1216.60 o.oo o.oo 223.40 

14.18 1425.82 o.oo o.oo 
23.55 1416.45 o.oo o.oo 

6.15 86.78 o.oo 1347.07 

===> EXTENDED TRANSPORT MODEL SIMULATION ENDED NORMALLY. 

===> SWMM 4. 0 SIMULATION ENDED NORMALLY. 

===> YOUR INPUT FILE WAS NAMED l 718Bl00. TXT 
===> YOUR OUTPUT FILE WAS NAMED; 1718BlOO.OUT 

LENGTH OF 
SUPERCRITICAL 

FLOW 
(MIN) 

---------o.o 
0.3 

1294.4 
3.0 
0.2 

GROUND 
SLOPE 

(FT/FT) 

0.00000 
0.10240 
0.02947 
0.11540 
0.00005 

********** *****"'****** 
********** ************ 
********** ************ 
********** *****"'****** 



James City County BMP Guidelines 

Table 2 

Worksheet for BMP Point System 

A. STRUCTURAL BMP POINT ALLOCATION 

BMP BMP Points 

x 
x 
x 
x 

Fraction of 
Site Served 

byBMP 

/J'1>(7,oo7 = 
= 
= 
= 

Weighted 
BMP Points 

?·3 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: 7· $. 

B. NATURAL OPEN SPACE CREDIT 

Natural 
Fraction of Site Open Space Credit 

x 
(0.1 per 1%) 

I~ x 
(0.15per1%) 

= 

= 

Points for 
Natural Open Space 

2.7 OP.PS 1TIS""' 
Cll..trl>tl 

TOTAL NATURAL OPEN SPACE CREDIT: ------

c. TOTAL WEIGHTED POINTS 

7.J + = 
Structural BMP Points Natural Open Space Points 

1?1<4 t(p4 i /oo '%/?# /Jvr~ - ON ?t'rfl.(.~ 1 

/;) -~ 1 k U/47iPr?~ - brtt;::' l<l?t15/ 
7, /)() ? Az.- At:-~/ 'lo ~. 

I~ 1l/$ Az, f/#tu/ .1 /CJT1"'rt.. ~ Ji.~ 7'5' ~ 

9 

/0 
Total 



j 
l f i 

: 1 /'rhm b#175r I J,MP 7VPr r-z. I \ ·-.-----.. -- .. -\ -·-· ·-----·--.. ---~--------~-__ ._._,,,,._ ..... --~ .......... --·---·--·----. ···-~~~-----. ----·-----1-
; l 

·-r/J77rC. ~,IW;!JX-?Hd/ ~ =- /2. '31 4c. 
"/P~ /"'/Ptl7tr4PI/$ ~ :::. ~ • ..J '{ ~ 

wt? I/ - / 1
1
//111 PtPtV IWS ~/Z.t.:"' 

WQV ;;. t/;z. x 3, ~ tf i-.. t/ 3 ;'' () '::' 12 IZ. f' 1% .l 

p;U;rf {!'Usv""770.,J ;_. ~~ ~ ~{.,g- : 

Vt'l...t1/UH (~-n..t~U-) .= /2.IZy ~ trtst/ ~ ~3· 08 ' 

f-=- o.~1 c~ 

;; ~ /&!2t/-fo/1. ~1cfs -- #~tJ~ !"'a ·::?:/' 12.ks ~13·/??/~. 
~l'Yl PW- ~~,PL.v~ ~/?Of/; ~~ · 
?m-&~-~~CH~U:r' A'iif?./-1,,e-u/k:.,.,1-f ~.,--$~ 

l 
l 
l 

l 



~'. \/ ,,.- ~:;,oe 

-:::. l'Zl2.t/~J 

7/;,· ~'::. Jb31 h~ 
,;.t.ll 

. ---- "/CJCJ 31:' 

1P-z. '4i:."' 30~1 r:t' 
0.::6 _.... ~Of, Z f:.'3 

..-,;'!; tis-.,:: 31) 31 ~'!. 
;;1,07_ 3>P ?>I ~'5 

-tP,,. ilsv ... )0~1 £-S 
&,o. 'It. - . - l,o.'5<( ¢;: 3" # aC1 F1c..c •O 4o,tf2.. -0 ~3 

-\. "/ ,....,.._ ",. 

7- :5tJ:!Jt 1"/a,3~;c:fs 9 &,c,o ~ '!} .... -I -

fo-z. ~ 30~{ es/ o.~, cfS =- 1° f 52 Sc-t:. 

/v3 ;;. . jo~t '-'/. /o-zz..~ - 13777 $"-c:'.-C.. -
Tuy - )o"31 9 / tf.tllb fs - 37~f>e s~ 

~ /-<.{ 
-::. 70717 s~ ~ /9 ;;;cs ftJ /Jfr;.; 



VDOT ES-2 8 24• FES 
INV. = 81.3' 

~ VDOT MH-1 
~ NO RIM OR INV. 

SHOT MH IS BURIED 

VDOT Dl-3A ~ VDOT Dl-3A 
Cf}) RIM = 87.97' ~ RIM = 88.20' 

INV. = 82.97' INV. = 83.55' 

VDOT Dl-3A ~ VDOT Dl-3A 9 RIM = 89.65' ~ RIM = 90.33 
INV. = 85.50' INV. = 86.16' 

\/DOT Ol-3A ~ VDOT 01-3A 9 RIM= 91.17' ~ RIM= 93.88' 
INV. = 87.01' INV. = 89.87' 

VDOT Dl-3A ~ VDOT MH-1 8 RIM = 90.72' ~ NO RIM OR INV. 
INV. = 86. 70' SHOT MH IS BURIED 

VOOT 01-1 ~ VDOT ES-2 8 RIM = 97.00' ~ 15• r:ES 
INV. = 93.01' INV. = 85.80' 

NOTES: 
1. THIS SURVEY WAS DONE WITHOUT THE BENEFIT OF A TITLE REPORT. 
2.REFERENCES: PB.65,PG. 76 
3.ADDRESS: 4107 ROCHAMBEAU DRIVE 

HIS LAND SLRVEYHJ, OC. 
P.O. BOX 100 
PROVIDENCE FORGE VIRGINIA 23140 
(804) 966-7017 

N 

T.M. 13-4,1-9 
FAITH BAPTIST CHURCH 

DOC.*990008273 

CLASS I 

LOW FLOW WllH 
S.S. PlAlE 

N84"16'58"W 
242.25' 

~GRINDER 
PUMP 

T.M. 13-4,1-98 
COMMONWEALTH OF VIRGINIA 

GROUP, LLC 
DOC. lf050016429 

\ 
\\ Cl.ASS Ill PRINCIPLE 

SPILLWAY BARRELL 
FES INV- 57.28' 

0 
PROPANE 

T.M. 13-4,1-40 
FAITH BAPTIST CHURCH 

08.822,PG.634 

NUM 
C1 
C2 

AS-BUil T SURVEY 
ON PROPERTY STANDING IN THE NAME 

OF 

DELTA 
7·52'1 o" 
9".36'26" 

FAITH BAPTIST CHURCH OF 
WILLIAMSBURG 

LOCATED IN STONEHOUSE DISTRICT 
JAMES CITY COUNTY, VIRGINIA 

SCALE: 1"=100' DATE: 10/21 /2011 
J.N. 110.8 

ARC RADIUS BEARING DISTANCE 
387.98' 2824. 79' N65"45'21 "W 387.68' 
118.04' 703. 96' N40"01 '11 "E 117. 90' 



r,C":;\ \IDOT ES-2 
~ 24• FES 

INV. "" 81.3' 

\IDOT MH-1 cf}) NO RIM OR INV. 
SHOT MH IS BURIED 

\IDOT Ol-3A ~ VDOT 01-3A 8 RIM • 87.97' ~ RIM • 88.20' 
INV. • 62.97' INV. • 83.55' 

VDOT 01-JA r;::-;;, VDOT Ol-3A 8 RIM • 89.65' ~ RIM • 90.33 
INV. • 65.50' INY. • 86.16' 

VDOT 01-JA r;::--;;, VDOT Ol-3A § RIM • 91.17' ~ RIM • 93.88' 
INV. • 87.01' INY. • 89.87' 

VDOT Dl-3A ~ \IDOT MH-1 8 RIM • 90.72' ~ NO RIM OR INV. 
INV. • 86. 70' SHOT MH IS BURIED 

VDOT 01-1 ~ VDOT ES-2 8 RIM • 97.00' ~ 15• FES 
INV. • 93.01' INV. • 85.80' 

NOlES: 
1. THIS SURVEY WAS DONE WITHOUT THE BENEFIT Of A TITLE REPORT. 
2.REFERENCES: PB.65,PG. 76 
3.ADDRESS: ~107 ROCHAMBEAU DRIVE 

HIS LAND ~VEYOO, 0C. 
P.O BOX 100 

w • • ,... " !'> 0) 
O> o) 
ro 
(0 C\I z 

PROVIIDCE FOOGE VIRGINIA 23140 
(80-4) 966-7017 

N 

T.M. 13-4,1-9 
FAITH BAPTIST CHURCH 

DOC.f99000827:5 

CLASS I 

N84i6'58"W 
242.25 

\ 

T.M. 13-4, 1-98 
COMMONWEALlH OF VIRGINIA 

GROUP, LLC 
DOC.f050016429 

\ a.ASS • l'ftlNCIPL£ 
\ Sl'IU.WAY 9MftEU. 

FES INV- 57.Jlf 

0 

PRCPANE 

T.M. 13-4,1-40 
FAITH BAPTIST CHURCH 

DB.822,PG.634 

NUM 
C1 

C2 

DELTA 
7"52'10" 
9•35'26" 

AS-BUil T SURVEY 
ON PROPERTY STANDING IN THE NAME 

OF 
FAITH BAPTIST CHURCH OF 

WILLIAMSBURG 
LOCATED IN STONEHOUSE DISTRICT 

JAMES CITY COUNTY, VIRGINIA 
SCALE: 1"=100' DATE: 10/21/2011 

J.N. 110.8 

rEB 2 7 20\'2. 

ARC RADIUS BEARING DISTANCE 
387.98' 2824.79' N65.45'21 "W 387.68' 
118.04' 703.96' N.W"01 '11 "E 117.90' 



• 

James City County, Virginia 
Environmental Division 

FEB 2 7 2012 

Stormwater Management I BMP Facilities 
Record Drawing and Constructfon 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. Currently there are 
over 20 water quality type BMP's accepted by the County. ) 

Section 1 - Site Information: 

Project Name: 
Structure/BMP Name: 

Faith Baptist Church 
-~----·-------'wco~s~4:--------~~---~--

-~~--~---·-------------~------ -----
Project Location: 

BMP Location: 

4107 Rochambeau Drive 
4107 Rochambeau-Drive --------------

County Plan No.: __ SP ____ OIQ!___ -~Z-

Project Type: 0 Residential 0 Business Tax Map/Parcel No.: (13-4)(1-40) 

0 Commercial 0 Office BMP ID Code (if known): WC054 

0 Institutional 0 Industrial Zoning District:: Agricultural, A-1 
0 Public 0 Roadway Land Use: Church --- -----
1£1 Other Church Site Area (sf or acres): 7.007 AC ----- -----

Brief Description of Storm water Management/BMP Facility: 

Dry Detention Basin with Sediment Forebay 

Nearest Visible Landmark to SWM/BMP Facility: _____ F_ai_th_B_ap'--t_is_t _C_h_ur_c_h_R_e_cr_e_at_io_n_B_u1_·1d_i_n=g ___ _ 

Nearest Vertical Ground Control (if known): 
0 JCC Geodetic Ground Control 0 lJSGS 0 Temporary tZl Arbitrary 0 Other 

Station Number or Name: na 

Datum or Reference Elevation: Landmark Desi&!! Group Vertical Control SP-01-06-2000 
Control Description: ____________ TB __ M_N_a1_·1_F_ou_n_d_#_l __________ _ 
Control Location from Subject Facility: ________________ . _____ _ 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: D Yes D No 1!J Unknown 
Approx. Construction Start Date for SWM/BMP Facility: _________ u-'nknown ________ _ 

Facility Monitored by County Representative during Construction: 0 Yes 0 No l!J Unknown 
Name of Site Work Contractor Who Constructed Facility: James McReynolds ---------
Name of Professional Firm Who Routinely Monitored Construction: none 
Date of Completion for SWM/BMP Facility: ___________ O_ct_o_be_r_2_0,_1_1 _________ _ 

Date of Record Drawing/Construction Certification Submittal: October 21, 2011/ January 20,2012 

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

Sectio.n 3 - Q'Yner I Designer I Contractor ~nformation: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Name: Faith Baptist Church 

Mailing Address: 4107 Rochambeau Drive 
Williamsburg, VA 23188 

Business Phone: (757) 566-0456 Fax:-------
Contact Person: James McReynolds Title: 

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

Firm Name: Mitchell-Wilson Associates, P.C. 
Mailing Addr-e-ss_:______ P.O. Box 1269 -------

West Point, VA23181-1269 

Business Phone: (804) 843-9744 

Fax: 
Responsible Plan Preparer: Jonathan Blair Wilson, P.E. 

President ----Title: -----------
Plan Name: Faith Baptist Church Parking Area Expansion _____ _ 

Firm's Project No. MWA-07-1718.'----------
Plan Date: 10-09-08 

----~----------
She et No. 's Applicable to SWM/BMP Facility: _g__ I _Q_ I S2_ I~ I __ _ 

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

Name: ____________ J_am_e_s_M~c_R_e_yn_o_ld_s __________ _ 

Mailing Address: SS''// M&M6Jlt. S Pll.L~~~~----­
___6,#N""'1~~ VA ~J~-'~'~~~~ 

727 -- s-"' -2zH:-------· Business Phone: 

Fax: 

Contact Person: ______ ·---------------------~ 
Site Foreman/Supervisor: 
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/or the project including any Stormwater Management/BMP Facilities. 
A Registered Professional Engineer is responsible for the inspection, monitoring and 
certification of Stormwater Management I BMP facilities during its construction.) 

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: HIS Land Surveying 
Mailing Address: P.O. Box 100 

Providence Forge, VA 23140 
Business Phone: (804) 96()~ 7017 

Fax:_~~~~-~~~~~~~~~~~~~ 

Name: Dean Raynes 
Title: . Land Surveyor 

Signatureo~f#=. 
Date: .z//7~~ _ 

~~ . 

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

------------<Seal) 

Virginia Registered Professional Engineer 
or Certified Land.Surveyor 

Construction Certification 

Firm Name: Wilson Engineers, LLC 
Mailing Address: P.O. Box 1269 

WestPoint, VA 23181 
Business Phone: (804) 843-9744 

Fax:_~~~~~~~~~~~~~~~~ 

Name: Jonathan Blair Wilson 
Title: Professional Engineer 

Signatureo ~ ,,. 
Date: ~/!"" D-/J:. 

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

Virginia Registered 
Professional Engineer 
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Section 5 - Record Drawing and Construction Certification Requirements and Instructions: 

0 PreConstruction Meeting - Provides an opportunity to review SWM I BMP facility construction, 
maintenance and operation plans and address any questions regarding construction and/or 
monitoring of the structure. The design engineer, certifying professionals (if different), 
Owner/Applicant, Contractor and County representative(s) are encouraged to attend the 
preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually, 
this requirement can be met simultaneously with Erosion and Sediment Control preconstruction 
meetings held for the project. 

A fully completed STORM WATER MANAGEMENT I BMP FACILITIES, RECORD 
DRAWING and CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING 
CHECKLIST. All applicable sections shall be completed in their entirety and certification 
statements signed and sealed by the registered professional responsible for individual record 
drawing and/or construction certification. 

The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land 
Surveyor for the drainage system of the project including any Best Management Practices. 

0 Construction Certification. Construction of Stormwater Management I BMP facilities which 
contain impoundments, embankments and related engineered appurtenances including subgrade 
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs, 
toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored by a 
Registered Professional Engineer or his/her authorized representative. The Engineer must certify 
that the structure, embankment and associated appurtenances were built in accordance with the 
approved design plan, specifications and stormwater management plan and standard accepted 
construction practice and shall submit a written certification and/or drawings to the Environmental 
Division as required. Soil and compaction test reports, concrete test reports, inspection reports, 
logs and other required construction material or installation documentation may be required by the 
Environmental Division to substantiate the certification, if specifically requested. The Engineer 
shall have the authority and responsibility to make minor changes to the approved plan, in 
coordination with the assigned County inspector, in order to compensate for unsafe or unusual 
conditions encountered during construction such as those related to bedrock, soils, groundwater, 
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major 
changes to the approved design plan or structure must be reviewed and approved by the original 
design professional and the James City County Environmental Division. 

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

Dual Purpose Facilities - Completion of construction also includes an interim stage for 
Stormwater Management I BMP facilities which serve dual purpose as temporary sediment basins 
during construction and as permanent stormwater management I BMP facilities following 
construction, once development and stabilization are substantially complete. For these dual 
purpose facilities, construction certification is required once the temporary sediment basin phase of 
construction is complete. Final record drawing and construction certification of additional 
permanent components is required once permanent facility construction is complete. 

Interim Construction Certification is required for those dual purpose embankment-type facilities 
that are generally ten ( 10) feet or greater in dam height(*) and may not be converted, modified or 
begin function as a permanent SWM I BMP structure for a period generally ranging from six (6) to 
eighteen (18) months or more from issuance of a Land Disturbance permit for construction. 
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Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment 
Control Handbook (VE SCH); have a temporary service life of less than eighteen (18) months; and 
will be removed completely once associated disturbed areas are stabilized, ~a distinct hazard 
to the public's health, safety and welfare is determined by the Environmental Division due to the 
size or presence of the structure or due to evidence of improper construction. 

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the 
natural bed of the stream or waterway at the downstream toe of the embankment to the top of the 
embankment structure in accordance with 4V ACS0-20-30, Virginia Impoundment Structure 
Regulations and the Virginia Dam Safety Program.) 

Record Drawings shall provide, at a minimum, all information as shown within these requirements 
and the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility 
being constructed. Other additional record data may be formally requested by the James City 
County Environmental Division. (Note: Refer to the current edition of the James City County 
Guidelines for Design and Construction of Stormwater Management BMP 's manual for a 
complete list of acceptable BMP 's. Currently there are over 20 acceptable water quality type 
BMP 's accepted by the County.) 

0 Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, 
etc.) set of the approved stormwater management plan including applicable plan views, profiles, 
sections, details, maintenance plans, etc. as related to the subject SWM I BMP facility. The set 
shall indicate "RECORD DRAWING " in large text in the lower right hand corner of each sheet 
with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed 
beside design values. Approved design plan values, dimensions and data shall not be removed or 
erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing 
status. Elevations to the nearest 0.1' are sufficiently accurate except where higher accuracy is 
needed to show positive drainage. Certification statements as shown in Section 4 of the Record 
Drawing and Construction Certification Form, or similar forms thereof, and professional 
signatures and seals, with dates matching that of the record drawing status in the revision or title 
block, are also required on all associated record drawing plans, prints or reproducibles. 

0 Submission Requirements. Initial and subsequent submissions for review shall consist of a 
minimum of one (l) blue/black line set for record drawings and one copy of the construction 
certification documents with appropriate transmittal. Under certain circumstances, it is understood 
that the record drawing and construction certification submissions may be performed by different 
professional firms. Therefore, record drawing submission may be in advance of construction 
certification or vice versa. Upon approval and prior to release of bond/surety, final submission 
shall include one (l) reproducible set of the record drawings, one (1) blue/black line set of the 
record drawings and one ( l) copy of the construction certification. Also for current and/or future 
incorporation into the County BMP database and GIS system, it is requested that the record 
drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an 
acceptable electronic file format such as * .dxf, * .dwg, etc. or in a standard scanned and readable 
format. The electronic file requirement can be discussed and coordinated with Environmental 
Division staff at the time of final submission. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

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

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

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

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

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

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

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

xx 2. 

xx 3. 

NIA 4. 

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

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

Top widths, berm widths and embankment side slopes. 

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

NIA 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at 
least I 00 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. 
Proper correlation is required between principal spillway (control structure) crest, emergency 
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions 
must reasonably match the design plan or be sequentially relative to each other and the facility 
must reflect the required design storage volume(s) and/or design depth. 

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

8. Elevation of the principal spillway crest or outlet crest of the structure. 
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9. Primary control structure (riser) diameter or dimensions, height, type of material and base size. 
Indicate provisions for access that are present such as steps, ladders, etc. 

10. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains. 

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

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

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

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

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

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

17. B MP interior and periphery landscaping zones conform with arrangements and requirements of the 
approved design plan. 

18. Maintenance plan taken from approved design plan transposed onto record drawing set. 

19. Fencing location and type, if applicable to facility. 

20. BMP vicinity properly cleaned of stockpiles and construction debris. 

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

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

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

III. Group A- Wet Ponds (Includes A-I Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.) 

Al. All requirements of Section II, Minimum Standards, apply to Group A facilities. 

A2. Principal spillway consists of reinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. 

A3. Sediment forebays or pretreatment devices provided at inlets to pond. Generally 4 to 6 ft. deep. 

A4. Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 
12 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy 
equipment or vehicle use. 

AS. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment 
monitoring purposes. 

A6. Pond liner (if required) provided. Either clay liners, polyliners, bentonite liners or use of chemical 
soil additives based on requirements of the approved plan. 

A 7. Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal pool 
edge and/or an aquatic bench extending a minimum of l 0 feet inward from the normal shoreline 
with a maximum depth of 12 inches below the normal pool elevation, if applicable, per the 
approved design plans. (Note: Safety benches may be waived if pond side slopes are no steeper 
than 4H:1V). 

AS. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the 
principal spillway structure. 

A9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility. 

Al 0. Low flow orifice has a non-clogging mechanism. 

Al 1. A pond drain pipe with valve was provided. 

A 12. Pond side slopes are not steeper than 3H: 1 V, unless approved plan allowed for steeper slope. 

A 13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

IV. Group B - Wetlands (Includes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond 
Wetland System and B-4 Pocket Wetland) 

B 1. Same requirements as Group A Wet Ponds. 

B2. Minimum 2:1 length to width flow path provided across the facility. 

B3. Micropool provided at or around outlet from BMP (generally 3 to 6 ft. deep). 

B4. Wetland type landscaping provided in accordance with approved plan. Includes correct 
pondscaping zones, plant species, planting arrangements, wetland beds, etc. Wetland plants 
include 5 to 7 emergent wetland species. Individual plants at 18 inches on center in clumps. 

BS. Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface 
elevation and 15 ft. setback to structures). 

B6. No more than one-half(V.) of the wetland surface area is planted. 

B7. Topsoil or wetland mulch provided to support vigorous growth of wetland plants. 

BS. Planting zones staked or flagged in field and locations subsequently established by appropriate 
field surveying methods for record drawing presentation. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

v. Group C - Infiltration Practices (Includes C-1 Infiltration Trench; C-2 Infiltration Trench; 
C-3 Infiltration Basin; and C-4 Infiltration Basin) 

Cl. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable. 

C2. Facility is not located on fill slopes or on natural ground in excess of six (6) percent. 

C3. Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment 
devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass 
channels, plunge pools or other acceptable measures. 

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

C5. Sides of infiltration practice lined with filter fabric. 

C6. Facility was not used for erosion and sediment control purposes and sediment was prevented from 
entering the facility to the greatest extent possible during construction. 

C7. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of storm water to the facility. 

C8. Minimum one hundred (JOO) foot separation horizontally from any known water supply well and 
minimum one hundred (100) foot separation upslope from any building. 

C9. Minimum twenty-five (25) foot separation down gradient from any structure. 

C IO. Stormwater outfalls provided for overflow associated with larger design storms. 

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

C 12. Facility does not currently cause any apparent surface or subsurface water problems to downgrade 
properties. 

Cl3. Observation well provided. 

C 14. Adequate, direct access provided to the facility for future maintenance, operation and inspection. 
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STORMWATERMANAGEMENT /BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VI. Group D - Filtering Systems (Includes D-1 Bioretention Cells; D-2 Surface Sand Filters; D-3 
Underground Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic 
Filters; and D-6 Pocket Sand Filters) 

D 1. All requirements of Section II, Minimum Standards, apply to Group D facilities. 

D2. Sediment pretreatment devices provided. 

D3. For D-1 BMPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level 
spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided. 

D4. For D-1 BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided 
was based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials 
were provided; woody vegetation is absent from inflow locations; and trees are located around 
facility perimeter. 

D5. Facility was not used for erosion and sediment control purposes and sediment was prevented from 
entering the facility to the greatest extent possible during construction. 

D6. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed . 

D7. Filtering system is off-line from storm drainage conveyance system. 

D8. Overflow outlet has adequate erosion protection. 

D9. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality volume 
to the filtering structure. 

D IO. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer beneath 
the facility. 

DI I. Minimum fifty (50) foot separation from any slope fifteen (15) percent or greater. Minimum one 
hundred (100) foot separation horizontally from any known water supply well. Minimum one 
hundred (100) foot separation upslope and twenty-five (25) foot separation downslope from any 
building. 

D 12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of stormwater to the facility. 

D 13. No visual signs of erosion or channel degradation immediately downstream of facility. 

D 14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
AS-BUILT PLAN CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VII. ... G .... r'""'o""'u""p--=E~----=0-p....,e=n"'"C-=-'i'h=a=n=n=e=l-=S'""y-"'s""'te=m=s--( Includes E-1 Wet Swales (Check Dams); E-2 Dry Swales;and 
E-3 Biofi/ters) 

E 1. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable. 

E2. Open channel system has constructed longitudinal slope of less than four (4) percent. 

E3. No visual signs of erosion in the open channel system's soil and/or vegetative cover. 

E4. Open channel side slopes are no steeper than 2H: 1 V at any location. Preferred channel sideslope 
is 3 H: IV or flatter. 

ES. No visual signs of ponding are present at any location in the open channel system, except at rock 
check dam locations for E-1 systems (Wet Swales). 

E6. For E-2 BMPs (Dry Swales), an underdrain system was provided. 

E 7. Treated timber or rock check dams provided as pretreatment devices for the open channel system. 

E8. Gravel diaphragm provided in areas where lateral sheet flow from impervious surfaces are directly 
connected to the open channel system. 

E9. Grass cover/stabilization in the open channel system appears adaptable to the specific soils and 
hydric conditions for the site and along the channel system. 

ElO. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly 
mowed. 

El 1. Facility was not used for erosion and sediment control purposes and sediment was prevented from 
entering the facility to the greatest extent possible during construction. 

E 12. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function 
of the facility are anticipated. 

El3. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location. 

El4. For E-3 BMPs (Biofilters), sideslopes are 3H:lV maximum at any location. 

El5. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent 
at any location. 

E 16. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the 
constructed roadway length. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

VIII. Group F - Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention 
with Forebay) 

FI. 

xx F2. 

NIA F3. 

xx F4. 

NIA F5. 

xx F6. 

NIA F7. 

xx FS. 

NIA F9. 

NIA FIO. 

xx Fl I. 

xx Fl2. 

xx Fl3. 

xx Fl4. 

xx FIS. 

xx Fl6. 

All requirements of Section II, Minimum Standards, apply to Group F facilities. 

Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow) 
location. 

Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.) 

Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in 
depth. 

A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging. 

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring 
gaskets for watertight joint construction. 

Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging. 

Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal 
orifice control was utilized and a small, cage type external trash rack. 

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation. 

Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

Stilling basin or standard outlet protection provided at principal spillway outlet. 

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet 
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment 
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable. 

No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

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

No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function 
of the facility are anticipated. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

IX. Group G - Open Spaces (Includes All Open Space Types G-1; G-2; and G-3) 

G 1. All requirements of Section II, Minimum Standards, apply to Group G facilities as applicable. 

G2. Constructed impervious areas appear to conform with locations indicated on the approved plan and 
appear Jess than sixty (60) percent impervious in accordance with the requirements of the James 
City County Chesapeake Bay Preservation Ordinance. 

G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are 
protected by other enforceable instruments that ensures perpetual protection. 

G4. Provisions included to clearly specify how the natural vegetated areas utilized as dedicated open 
space will be managed and field identified (marked). 

G5. Adequate protection measures were implemented during construction to protect the defined 
dedicated open space areas. 

G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or 
graded). 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

X. Storm Drainage Systems (Associated with BMP's Only) 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities 
such as onsite or olfsite storm drains, open channels, inlets, manholes, junctions, outlet protections, 
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with 
drainage to and/or from a constructed SWMIBMP facility. The intent of this portion of the certification is 
to accurately identify the type and quantity of inflow or outflow points associated with the facility for future 
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the 
intent of this section. As a general rule, storm drainage systems would include incidental facilities to the 
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of 
storm drainage conveyance system length, whichever is less.) 

SD 1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

XX SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility. 

XX SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

XX SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments. 

NIA SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy 
dissipation structures. 

XII. Other Systems (Includes any non-typical, specialty, manufactured or innovative stormwater 
management/BMP practices or systems generally accepted for use as or in 
conjunction with other acceptable stormwater management I BMP practices. 
Requires evidence of prior satisfactory industry use and prior Environmental 
Division approval, waiver or exception .) 

O 1. All requirements of Section II, Minimum Standards, apply to this section. 

02. Certification criteria to be determined on a case-by-case basis by the Environmental Division 
specific to the proposed SWM/BMP facility. 
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XIII. References 

STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

(The James City County Record Drawing and Construction Certification Forms and 
Checklists for Storm water Management I BMP facilities were developed using the 
following sources and references. ) 

0 Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond 
Checklist. 

0 James City County, Virginia, Guidelines for Design and Construction of Storrnwater Management 
BMP's (October 1999). 

0 James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and Erosion 
and Sediment Control and Stormwater Management Design Plan Checklists. 

0 James City County Stormwater Policy Framework, Final Report of the James City County BMP 
Policy Project, October 1998, The Center for Watershed Protection. 

0 Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin. 

0 Prince William County, Virginia, Stormwater Management Fact Sheet. 

0 Stafford County, Virginia, As-Built Plan Checklist. 

0 Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and 
Specifications. 

0 USEPA/Watershed Management Institute, Stormwater Management Inspection Forms. 

0 Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & 
Recreation, 1997. 

0 Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Department of 
Conservation and Recreation, Division of Soil and Water Conservation. 

O Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation 
and Recreation, Division of Soil and Water Conservation. 

File: Shared\SWMProg\BMP\Certif\RDCC _fillable. wpd 
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