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COUNTY OF JAMES CITY, VIRGINIA 

DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

THIS DECLARATION, made this 19th day ofNovember, 2004, between Stonehouse Glen, L.L.C., and all 
successors in interest, ("COVENANTORS(S)"), owner(s) of the following property: 

Street Address: 9101 Six Mount Zion Road, James City County 
Legal Description: Parcel B-Stonehouse, Inc. and Parcel 18, LaGrange Tract 
Project Name: Fieldstone Parkway Road Extension 
Document Nos. 040010273 and 040010274, and the County of James City, Virginia ("COUNTY"). 

WITNESS ETH: 

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 COVENATOR(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 ~d 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 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 
asses the COVENANTOR(S) and/or all property served by the SYSTEM for the cost of the work and any 
applicable penalties. 
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6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any and all 

claims for damages to persons or property arising from the installation, construction, maintenance, repair, 
operation or use of the SYSTEM. 

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

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

9. This COVENANT shall be recorded in the County Land Records. 

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

COVENANTOR(S) D 
1~~~ 

Print Name/Title Kenneth G. McDermott, Manager 

COMMONWEALTH OF VIRGINIA 
CITY/COUNTY OF James City 

I hereby certify that on this 19th day of November, 2004, before the subscribed, a Notary Public of 
the State of Virginia, and for the City/County of James City, aforesaid personally appeared Kenneth G. 
McDermott, and did acknowledge the aforegoing instrument to be their Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this 19th day of 
November, 2004. 

~ u:+ .. :7U · f?.uru' 
Patricia M. Penci, Notary Public 

My Commission expires: June 30, 2006 
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Approved as to form: 

/J/4//lJI 
County Attorney 

• 
This Declaration of Covenants prepared by: 

Patricia M. Penci 
(Print Name) 

Office Manager. The LandMark Design Group, Inc. 
(Title) 

4029 Ironbound Road, Suite 100 
(Address) 

Williamsburg, VA 23188 
(City) (State) (Zip) 

I S7-~? '3-~'l 7 S' U~l:J,.e.) 
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VIRGINIA: CITY OF WIUJAMSBURG &. cour~JAMES C~ 
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DECLARATION OF COVENANTS 

Ucopy COUNTY OF JAMES CITY, VIRGINIA 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

THIS DECLARATION, made this /b+lt day of .:T UAu. , 2005, between Stonehouse Glen. 
L.L.C., and all successors in interest, ("COVENANTORS(S)"}, owner(s) of the following property: 

Street Address: --"'""9"""10"""'1'"'"'a=n=d'"""9-=1=5-=-l """S=ix~M=o=u=nt=-=Z=i=o=n-=R=o=a=d,"-'T;;;...;o""'an=o-------------
Legal Description: ~P;;;...;ar~ce=l-=1 ___ 8~, L=a~G~ran .......... ..._ge=-T-=-r __ a __ ct""""a=n=d ..... P ..... ar.-..c ..... e ..... l ...... 1""""5,~H=1=· c=ks=-=T=ra"""c-'-t ________ _ 
PrajectName: --~S=t=on=e=h=o=us=e~G=l=e=n~S=e=ct=io=n=-=I=-------------------~ 
Document No. 040010274, 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 COVENATOR(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 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 
asses the COVENANTOR(S) and/or all property served by the SYSTEM for the cost of the work and any 
applicable penalties. 
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• 
6. The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any and all 

claims for damages to persons or property arising from the installation, construction, maintenance, repair, 
operation or use of the SYSTEM. 

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

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

9. This COVENANT shall be recorded in the County Land Records. 

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

ATTEST: Print Name/Title Kenneth G. McDermott, Manager 

~M.t?uu. 

COMMONWEAL TH OF VIRGINIA 
CITY/COUNTY OF James City 

I hereby certify that on this ID-#t day of .:r~ , 2005, before the subscribed, a Notary 
Public of the State of Virginia, and for the City/County of James City, aforesaid personally appeared 
Kenneth G. McDermott, and did acknowledge the aforegoing instrument to be their Act. · 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this I~ day ofTt.CM.& 
__ ,2005. 

Patricia M. Penci, Notary Public 

My Commission expires: June 30, 2006 
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This Declaration of Covenants prepared by: 

Patricia M. Penci 
(Print Name) 

Office Manager. The LandMark Design Group, Inc. 
(Title) 

4029 lronbound Road. Suite 100 
(Address) 

Williamsburg.VA 23188 
(City) (State) (Zip) 
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'JUL 19 2010 

COUNTY/STATE AGREEMENT 
'?tceNEO FOR 

INSPECTION AND MAINTENANCE 
OF COUNTY CONTROLLED GRADE SEPARATION STRUCTURE 

THIS AGREEMENT FOR INSPECTION AND MAINTENANCE of a County controlled grade 
separation structure, made as of the date last signed below by and between (hereinafter 
"Comity"); and the Commonwealth of Virginia, Department of Transportation (hereinafter 
"Department"); 

WHEREAS, the Department considers structures that are crossed by public roads but are not 
required for the purposes of those using said road to be a County controlled grade separation 
structure, except as otherwise defined in 24 V AC 30-91-11 O.J, and to be ineligible for 
maintenance by the Department; and 

WHEREAS, the County approved plans for a subdivision shown on a plat entitled 
"SUBDMSION PLAT SHOWING STONEHOUSE GLEN, SECTIONS 1 & 2, AND RIGHT 
OF WAY OF FIELDSTONE PARKWAY, BEING A SUBDMSION OF THE PROPERTY OF 
FIELDSTONE INVES1MENT, LLC AND STONEHOUSE GLEN, LLC, STONEHOUSE 
DISTRICT, JAMES CITY COUNTY, VIRGINIA that is recorded in the Clerk's Office of the 
Circuit Court in Instrument Number 060016179 a copy of which is incorporated herein as 
Exhibit A; and 

WHEREAS, in accordance with the Code of Virginia, §15.2-2265, recording the described plat 
transferred title, in fee simple, to all portions set apart for streets, alley and areas for public use 
to the County; and 

WHEREAS, said plat shows areas dedicated to the public, including a road named Fieldstone 
Parkway that passes over a structure that the Department deems to be a County controlled grade 
separation structure and is located in the area shown on the described plat as "EXISTING CART 
AND IRRIGATION EASEMENT (GOLF CLUB) PB 66, PG 80-88." 

WHEREAS, the county, pursuant to authorities established in Title 15.2 and §33.1-229. Code of 
Virginia. consented to the grade separation and construction of the structure and, upon 
acceptance of the roadway for maintenance by the Department as a part of the secondary system 
of state highways, desires the Department to maintain the structure as though it did qualify for 
maintenance as an integral part of the roadway; and 

WHEREAS, uniquely qualified personnel are required to perform periodic safety inspections of 
roadway structures to assure their structural integrity and the safety of those using the structure; 
and 



Agreement of a Comty Controlled Grade Separation Structure 
Name of Comty: James City County 
Name of Street: Fieldstone Parkway, Golf Cart Tunnel 

WHEREAS, the Department routinely inspects structures of the secondary system of state 
highways with appropriately qualified personnel in accordance with the National Bridge Safety 
Inspection Act; and 

WHEREAS, the County desires the Department to assume the responsibilities for the inspection 
and maintenance of the structural integrity of the structure as though it otherwise qualified for 
maintenance as part of the secondary system of state highways maintained by the Department; 

NOW, THEREFORE, THIS AGREEMENT FOR INSPECTION AND MAINTENANCE 

In consideration of the covenants contained herein and the County's request that the roadway and 
structure be maintained by the Department as part of the secondary system of state highways 
under its operational jurisdiction; and 

In consideration of the Department's acceptance of responsibility to maintain the roadway and 
the structure crossing; 

I. The County agrees: · 

A. To bear all liability for any and all maintenance of the structure. 

B. To bear all liability for any and all inspections and maintenance of any public safety 
security systems, including lighting that it may require for those using the structure 
other than those using the roadway, unless otherwise agreed to by the parties to this 
Agreement. Nothing herein shall preclude the County from obtaining contracts or 
indemnification from other persons or persons· with respect to the performance of or 
liability for the maintenance of the structure. 

C. To provide the Department with permanent copies of the 'as built' structure plans, 
specifications, and construction inspection records certified to the County by a 
competent, licensed professional engineer attesting to the proper construction of the 
facility. 

D. That the Department, in its sole discretion, may inspect the structure at any time and 
perform any maintenance it deems necessary for the safety of the public. 

E. To bear all reasonable costs associated with the periodic inspection of the structure and 
any and all subsequent maintenance, including that of any public safety security 
systems, such as lighting, and necessary reconstruction the structure, reimbursing the 
Department within thirty (30) days of being billed for the service performed by or for 
the Department. 
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Agreement of a Col.lllty Controlled Grade Separation Structure 
Name of County: James City County 
Name of Street: Fieldstone Parkway, Golf Cart Tunnel 

F. With respect to the maintenance and operation responsibilities borne by the County as 
described in Paragraphs A and B above, the County further agrees: 

1. That the Department has no maintenance, upkeep and/or repair responsibility or 
liability for the structure except as provided by the Code of Virginia in cases of 
physical damage resulting from road maintenance projects or road construction 
projects administered by the Department 

2. The Cotmty.will not seek indemnification or contribution from the Department with 
respect to any claims or damages arising from improper maintenance of those items 
for which the Col.lllty is responsible. 

II. The partied hereto further acknowledge that: 

A. To perform periodic inspections of the structure with appropriately qualified inspection 
personnel and to maintain he structural integrity of the facility as though it were a 
necessary part of the secondary system of state highways maintained by the 
Department, all in keeping with normal practices. 

B. To endeavor to provide the County notice of maintenance activity that it anticipates will 
exceed $10,000 (ten thousand dollars) in cost before performing maintenance of a non
emergency nature. 

C. To bear the liabilities and responsibilities normally associated with the preservation of 
the structural safety of the facility, effective with the date the roadway is accepted as 
part of the secondary system of state highways maintained by the Department. 

III. The parties hereto further acknowledge that: 

A. The Department in its sole discretion may close the road or the structure as it deems 
necessary for the safety of the public or for proper completion of work, and shall close 
the structure permanently upon the County's request accompanied by: 

1. A resolution guaranteeing that the County shall reimburse the Department for all 
reasonable costs incurred in the closing of the structure, and 
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Agreement of a County Controlled Grade Separation Structure 
Name of County: James City County 
Name of Street: Fieldstone Parkway, Golf Cart Tunnel 

2. Documentation providing evidence that the County has the authority to close or 
require closure of the structure without obtaining consents from any other party. 

B. This Agreement does not relieve the parties hereto of liability due to negligence or of 
their rights and obligations pursuant to any applicable federal or state laws or 
regulations. 

Witness the following signature and seals: 

APPROVE~ tJaM. . A 
' Couilfy~~ 

By: ~J:~(~ 
cN and Title) Sanford B. Wanner 

County Administrator 

. Commonwealth of Virginia, Department of Transportation 

Commonwealth Transportation Commissioner 

COMMONWEALTH OF VIRGINIA, €fff'/COUNTY OF ! a..~~~ C. , .\:~ , to wit: 

(Name) s~ll\ r. cg\ ~. t, )g \1\11\Cj. '-A\,) "'h ~'"'',=ks.~ c- , acknowledged the foregoing 
instrument before me this \ 6 "'"' day of '":Iv'~ , ,,;>o , o . 
Beth Klapper 

Notary Public No.: 7182762 ~~ ""'> ~ O 
Commonwealth of Virginia NOTAR YPUBLlC 0 ~"" 
My Commission Expires: 

S) S C.''MP.a '3 \ )Ro 'ih My commission expires: g °"•w.Q.M• i L, ~o 1 ~ 

COMMONWEAL TH OF VIRGINIA, CITY /COUNTY OF to wit: _________ __. 

(Name) "Commonwealth Transportation 
Commissioner", party of the second part, acknowledged the foregoing instrument before me 
this day of __ _ 

NOTARY PUBLIC 
My commission expires: ___ _ 
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EXHIBIT A 

PORllON OF EASEMENT 
TO BE ABANDONED BY DEED OF 
QUITCLAIM TO BE RECORDED 
SIMULTANEOUSLY WITH THIS. EXHIBIT. 

I I 
\ A I I 
\ , \I I PARCEL R-5 

DOC. NO. 060016179 

/ 

\ / / I 

// \\( 
THE TRADITION GOLF CLUB 

AT STONEHOUSE 
TAX PARCEL 0530100004 

. INST. NO. 010010551 

EXHIBIT SHOWING 
A PORTION OF EASEMENT 

TO BE QUITCLAIMED 
BY THE TRADITION GOLF CLUB AT 

STONEHOUSE 

LANDMARK 
FIELDSTONE PARKWAY 
JAMES CITY COUNTY, VIRGINIA 

SCALE: 1" = 100' DATE: 09/19/06 

4029 lronbound Road 
Suite 100 DESIGN GROUP 

Engineers • Planners • Sutveyots 
landscape Architects • Envirormental Consultants 

Williamsburg, VA 23188 
Tel. (757) 253-2975 
Fax (757) 229-0049 
Email: lmdg~andmarkdg.com 
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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 he 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 he provided/or the drainage system/or 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: Stonehouse Glen Section I 
Structure/BMP Name: Bmpl 
Project Location: Stonehouse District, James City County, Virginia 
BMP Location: Ashlock Court ~ _, /) 

S-098-03 \) \ (\~C5~ 7 c:a:Y) c.Lt\ County Plan No.: 

Project Type: ~ Residential D Business Tax Map/Parcel No.: Tax Map 06-04 Parcel 1-01 (Part) 
D Commercial D Office BMP ID Code (if known): lv C 0 ') Z, 
D Institutional D Industrial Zoning District:: Pud-R 
D Public D Roadway Land Use: Residential 
D Other --------
Site Area (sfor acres): 85.4963 Ac. 

Brief Description ofStormwater Management/BMP Facility: Detention Basin to function as temporary sediment 
basin until stabilization of all areas draining to it. 

Nearest Visible Landmark to SWM/BMP Facility: 
Six Mount Zion Road (S.R. 600) & Fieldstone Parkway 
Nearest Vertical Ground Control (if known): 

~ JCC Geodetic Ground Control D USGS 
Station Number or Name: 340 

0Temporary D Arbitrary D Other 

Datum or Reference Elevation: Va. State Plane Nad 83 
Control Description: Disk in concrete on Old Stage Road (S.R. 30 ) 
Near end of exit ramp at 1-64 exit 227 

Control Location from Subject Facility: Southeast 5000'+,-
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction ofSWM/BMP Facility: D Yes 0No ~Unknown 
Approx. Construction Start Date for SWM/BMP Facility: 04/05 
Facility Monitored by County Representative during Construction: D Yes D No ~Unknown 
Name of Site Work Contractor Who Constructed Facility: Jack Massie Contractors 
Name of Professional Firm Who Routinely Monitored Construction: Landmark Design Group 
Date of Completion for SWM/BMP Facility: _July, 2005 
Date of Record Drawing/Construction Certification Submittal: 08-14-06 

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

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Name: Stonehouse Glen, LLC 
MailingAddress:l5 Mendham Road, P.O. Box 704 
Gladstone, New Jersey 07934 
Business Phone: 908-234-2620 Fax: -----------
Contact Person: Ken Mcdermott Title: Manager 

(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: Landmark Design Group 
Mailing Address:4029 lronbound Road, Suite 100 
Williamsburg, Va. 23188 

Business Phone: 757-253-2975 
Fax:757-229-0049 
Responsible Plan Preparer: _James W. Brawley III, P.E. 
Title: Senior Associate 
Plan Name: Plan of Development Stonehouse Glen Section II 
Firm's Project No. 2002261-504.04 
Plan Date: 2-23-05 
Sheet No.'s Applicable to SWM/BMP Facility: C-16 

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

Name:Jack Massie Contractors 
Mailing Address: 3900 Cokes Lane Williamsburg, Va. 
Business Phone: 757-566-8643 
Fax: 
Contact Person: Joe Monk 
Site Foreman/Supervisor: Rick Cook 
Specialty Subcontractors & Purpose (for BMP Construction Only): _______ _ 
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, · Section 4 - Professional Certifications: 

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

certification 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: Landmark Design Group 
Mailing Address: 4029 Ironbound Road Suite I 00 
Williamsburg, Va. 23188 

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

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. 

PE'i'ml Fft mmu. 
,,_..;u .. 6 

__________ (Seal) 

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Firm Name: ec..s M:tl-~/..sc.J LL.c.. 

Mailing Address: /()'I. :r:::a,-cu-(/-&._, _,u;~ f 
"""''''" ..... ~·V"4. '2--" tY"Y° 

Business Phone:~? C j) i.:z..17,..... <. '* 7 1 
Fax: _"7~) .£-"&..,_ ,.,1 ~ 

Name: µ,~ J ?~L· Ir~~. 
Title: VI C... f~S 1da..-.. ..f. /J'r1ne~i?-£ ~s;c..-

Signatur~ ~ <t. WJ .. 
Date: ~.:... I c-o C. 

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. 

I 

__________ (Seal) 

Virginia Registered 
Professional Engineer 
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MAY 1 6 2013 

James City County, Virginia 
Stormwater Division 

Stormwater Facilities - BMP and Conveyance Systems 
Record Drawing and Construction Certification Forms 

Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 23, 
Section 23-10(4), BMPs shall be designed and constructed in accordance with the manual entitled James City 
County Guidelines for Design and Construction of Stormwater Management BMPs. The Subdivision 
Ordinance, Chapter 19-62, the Zoning Ordinance, Chapter 24-159, and approved construction 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, written 
construction certification is required by a Professional Engineer who inspected the structure during its 
construction. Currently there are over 20 water quality type BMPs accepted by the County. 

Section 1 - Site Information: 

ProjectName: S\L:>N~~f;, Gt..E:N 
Structure/BMPName: WlOql:)"", WC014 1 WCO'll 

1
WC09Z. -p~'{ fONl:>'::> 

ProjectLocation: 93Jlt S\Of'J~~tr CZLBN, 10.MVO 1V1rU;;d./\...Ji..A 

BMPLocation: Ne-1/\/L/.lrf•J"D Coviu-, s~u\\7 6£.eN, DrrA-w~ ~ bKwUL~ 
County Plan No.: SP - oo~ - .20\ t- ) s p -ll G-0~ i '$ r- a-1q-0·3 
Project Type: l!f' Residential 0 Business Tax Map/Parcel No.: 05.lf O!t Oo DO IC.. 

D Commercial D Office BMP ID Code (if known): WC.OC!'S"",~014 1 l;iCvcU1 WCLfll 
0 Institutional 0 Industrial Zoning District: PL ~JD 'e-'£5 (j)'ewrJA.f 

0Public DRoadway Land Use: ~ 
D Other Site Area (sf or acres): ________ _ 

Brief Description of Stormwater Management/BMP Facility: J>c~(?t\.) I'- OIV '1?e@"i> 

'?Q.0\1 ·~ 1 "' G Sro R.li"'-W ~ (Vt kfV+c.,£ M™1 Q 0 ..<\-l,..\.r-1 A:fV 'D 

Nearest Visible Landmark to SWM/BMP Facility: ____________________ _ 
Nearest Vertical Ground Control (if known): 

@JCC Geodetic Ground Control D USGS 0Temporary 0 Arbitrary Dother 

Station Number or Name: 3 4 () --------------------------
Datum or Reference Elevation: fJ Gr VD ( Z '] ) I '2. 3 . 20 
Control Description: -:3" c.(. 6 foD E7X.C 6J1.c"I:; i'-)1 N\O• .. h.Jm(,.u)" I (.)rs IC: r.rJ Co.AJC!Ll Tf~ 

Control Location from Subject Facility: 5", oDo / (.Ff. £, T) 
-~------~-------------
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

Preconstruction Meeting Held for Construction of SWM/BMP Facility: ~Yes D No D Unknown 

Approx. Construction Start Date for SWM/BMP Facility: 1>cL1:Jv\'ft>F.te 2-Cj:J-. {i?Mf Ov'7174-U.. WfX)6/,2---) 

Facility Monitored by County Representative during Construction: ISZ( Yes D No D Unknown 

NameofSiteWorkContractorWhoConstructedFacility: CA~'.:> (we ocri- '5Mf Ul.i"[°F.4{,(,) 

Name of Professional Firm Who Routinely Monitored Constructionff5>JV H B lt"C.. ( W'Ul\ 2 J)(Vlf ~ J 
Date of Completion for SWM/BMP Facility: _f'rlA;'------'-_.._'{_.__---=W=e"'---'1'""7:1~---------------
Date of Record Drawing/Construction Certification Submittal: __ __,,O.o_S""x.· _./,____._1 '2""'---'!'---'--.1 3..,._ _______ _ 

I I 
(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the completion 
of construction of a Stormwater Facility- BMP or Conveyance system. Record Drawings and Construction 
Certifications must be reviewed and approved by the James City County Stormwater Division prior to final 
inspection, acceptance and surety release. ) 

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

Stormwater Facility 
Contractor: 

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

Name: S-rot.J~1.f~·- bc..Br\I GLEN Y&NTVlt£ /\1c~ 
Mailing Address: f?. D. ~9 .>< C, I 1 Gt.-A--oo:;"'°Nf 1 ~ j DJ "17>4 
Business Phone: 9 0 ~ L34 2G2.0 ""22:'./ Fax: qog 2 3 4 9 ~g 
Contact Person: Kw Mc.. '\)'e~ ... MdT"'t: Title: ________ _ 

(Note: Professional Engineer or Certified Land Surveyor responsible for the design and 
preparation of plans and specifications for the Stormwater facilities.) 
FirmName: YP<N.4:-'>'->"6 .\-\.P--N0~ '°?.>f2,.\J"?\Ul\J ) lNc... 
Mailing Address: ~5\ fY\<.-LA1NCS. Cl[U.,(,,G Su1rE 3 hhL.tJ~~ vA 

. t ' ' 
Business Phone: JQ-2W -05"00 Fax: 1-'S:'.\-l..W- ~Slf~ 
Responsible Plan Preparer: t'\.:)\i?- Sv:. '-"&-o.1cM. ,b 1111"'=>\!'U.. , fE 
Title: ?a.?)"C<X ~ 4-e:."E-it. 
PlanName: ~\ON£tlo\& Cx..\?N 'D(\l\f DvLJ=44.. ~-C-f'ALR. 
Firm's Project No. 3?:>~ \. S--0 \ Plan Date: 01- /z.4 (17-
Sheet No. Applicable to SWM/BMP Facility: C-2- I C-4 I fr.fa_ I __ I __ 

(Note: Site Work Contractor directly responsible for construction of the Stormwater _ ~J, 
facilities.) Wl-oq 2. C)u • tAU AN'"D ~olV ~A-UZS 't"> WCVI ';> 1 lti(v17 
Name: CA. QA-R-~'::> NCd"l f 
Mailing Address: p, 0. ~o?< \ 4 '% 9 ,'-k)il.L·crew N J;V A- 2-)</rL 
Business Phone: 351 i °\ i =n.:& L. Fax: :±s:+ - ~ct ~ -\ 2 ~_z 
Contact Person: M. Sc..v..\-\ ~ - CLo..~ C 
Site Foreman/Supervisor: ""-· SLO\-t: c;,.\--llc...tY 
Specialty Subcontractors & Purpose (for BMP Construction Only): ______ _ 
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Section 4 - Professional Certifications: 

Certifying Professionals: 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 
stormwater facilities for the project including all BMP and conveyance systems. A 
Registered Professional Engineer is responsible for the inspection, monitoring and 
certification of all stormwater facilities - BMP and conveyance systems during their 
construction. 

Record Drawing and Construction Certifications for Stormwater Facilities - BMP and Conveyance Systems 

Record Drawing Certification 

Firm Name: VAN A~~t \-\ANC,801.xz..v"<>TUl\J .IN<.

Mailing Address: 3> S-l Mc..LA-w".) (,rt.CL& 

\fJ I LL\ A;y\.c,, "'> \) ~G \ Y /+ 2 7-> \ g ';) 
Business Phone: 1--cs-:t -2?..D-O")OO 
Fax: "15+ -'L7.,0-.g'SJ14 

Name: £-ree.aGJJ ~ 
Title: t'tz.t LlG.\ pit(... 

Signature:~'l>. (2..tMc.....r 
Date: rn 't______5/ (~ 

I hereby certify to the best of my knowledge and 
belief that this record drawing represents the 
actual condition of the Stormwater Facilities. 
The facilities appear to conform to the 
provisions of the approved construction plans 
and specifications except as specifically noted. 

(Seal) 
Virginia Registered Professional Engineer 
or Certified Land Surveyor 
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Construction Certification 

Firm Name: ___________ _ 

Mailing Address: _________ _ 

Business Phone: 
---------~ 

Fax: 
-------------~ 

Name: --------------
Tit le: --------------

Signature: ___________ _ 

Date: --------------

I hereby certify to the best of my knowledge 
and belief that these Stormwater Facilities were 
monitored and constructed in accordance with 
the provisions of the approved construction 
plans and specifications except as specifically 
noted. 

Virginia Registered 
Professional Engineer 

(Seal) 



Section 5 - Record Drawing and Construction Certification Requirements and Instructions: 

f\f/ Pr- D 

Preconstruction Meeting - Provides an opportunity to review stormwater facilities construction, 
maintenance and operation plans, and address any questions regarding construction and/or 
monitoring of the structure. The certifying professionals, geotechnical engineer, 
Owner/Applicant, Contractor and County representative(s) are required to attend the 
preconstruction meeting. Advance notice to the Stormwater Division is required. Usually, this 
requirement can be met simultaneously with Erosion and Sediment Control preconstruction 
meeting held for the project. 

A fully completed Stormwater Facilities - BMP and Conveyance Systems, 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 stormwater facilities including all BMPs and conveyance systems. 

Construction Certification. Construction of Stormwater 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 construction plans and specifications, and standard accepted 
construction practice and shall submit a written certification and/or drawings to the Stormwater 
Division as required. Soil and compaction test reports, concrete test reports, inspection reports, 
logs and other required construction material or installation documentation shall be required by 
the Stormwater Division to substantiate the certification. 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 with notification to the Stormwater Division. 

Record Drawing and Construction Certifications are required within thirty (30) days of the 
completion of any Stormwater Facility - BMP or conveyance system. Submittals must be 
reviewed and accepted by James City County Stormwater Division prior to final inspection, 
acceptance, surety release or issuance of a Certificate of Occupancy. 

Dual Purpose Facilities - Completion of construction also includes any interim stage for 
Stormwater BMP facilities which serve a dual purpose as temporary sediment basins during 
construction and as permanent stormwater BMP facilities following completion of development 
and stabilization. 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 (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 determined by the Stormwater 
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 Stormwater 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 facilities construction plan including applicable plan views, 
profiles, sections, details, maintenance plans, etc. as related to the subject Stormwater 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. 

Submission Requirements. Initial and subsequent submissions for review shall consist of a 
minimum of one ( 1) 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 surety or a 
Certificate of Occupancy, 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 and 
GIS system, it is requested that the record drawings also be submitted to the Stormwater 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 Stormwater Division staff at the time of final submission. 
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STORMW ATER FACILITY - BMP AND CONVEYANCE SYSTEM 
RECORD DRAWING CHECKLIST 

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

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

><>< 4. 

xx 5. 

II. 

~1. 

~2. 

~3. 

xx- 4. 

2(6_5. 

6. 

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 
comer. Include approved County Plan Number and BMP ID Code if known. 

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

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

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

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

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

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

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 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 Stormwater Division shall be contacted 
immediately to determine whether the variation is acceptable or whether further evidence 
will be required. Facilities which do not closely resemble approved plan grades, 
elevations or configurations may require regrading by the Contractor; check volumetric 
computations; and/or a check hydraulic routing to ensure approved design water surface 
elevations, discharges or freeboard were closely maintained. 

Cross-section of the embankment through the principal spillway or outlet barrel. Must 
extend at least 100 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 
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2Qs: 7. 

~8. 

~9. 

x:t_ 10. 

2Q( 11. 

.12. 

fV /Pr 13. 

'XX 14. 

)Q{_ 15. 

~16. 

><>< 17. 

xx 18. 

~19. 

><X 20. 

)<)< 21. 

X)< 22. 

volume(s) and/or design depth. 

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

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

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, diameter, dimensions, bar 
spacings (if applicable) and elevations relative to the principal spillway crest. Indicate if 
lockable hatch is present or not. 

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

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

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

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

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

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

Maintenance plan taken from approved design plan transposed onto record drawing set. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

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

Any other information formally requested by the Stormwater Division specific to the 
constructed Stormwater BMP facility. 
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STORMW ATER FACILITY - BMP AND CONVEYANCE SYSTEM 
RECORD DRAWING CHECKLIST 

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

III. Group A - Wet Ponds (Includes A-1 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 10 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: 1 V). 

A8. 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. 

All. A pond drain pipe with valve was provided. 

Al2. Pond side slopes are not steeper than 3H:lV, unless approved plan allowed for steeper 
slope. 

AB. 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 FACILITY - BMP AND CONVEYANCE SYSTEM 
RECORD DRAWING CHECKLIST 

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

tv/Pr 

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. 

B5. 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(%) of the wetland surface area is planted. 

B7. Topsoil or wetland mulch provided to support vigorous growth of wetland plants. 

B8. 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 FACILITY - BMP AND CONVEYANCE SYSTEM 
RECORD DRAWING CHECKLIST 

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

V. Group C - Inftltration Practices (Includes C-I 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 stormwater to the facility. 

C8. Minimum one hundred (100) foot separation horizontally from any known water supply 
well and minimum one hundred ( 100) foot separation upslope from any building. 

C9. Minimum twenty-five (25) foot separation down gradient from any structure. 

ClO. Stormwater outfalls provided for overflow associated with larger design storms. 

C 11. No visual signs of erosion or channel degradation immediately downstream of facility. 

C12. Facility does not currently cause any apparent surface or subsurface water problems to 
downgrade properties. 

Cl3. Observation well provided. 

C14. Adequate, direct access provided to the facility for future maintenance, operation and 
inspection. 
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STORMWATERFACILITY-BMP AND CONVEYANCE SYSTEM 
RECORD DRAWING CHECKLIST 

N/fr 
(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) 

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

02. Sediment pretreatment devices provided. 

___ 03. 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. 

04. 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. 

05. 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. 

06. No visible signs of accumulated silt/sediment were present in the facility following 
construction or alternately, accumulated silt/sediment was properly removed. 

07. Filtering system is off-line from storm drainage conveyance system. 

08. Overflow outlet has adequate erosion protection. 

09. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality 
volume to the filtering structure. 

010. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer 
beneath the facility. 

Dl 1. 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. 

012. Stabilization and acceptable vegetative cover established over contributing drainage area 
prior to conveyance of stormwater to the facility. 

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

014. Adequate, direct access provided to the pretreatment area and/or filter bed for future 
maintenance. 
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STORMWATERFACILITY-BMP AND CONVEYANCE SYSTEM 
AS-BUILT PLAN CHECKLIST 

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

VII. Group E - Open Channel Systems (Includes E-1 Wet Swales (Check Dams); E-2 Dry 
Swales; and E-3 Biofilters) 

El. All requirements of Section II, Minimum Standards, apply to Group E facilities as 
applicable. 

N/A-

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 3H: 1 V 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. 

E7. Treated timber or rock check dams provided as pretreatment devices for the open channel 
system. 

ES. 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. 

E 11. 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. 

E12. 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. 

E13. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location. 

E14. For E-3 BMPs (Biofilters), sideslopes are 3H:IV maximum at any location. 

EIS. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) 
percent at any location. 

El6. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to 
the constructed roadway length. 
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STORMWATER FACILITY - BMP AND CONVEYANCE SYSTEM 
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 

)<>< Fl. 

~F2. 

NIA- F3. 

ftiA_F4. 

~F5. 

X'X F6. 

tJ/A F7. 

'X)< F8. 

1'1 /A F9. 

WA_FlO. 

rj)l_Fll. 

)<X F12. 

~F13. 

)(X F14. 

°XX_Fl5. 

~F16. 

with Forebay) 

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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STORMWATER FACILITY - BMP AND CONVEYANCE SYSTEM 
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 less 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). 

GS. 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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STORMWATERFACILITY-BMP AND CONVEYANCE SYSTEM 
RECORD DRAWING CHECKLIST 

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

X. Storm Drainage Systems, closed and open 

(Includes all stormwater drainage conveyance systems such as onsite or offiite storm drains, open 
channels, inlets, manholes, junctions, outlet protections, deflectors, etc. The intent of this portion 
of the certification is toensure the drainage conveyance facilities are constructed in accordance 
with the construction plans and specifications so that they convey the desingjlow levels and don 
not require excessive maintenance.) 

SD 1. All requirements of Section II, Minimum Standards, apply to Storm Conveyance systems. 

SD2. Horizontal location of all pipes, structures and channels relative to the approved plan. 

SD3. Type, top elevation and invert elevation of all closed system access structures (inlets, 
manholes, etc.). 

SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all closed 
pipe segments. 

SD5. Channel cross-section and invert elevations at 100 foot intervals. Channel liners as 
specified on the construction plans. 

SD6. 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 
BMP practices. Requires evidence of prior satisfactory industry use and 
prior Environmental Division approval, waiver or exception.) 

01. 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 Stormwater Division 
specific to the proposed SWM/BMP facility. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

XIII. References (The James City County Record Drawing and Construction Certification Forms 
and Checklists for Stormwater Management I BMP facilities were developed using 
the following sources and references. ) 

D Baltimore County, Maryland Soil Conservation District, As-Built Stormwater 
Management Pond Checklist. 

D James City County, Virginia, Guidelines for Design and Construction of Stormwater 
Management BMP's (October 1999). 

D James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and 
Erosion and Sediment Control and Stormwater Management Design Plan Checklists. 

D James City County Stormwater Policy Framework, Final Report of the James City County 
BMP Policy Project, October 1998, The Center for Watershed Protection. 

D Prince Georges County, Maryland, As-Built Requirements Retention or Detention 
Pond/Basin. 

D Prince William County, Virginia, Stormwater Management Fact Sheet. 

D Stafford County, Virginia, As-Built Plan Checklist. 

D Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards 
and Specifications. 

D USEP A/Watershed Management Institute, Stormwater Management Inspection Forms. 

D Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & 
Recreation, 1997. 

D Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia 
Department of Conservation and Recreation, Division of Soil and Water Conservation. 

D Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of 
Conservation and Recreation, Division of Soil and Water Conservation. 

File: Shared\SWMProg\BMP\Certif\RDCC.wpd 
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City James--~~ ~ 
~ 

Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 23, Section 23-
10(4), BMP's shall be designed and constructed in accordance with the manual entitled James City County Guidelines 
for Design and Construction of Stormwater Management BMP's. Erosion and sediment control policy and approved 
plans generally require that at the completion of the project and prior to release of surety, an "as-built" plan prepared 
by a registered Professional Engineer or Certified Land Surveyor must be provided for the drainage system for the 
project, including any Best Management Practice (BMP) 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 quali~(fl>IJllltf/Pij, accepted 
by the County.) "1~ ~~ 

Section 1 - Site Information: 
\ 

Project Name: Stonehouse Glen BMP Outfall Repair 
Structure/BMP Name: WC092 - Ashcock Court 

NOV 2 0 2013 

Project Location: 9304 Stonehouse Glen, Toano, Virginia 
BMP Location: -"-A"""s"'"'h""c"""oc""k~C'""'o"""urt'-"-------------------------J~~:::::---,,,..------
County Plan No.: ~S~P-~00~5~8~-2~01~2_________ "'011V10 

Project Type: [{]Residential 
D Commercial 

0Business 

§Office 
Industrial 
Roadway §Institutional 

Public 
Other ______ _ 

Tax Map/Parcel No.: """0=-54-"-0""""4'""'0""""0=-00"'"'1'-'C"------------
BMP ID Code (if known): ~W~C=0=9~2~----------
Zoning District: PR PUD Residential 
LandUse:~B=M=P"'-------------------
Site Area (sf or acres):------------------

Brief Description of Storm water Management/BMP Facility:---------------------
The record drawings have been prepared for the the WC092 BMP outfall repair. The repair included the stilling basin 
and four step pool structures. 

Nearest Visible Landmark to SWM/BMP Facility:-------------------------

Nearest Vertical Ground Control (if known): 

[{] JCC Geodetic Ground Control 0USGS 0Temporary 0Arbitrary Oother 

Station Number or Name: -=3_,4-=-0-----------------------------
Datum or Reference Elevation: -=-N~G~V~D~(""'2~9)""-=12=3~.2~--------------------
Control Description: JCC Geodetic Ground Monument, Disk in Concrete 
Control Location from Subject Facility:--------------------------

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jarnescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jarnescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page2 

Section 2 - Stormwater Management/BMP Facility Construction Information: 

Pre-Construction Meeting Held for Construction of SWM/BMP Facility: 0Yes 0No Ounknown 
Approx. Construction Start Date for SWM/BMP Facility: -=l-=-0:....:/1'"""'4.:...:/2=0:...:1=3~-----.--.---.-...------,,.......--------
Facility Monitored by County Representative during Construction: D Yes IZJ No 0 Unknown 
Name of Site Work Contractor Who Constructed Facility: _,C=A-=--=B=a=rr=s __________________ _ 
Name of Professional Firm Who Routinely Monitored Construction: ~VH~B=---I=n=c~. --------------
Date of Completion for SWM/BMP Facility: ~l=0/~2=5/=2=0=13'----------------------
Date of Record Drawing/Construction Certification Submittal: _1~1~/1~3~/2_0~1~3~----------------

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

Section 3 - Owner/Designer/Contractor Information: 

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

Name: Stonehouse Glen, LLC I Glen Venture 
Mailing Address: PO Box 61 Gladstone NY 07934 

Business Phone: 908 234 2620 x 227 
Contact Person: Mr. Ken McDermott 

Fax: 908 234 9508 
Title:---------------

Design Professional: (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: Vanasse Hangen Brustlin, Inc. 
Mailing Address: 351 McLaws Circle Suite 3 
Williamsburg, VA 23185 
Business Phone: _,_7=5-'-7-=2=2=0-"0=5=00"-----------------------
Fax: 757 220 8544 
Responsible Plan Preparer: -=-J=os=e'-"p=h'"""F"""._,C=a=te=r=in=o=·-=-J~r._,,P--=E=-----------------
Title: Senior Water Resources Engineer 
Plan Name: BMP Outfall Repair Record Drawings 
Firm's Project No. -=3=3"'-3=15""-'-.=0"-l ______________________ _ 
Plan Date: -=l-=-1/:....:1=3:....:/1=3 ________________________ _ 
Sheet No. 's Applicable to SWM/BMP Facility: ____ / ___ I ___ I ___ I __ _ 

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

FirmName:...,,C=A-=-=B=arr==s __________________________ _ 

Mailing Address: ~P...,,0'-=B-=oxo.:....;.l_,_4=89'-----------------------
Yorktown VA 23692 
Business Phone: ~7~5~7~8~98~72~8=2'--------------~--------

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page3 

Fax: 757 898 1282 
Contact Person: Mr. Scott St. Clair 
Site Foreman/Supervisor: ..:cM=r·c..::S=c=o=tt~S"'""t:.:.. . ...::C=l=ai=r __________________ _ 
Specialty Subcontractors and Purpose (for BMP Construction Only): _________ _ 

Section 4 - Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management/BMP Facilities 

Record Drawing Certification 
Firm Name:_VHB'--'"-__,__=In=c ___________ _ 
Mailing Address: 351 McLaws Circle 
Williamsburg, VA 23185 

Business Phone: 757 220 0500 
--------------~ 

Fax: 757 220 8544 
Name: Stephen Romeo 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

Construction Certification 
Firm Name:_VH'-"-'-B_,_I_n_c_. __________ _ 
Mailing Address: 351 McLaws Circle 
Williamsburg, VA 2} 185 

Business Phone: 757 220 0500 
--------------~ 

Fax: 757 220 8544 
Name: Joseph F. Caterino, Jr. PE 
Title: Senior Water Resources Engineer 
Signature: ____________ ~----
Date: -------------------
! 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 plan, specifications, and 
stormwater management plan, except as specifically 
noted. 

The lower step pool structures from Station 09+38 fo Station 08+98, where we were not under 
contractual obligation to provide construction oversight, and while staff was not present during 
construction, visual observations reveal that to the best of my knowledge and understanding, materials 
and appurtenances appear to have been Installed generally In accordance with the approved plans and 
specifications. VHS, Inc. provided th~ construction oversight for the rebuifd of the stilling basin and 
upper step pool structures from Station 1o+oo to 09+48 and based on visual observations these materials 
and appurtenances haile been Installed In accordance with the approved plans and s~ns. ......... .,,~.· . ... . ,,., 

.•~£. LT Op•• , 
~~~~---l.-..+"'""-1-1--''--1-44-#-~-14,;.=--~-(Seal) 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page 4 

Section 5 - Record Drawing and Construction Certification Requirements and Instructions: 

IZI Pre-Construction Meeting - Provides an opportunity to review SWM/BMP facility construction, 
maintenance and operation plans and addresses 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 Engineering and Resource Protection Division is requested. Usually, this requirement can be met 
simultaneously with Erosion and Sediment Control preconstruction meetings held for the project. 

!ZI 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. 

1Z1 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. 

D 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 Engineering and Resource Protection 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 Engineering and 
Resource Protection 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. 

IZI 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 Engineering and Resource Protection 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. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountvva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page 5 

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. 

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 
(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 determined by the Engineering and Resource Protection 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 4VAC50-20-30, 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 
Engineering and Resource Protection 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 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 comer 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. 

Submission Requirements - Initial and subsequent submissions for review shall consist of a minimum of 
one (1) 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 (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 and GIS system, 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page 6 

it is requested that the record drawings also be submitted to the Engineering and Resource Protection 
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 Engineering and Resource Protection Division staff at the time of final submission. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountvva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
Record Drawing and Construction Certification Forms Page 7 

STORMWATER MANAGEMENT/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/BMP facilities.) 

XX I. 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. 

XX 2. Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage. 

XX 3. All plan sheets labeled with "RECORD ORA WING" in large text in lower right hand comer. 
(Approved County Plan Number and BMP ID Code can be included if known). 

XX 4. All plan sheet revision blocks modified to indicate date and record drawing status. 

XX 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.) 

xx I. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

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

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

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

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 elevations, or cross-sections, may be necessary by the 
professional to ensure approved design configurations, d~pths and volumes were closely maintained. If 
grading or elevations are significantly different from the approved plan, the Engineering and Resource 
Protection 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. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 



Stormwater Management/BMP Facilities 
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NIA 6. 

NIA 7. 

NIA 8. 

NIA 9. 

NIA 10. 

NIA 11. 

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at least 100 
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. 

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

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

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, diameter, dimensions, bar spacings (if 
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is present or 
not. 

NIA 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. 

NIA 13. Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom. May need 
to obtain this information during construction. 

NIA 14. Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert. 

NIA 15. Outlet barrel diameter, length, slope, type, and thickness class of material and type of flared end sections, 
headwall or endwall. 

XX 16. Outfall protection dimension, type and depth of rock and if underlain filter fabric is present. 

XX 17. BMP interior and periphery landscaping zones conform with arrangements and requirements of the 
approved design plan. 

NIA 18. Maintenance plan taken from approved design plan transposed onto record drawing set. 

NI A 19. Fencing location and type, if applicable to facility. 

XX 20. BMP vicinity properly cleaned of stockpiles and construction debris. 

XX 21. No visual signs of erosion or channel degradation immediately downstream of facility. 

XX 22. Any other information formally requested by the Environmental Division specific to the constructed 
SWM/BMP facility. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATER MANAGEMENT/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-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.) 

A 1. All requirements of Section II, Minimum Standards, apply to Group A facilities. 

Page 9 

A2. Principal spillway consists of reinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. 

3. 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, poly liners, 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 10 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: 1 V). 

A8. 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. 

AlO. Low flow orifice has a non-clogging mechanism. 

A 11. 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. 

Al3. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall hazard. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 
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STORMWATER MANAGEMENT/BMP FACILITIES A./ j /\. 
RECORD DRAWING CHECKLIST IY I ..... 

(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) 

Bl. 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 (Y:z) of the wetland surface area is planted. 

B7. Topsoil or wetland mulch provided to support vigorous growth of wetland plants. 

B8. Planting zones staked or flagged in field and locations subsequently established by appropriate field 
surveying methods for record drawing presentation. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountvva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATERMANAGEMENT/BMPFACILITIES tvl A 
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) 

C 1. 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 Jong term integrity of 
structure: grass channel; grass filter strip; bottom sand layer; upper filter fabric layer; use of washed bank 
run gravel aggregate. 

CS. 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. 

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

C9. Minimum twenty-five (25) foot separation down gradient from any structure. 

ClO. Stormwater outfalls provided for overflow associated with larger design storms. 

C 11. No visual signs of erosion or channel degradation immediately downstream of facility. 

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

Cl3. Observation well provided. 

Cl4. Adequate, direct access provided to the facility for future maintenance, operation and inspection. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATER MANAGEMENT/BMP FACILITIES N IA 
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) 

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

D2. Sediment pretreatment devices provided. 

D3. For D-I 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-I 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. 

DIO. 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. 

DI2. Stabilization and acceptable vegetative cover established over contributing drainage area prior to 
conveyance of storm water to the facility. 

DI 3. No visual signs of erosion or channel degradation immediately downstream of facility. 

DI4. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATER MANAGEMENT/BMP FACILITIES 
AS-BUILT PLAN CHECKLIST 

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

Page 13 

Inc Incomplete) 

VII. Group E - Open Channel Systems (Includes E-1 Wet Swales (Check Dams); E-2 Dry Swales; and E-3 
Biofilters) 

E 1. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable. 

E2. Open channel system has constructed longitudinal slope ofless 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 3H: 1 V 
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. 

E7. Treated timber or rock check dams provided as pretreatment devices for the open channel system. 

ES. 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. 

El2. 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. 

E13. For E-3 BMPs (Biofilters), the bottom width is six (6) feet maximum at any location. 

E14. For E-3 BMPs (Biofilters), sideslopes are 3H:l V maximum at any location. 

EIS. For E-3 BMPs (Biofilters), the constructed channel slope is less than or equal to three (3) percent at any 
location. 

E16. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the constructed 
roadway length. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitvcountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATERMANAGEMENT/BMPFACILITIES lf II\. 
RECORDDRAWINGCHECKLIST I" ,, 

(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) 

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

F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow) 
location. 

F3. Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.) 

F4. Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in depth. 

F5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging. 

F6. Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring gaskets 
for watertight joint construction. 

F7. Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging. 

F8. 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. 

F9. Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

FlO. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation. 

Fl 1. Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

F12. Stilling basin or standard outlet protection provided at principal spillway outlet. 

F13. 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. 

F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

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

F16. 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. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATER MANAGEMENT/BMP FACILITIES 
RECORD DRAWING CHECKLIST 
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(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 
less 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 ensure 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). 

GS. 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). 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jrunescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Willirunsburg, VA 23187-8784 
jrunescitycountyva.gov 
Revised: June 2012 
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STORMWATER MANAGEMENT/BMP FACILITIES I I I /\. 
RECORD DRAWING CHECKLIST N ~ 

(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 offsite 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.) 

SDI. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility. 

SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments. 

SDS. Class, length, width and depth of riprap and outlet protections or dimensions of special energy dissipation 
structures. 

XI. 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/BMP practices. Requires evidence of prior satisfactory industry use 
and prior Environmental Division approval, waiver or exception.) 

01. 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 Engineering and Resource Protection 
Division specific to the proposed SWM/BMP facility. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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STORMWATER MANAGEMENT/BMP FACILITIES 
RECORD DRAWING CHECKLIST 

XII. References (The James City County Record Drawing and Construction Certification Forms and Checklists for 

D 

D 

D 

D 

D 
D 
D 
D 

D 
D 
D 

D 

Stormwater Management/BMP facilities were developed using the following sources and 
references.) 

Baltimore County, Maryland Soil Conservation District, As-Built Stormwater Management Pond 
Checklist. 

James City County, Virginia, Guidelines for Design and Construction of Stormwater Management BMP's 
(October 1999). 

James City County, Virginia, Stormwater Detention/Retention Basin Design Checklist and Erosion and 
Sediment Control and Stormwater Management Design Plan Checklists. 

James City County Stormwater Policy Framework, Final Report of the James City County BMP Policy 
Project, October 1998, The Center for Watershed Protection. 

Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin. 

Prince William County, Virginia, Stormwater Management Fact Sheet. 

Stafford County, Virginia, As-Built Plan Checklist. 

Stormwater Management Design Manual, NRCS Maryland Code No. 378, Pond Standards and 
Specifications. 

USEPA/Watershed Management Institute, Stormwater Management Inspection Forms. 

Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation & Recreation, 
1997. 

Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Department of 
Conservation and Recreation, Division of Soil and Water Conservation. 

Virginia Stormwater Management Handbook, 1999 edition, Virginia Department of Conservation and 
Recreation, Division of Soil and Water Conservation. 

Engineering and Resource Protection Division 
P: 757-253-6670 
Resource.Protection@jamescitycountyva.gov 

101-E Mounts Bay Road, P.O. Box 8784 
F: 757-259-4032 

Williamsburg, VA 23187-8784 
jamescitycountyva.gov 
Revised: June 2012 
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Construction Certification Review 
Tracking Form 

Project Name: .s::/o.,,-eh~~~ {;b Y> .5f ~ / 
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1 ~ 3 
f'-tln /~/ 

1 

BMP Phase#: D I lii!"II D III 
o Information Package Received. Date/By: __________________ _ 

./Record Drawing Date/By: 6 ~ ,,,b_ L f,.rre.u.. 
o Comple~ness Check: t ~ 

r/ Construction Certification Date/By: C 9-; J ;,J.. i;\ &A'-LI 

o JID/CC Standard Forms (~IJired ~MPs after Feb 1•1 20010nly) 
.ef Insp/Maint Agreement# I Date:VJ,.,_....£.ll,_.l._,O~~µ.,,..<..;;.._--------
r;/ BMP Maintenance Plan Location: ""' AS-'»v•t..T S>v-"' ''"''-'::> 
o Other: 

o Standar;I E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review 
r<l'Yes o No Location: ]'L¥L i;;c.vt£Jfrf,;,"',..~TI 

o Assign County BMP ID Code#: Code: __ ....,i.._'Al~t-~O--,j...,~-----------
rl Preliminary Input/Log into Division's "As-Built Tracking Log" 
'LI" )!tld Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.) 
[j/jreliminary Log into Access Database (BMP ID#, Plan No., GPIN, Project Name, etc.) 
ol'_,.Active Project File Review (correspondence, H&H, design computations, etc.). 

/ .)tiitial As-Built File setup (File label, folder, copy plan/details/design information, etc.). 
r;/finspector Check of RD/CC (forward to Inspector using transmittal for cursory review) . 
.!!'Pre-Inspection Drawing Review of Approved Plan { 'c:j< I ok prior to Field Inspection). 
o /inal Inspection (FI) Performed Date: _l.,_..,fl~J-+-:--~-----------v _)'lecord Drawing (RD) Review Date: 
r:I' Construction Certification (CC) Review Date: 
o Actions:/ 

@'°"'No comments. 
o Comments. Letter Forwarded. Date: 
o Record Drawing (RD) 
o Construction Certification (CC) 
o Construction-Related (CR) 
o Site Issues (SI) 

o Other : ----------------------------
0 Second Submission: 
o l}timj ection (if necessary) : 
~¥e1 table for SWM Purposes (RD/CC/CR/Other). Ok to proceed with bond release. 
~D:(rf p ete "Surety Request Form". 
'B"""check/Clean active file of any remaining material and finish "As-Built" file. 
o j).dd to County BMP Inventory/Inspection schedule (Phase I, II or III). 
V""WPY Final Inspection Report into County BMP Inspection Program file. 
IJ""'pbtain Digital Photographs of BMP and save into County BM.E.....Inventory. 
l!!""'~quest mylar/reproducible from As-Built plan prepare(__LD) 
~Complete "As-built Tracking Log". 
o Last check of BMP Access Database (County BMP Inventory). 
o Add BMP to JCC Hydrology & Hydraulic database (optional). 
o Add BMP to Municipal BMP list (if a County-owned facility) 
D Add BMP to PRIDE BMP ratings database. 

Final Sign-Off 

Plan Reviewer: Date: 
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GENERAL NOTF.S 

1. MERIDIAN SOURCE: VIRGINIA STATE PLANE COORDINATE SYSTEM - SOUTH ZONE 
(NAO 83) 

2. ELEVATIONS HEREON ARE IN FEET AND ARE BASED ON NATIONAL GEODETIC 
VERTICAL DATUM OF 1929 (NGVD 29) 

3. THIS SURVEY DOES NOT IMPLY IN ANY WAY THAT: 
(1) INSPECTIONS WERE MADE DURING THE CONSTRUCTION 
(2) TO THE QUALITY OF THE WORK, OR 
(3) TO ANY ELEMENT OR STRUCTURE NOT VISIBLE OR DEPICTED ON THE SURVEY. 

4. RECORD INFORMATION SHOWN ON THIS PLAN ARE BASED UPON AN ACTUAL 
ON-THE-GROUND INSTRUMENT SURVEY PERFORMED BY VHB, INC. DURING APRIL 
2013 AND UPDATED NOVEMBER 2013. 

5. HORIZONTAL AND VERTICAL DATUM BASED ON JAMES CITY COUNTY GEODETIC 
CONTROL NETWORK MONUMENT #340. 
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STONEHOUSE GLEN, L.L.C. 

GENERAL NOIES 

1. MERIDIAN SOURCE: VIRGINIA STATE PLANE COORDINATE SYSTEM - SOUTH ZONE 
(NAO 83) 

2. ELEVATIONS HEREON ARE IN FEET AND ARE BASED ON NATIONAL GEODETIC 
VERTICAL DATUM OF 1929 (NGVD 29) 

3. THIS SURVEY DOES NOT IMPLY IN ANY WAY THAT: 
(1) INSPECTIONS WERE MADE DURING THE CONSTRUCTION 
(2) TO THE QUALITY OF THE WORK, OR 
(3) TO ANY ELEMENT OR STRUCTURE NOT VISIBLE OR DEPICTED ON THE SURVEY. 

4. RECORD INFORMATION SHOWN ON THIS PLAN ARE BASED UPON AN ACTUAL 
ON-THE-GROUND INSTRUMENT SURVEY PERFORMED BY VHB, INC. DURING APRIL 
2013. 

5. HORIZONTAL AND VERTICAL DATUM BASED ON JAMES CITY COUNTY GEODETIC 
CONTROL NETWORK MONUMENT #340. 
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I SURVEY PERFORMED BY VHB 4/2013 I 
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SHEET. NO. 
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R-2 
R-3 

DESCRIPTION 

COVER SHEET 
POND 4 
POND 5 

STATISTICAL DATA 

TAX PARCEL IO: 

ZONING: 

PROJBCf ARPA: 

ARPA DISTURBED= 

F.B.MA PANEL NUMBER: 

WA'fBRSHBD: 

OWNBR\DBVBLOPBR: 

0540100003 

PUD-R 

96.3105 AC. 

9.26:!: AC. 

510201 OOlOB 
ZONE X - ARPA OU1SIDB OF 500 YR FLOOD PIAN 

THIS PROJBCf IS SITUA1ED IN THE WARE CREEK 
WATERSHED, DRAINING TO RICHARDSON'S MILL POND, 
COUNTY BMP ID CODE WC 059. 

SIONBHOUSB GLEN, L.L.C. 
KEN MCDBRMOTI, MANAGER 
15 MENDHAM ROAD 
P. 0. BOX 704 
GIADSTONE, NJ 07934 
(908) 234-2620 

THE UNDERSIGNED HEREBY CERTIFIES THAT, TO THE BEST OF HIS KNOWLEDGE 
AND BELIEF, 1) THE DRAINAGE FACILITIES DEPICTED HEREON HAVE BEEN 
INSTALLED GENERALLY IN ACCORDANCE WITH THE APPROVED SITE PLAN; 2) 
PURSUANT TO LIMITED VISUAL OBSERVATION OF RELEVANT COMPONENTS, THE 
SYSTEM APPEARS TO BE FUNCTIONING; AND 3) THE INFORMATION PROVIDED 
HAS BEEN FIELD VERIFIED. 
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41 GRAPHIC SCALE 
25 0 13 25 50 100 

EXISTING 
GRADE 

TOP OF OAM.· 57.66 l57.2J 

100 YEAR WSE 

25 YEAR WSE 

I 0 Y.DIR WSE 

2 YEAR WSE 

I YEAR WSE 

54.69 

54.57 

54.53 

53.69 

51.36 

CREST OF PRINCIPAL SPILL WAY: 5f86 153.861 

/NV. 6"¢ VERT. ORIFICE 47.50 

NOTE D£T£NT10N BASIN TO FUNCTION AS TEMPORARY 

SEDIMENT BASIN UNTIL STABILIZATION OF ALL AREAS 

DRAINING TO IT. A 3" DEWATER/NG DEVICE, IN ACCORDANCE 

WITH SlANDARD 3.14 OF TH£ V£5CH, IS TO BE PLACED AT 

£LEVA TlON 49. 50 - SEDIMENT CL£ANOUT LEVEL IS 48. 48 

6" DUCT1L£ IRON PIP£ TO 8£ CAPPED UNTlL FUNCTION 

AS A SEDIMENT BASIN IS NO LONGER R£0U/R£D. 
NOTE: 
S££ SH££T R-3 FOR "BMP MAINTENANCE" 
AND '?NSP£CTION AND MAINTENANCE" NOTES, 

--- 8" VDOT 1YPE 21A CRUSHER RUN 
AGGREGATE 
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0 
\{\ I 

' 9; ~--- I I I I GEOTEXTILE FABRIC EXISTING 
GRADE ' 
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( IN FEET ) 
1 inch = 25 ft. 

BMP #4 

70 

3/8":1' 1":1' 3: 1 

M'< "' /(I /( ,0 :Y/'0; >;;;'-::;;,: :< A.'«V','0 ~-Xv..~ " ~ ;::0'~1~11111~ 
i-1---- --- 12' MIN. - -------i , o+· 3-o 1' 3 -

BMP ACCE~S ROAD DETAIL 
N.T.S. 

RISER STRUCTURE• 
48" PRECAST CONCRETE RISER PIPE ~m EXTENDED BASE. FLAT TOP. AND 84" ANTI - VORTEX 
DEVICE. CREST OF RISER ELEV. = -5+.00-.~ TOP OF BASE ELEV = 45.00. 6" DIP AT 

~ELEV +f,SS. TO BE PLUGGED WHILE BASIN IS BEING USED AS A SEDIMENT BASIN. ALL 
JOINTS TO BE WATERTIGHT PER ASTM C361 OR C76 FOR TH E RISER AND OU1LET BARREL. 

~-- V.D,O.T. M.H. COVER TO BE CAST IN ANTI VORTEX DEVICE. TOP OFFSET FOR MH STEPS. 

CLASS I RIPRAP 

I ---- __ ___j _ ____ ·-·· i -----· ---·-· _! .. ----····---- __ J ____ _____ ---1 
I M.H. STEPS EVERY SELECT MISC. BAC~FILL (FREE OF STUMPS, ROOTS, I 
j 12" O.C. CAST IN PLACE . ROCKS, TRASH . ETC.) COMPACTED TO 95% AND PLACED ! 70 3 PRECAST ANTI-SEEP COLLARS IN LIFTS NOT EXCEEDING B INCHES ! 

- -,----- ------- - - --- - - - - ----- - --- ,_ _____ -----3.,- 8"--,<3·-:::5''"sf5i\cl'i5 As-IS"l:ioWN ... - . ----··. ------- ----- --------+----------· --·. .. . --· ----·---- . T 
! !s7.1 I i l ELEV=5r.5& . I 

1 60 1-~ =,"~~:~- ____ 1 _-'?'~fl~-~.-1 :- -.--=~-=- ~f _::"'. ___ Hm ~=rH---=· 1 60 
ELEV. ~-~- --t--- --1- ·----IMPER\11oos·-coREf--- ______ 3 ___ -- 1-----·- ···-- ----- --· -----1------

1 50 1_[____ J__ _ ~!ZL2:0M~EDT095~~-, -- -~ 1 - j_p~~?~:;:~~~1-
f INV.=45.00 

BOTlIOM --... -

IEl~.+r.5- j .I -llQ'Z] ---- 18" ' 

I 40 ~t~if~~~ND_~N_v ~7 -· - --- ----3~~ii~~i:~N~~--- _, 1 _ __ 8a· · -- -+---- --··----/- - ----- -- ---+--- - -- --· ---~ 
I !SHEET R-3 I 

EW-11 (MOD.) WITH GALVANI ZED 
BAR GRATE WITH 3/4" GALV. 
#13-S EXPANDED METAL GRATING 

11.1- ·c.; ~:,~IP 0 - - ! -- - -- ----1--· ·-·- •-·· ... 
I CLASS 50 @ - f-20+, --r,-.-,1..-."'57"''--t---,-1•1."57"''__ _ ! 

____ F_llQ\aD~.FJLIEB.fABBIC 
UNDER RIP-RAP 

' i 
W/ FERNCO COUPLING 

INV.=-
~ 

MIN. 96"• x 18" THICK 
3000 PSI CONCRETE BASE 
POURED IN PLACE 
Wlm RISER SET 6" 
INTO CONCRETE BASE 
BASE SHALL HAVE #5 
BARS AT 12" OC, EW 

KEY TRENCH 
BASE ~DTH = 8' 
DEPTH ~ 4' MIN. 
(ACTUAL DEPm TO 
BE DETERMINED BY 
GEOTECH ENGINEER) 

' 

[lQ] 
rr L.F. 24" CLASS Ill RCP (0-RIN G) @ 1.39% 

INCLUDING V.D.O .T. ST'D ES-1 
INV.IN=..;.s,oo- ~ 
INV. OUT ~ ..,_ B::iJi2j 

NOTE: ALL AR£4S UNDER EMBANKMENT ALL TO HAVE 
ALL TOPSOIL, ROOTS, ETC. REMOVED. AR£4S UNDER 
EMBANKMENT TO BE SCAR/RED BEFORE PLACEMENT OF ALL 

BMP #4 SECT/01\/ 
GRAPHIC SCALE 

,~-....; 1 r r r 
( !N FEET ) 

I inch = 10 ft. 

50 

40 

+ 

STILLING BASIN CLASS I RIP RAP STONE 
SEE SHEET C-21 FOR DETAILS 
La = 12' W=14' 
D1= 1' 02=2' 
03= 3' 
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INl/=7080(3.'PVC) ~ • -- - · • . - -: . --· -/ 

N/F 
STONEHOUSE GLEN, 

LLC. INV=='6 .. l' IP) ~ ~-"' • . .f-' 

PLAN SCALE: 1"=25' 

GRAPHIC SCALE IN FEET 

~ I I I 

80 

70 

uu.~u\ _) , 66.36 '."""'\ :\ ' rl~ 
111V=f;6fi-6.""0""0(24' RCP) 65.71 . .<r;r0 

0 10 25 50 75 

rml 
TOP OF DAM @ tt_ =i're& 

' IThml 
. CREsf"of'' RISER ELEV. ;;-~ 

GROUT AROUND 6" DIP 
JOIN T IF PRECAST ENDWALL 

PARCE #: 0540400001D 

RISER STRUCTURE: 
48" PRECAST CONCRETE RISER PIPE WlTH EXTENDED BASE, 

FLAT TOP, AND B4" ANTI-VORTEX DEVICE. CREST OF RISER ELEV. =rrZ&J73.01J 
TOP OF BASE ELEV. = - ~ ALL JOINTS TO BE WATERTIGHT. 

V.D.O. T. M.H. COVER TO BE CAST IN ANTI-VORTEX 
DEVICE, TOP OFFSET FOR M.H. STEPS 

M.H. STEPS EVERY 
12" o.c. CAST IN PLACE 

I 
. --·c· ..... . . • ·--. · - --------.. ·----·----+ -·-- --· ---- -·---·-·- -( 

SELECT MISC. BACKFILL (FREE OF STUMPS, ROOTS, : 
I 10' I • I 13.4'1 

ROCKS, TRASH. ETC.) COMPACTED TO 903 AND PLACED . 
IN LIFTS NOT EXCEEDING 8 INCHES 

'~- - ---·- +-··-" -- --------------------------------- ---
: 

·.--1'1f'.rnvio'u s COR~ ,/ E~EV.=-!ZTII 
COMPACTED- fo- 1i'5% ·---· 

EXISTING GROUND 
3 · ·---

80 

- - - ..::::11 PROPOSED ES-1 

C7'7A+ --""-+ ... ' ~~----]---/ 1-- - .· I '7.0 I "Cl 1 -----..... 1 . - ------ ------- - ·' f-· --'-/'=--_.j. 

T ,, BOTTOM . ELEV. ii\i;~11 +·--1.a] 7:1 

[j] :IJ.o9ilj 60 I~ ~:!".:. 6"_[JIP_ CLASf_50@ ! S"0.1' __ 

, " -----·--· ----· -- -·r· 

i" l~I 
.s.o:j.+, +--- _' ~ ~NJcci'01~Lt2y\~~~T\~_-:-t~~~l~.1:0~~ ~- 60 

6"X3" FERNCO ECCENTRIC COUPLING~ 
INV.=6&.5& SEE DETAIL iTHI S SHEET 
~ 

50 
EW-11 (MOD.) WITH GALVANIZED 
BAR GRATE WITH 3/4" GALV. 
#13-S EXPAN DED METAL GRATING 

IN. 96 "0 x-'tgi- THICK----1 
3000 PSI CONCRETE BASE 
POURED IN PLACE 
WITH RISER SET 6" 
INTO CONCRETE BASE 
BASE SHALL HAVE 
#5 BARS AT 12" OC,EW 

18" 10.5' 10.5' 

I INV. IN = 66.58 J65.71J : 
' INV. OUT = ~ lfiliJllll ' 

KEY TRENCH 
BASE WIDTH = 8' 
DEPTH = 4' MIN, 
(ACTUAL DEPTH TO 
BE DETERMINED BY 
GEOTECH ENGINEER) 

- ---------·-··-----------+--
' PROVIDE FILTER FABRIC 

UNDER RIP-RAP /ii,l 

·---'\-------· 

50 
+ 

STILLING BASIN CLASS I RIP RAP STONE 
SEE SHEET C-21 FOR DETAILS 
La=10' W=12' 
D1=1' 0:F2' 
Dr=3' 

GRAPHIC SCALE 3 PRECAST ANTI -SEEP COLLARS 
3'-6" x 3'-6" SPACED AS SHOWN 

NOTE.· ALL AREAS UNDER EMBANKMENT FILL TO HAVE 0 5 10 20 40 

ALL TOPSOIL, ROOTS, ETC. REMOVED. ARDIS UNDER 
EMBANKMENT TO BE SCARIFIED BEFORE PLACEMENT OF FILL 

Bi1JP_;f5 SECT/O/\/ 

' , 

( IN FEET ) 
1 inch = 10 ft. 

~ 

i 
i 
~ 
~ 

~ 
~ 

\ 
TOP OF DAM: 77. 88 177.41 

74.02 !DD YDIR WSE.· 

25 YDIR WSE 73.89 1- SURVEY PERFORMED BY VHB 4/2013 I 

EXISTING 
GRADE 

~--8" VDOT TYPE 21A CRUSHER RUN 
AGGREGATE 

GEOTEXTILE FABRIC 

3/8":1' 

EXISTING 
GRADE 

10 YDIR WSE.· 73.78 

2 YEAR WSE 72.45 

I YDIR WSE 70.96 

CREST OF PRINCIPAL SPILLWAY: 73.25173.011 

!NV. 6"'¢ VERT. ORIFICE 67.88 166.701 

CLASS I RIPRAP 

f-1----- 12' MIN. -------i~ 

BMP ACCESS ROAD DETAIL 

FERNCO ECCENlRIC 
COUPLINGS help maintain 
an even, continuous flowline 
in aitical grade conditions. 
They're easy to lnslall and 
available to flt all common 
sewer pipe size combin
ations. Made of tough, 
flexible elastomer!c PVC, 
Eccentric Couphngs seal 
reliably against Infiltration and 
exfiltration. Eccentric bush
ings fit one end of Fernco 
Standard Flexible Couplings. 

Available for all common 
sewer pipe materials. 

N.TS. 

BMP MAINTENANCE REQUIREMENTS 

THE OWNER OR ITS DESIGNATED REPRESENTATIVE WILL INSPECT THE SWM/BMP STRUCTURES AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. A SIGNIFICANT 
RAINFALL FOR TH IS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED RAINFALL WITHIN A 24-HOUR 
PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY JOINTLY INSPECT THE STRUCTURE. 

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 THE POND STORAGE AREAS. IF THE DEPTH OF THE SEDIMENT REACHES THE DEPTH OF 4" FOR BMP#S AND 
2" FOR BMP#4 ABOVE THE BOTIOM OF THE POND, REM OVAL IS REQUIRED. AT THE SAME TIME, OR AT LEAST ONCE 
PER YEAR, CLEAN THE RISER BOTIOMS ANO 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 TH E HEADS OF COOL SEASON GRASSES AND 
IN LATE FALL TO PREVENT SEEDS OF ANNUAL WEEDS FROM MATURING. MOWING OF LEGUMES CAN BE LESS 
FREQUENT. TREES, SHRUBS AND WOODY VEGETATION ARE NOT PERMITIED TO GROW ALONG OR ON ANY PART OF 
THE EMBANKMENT THAT WAS CONSTRUCTED USING ENGINEERED (COMPACTED) FILLS. 

PERFORM SOIL SAMPLING ON STABILI ZED POND SOIL AREAS AT LEAST ONCE EVERY 4 YEARS. SOIL SAMPLING 
AND TESTING SHOULD BE PERFORMED BY A QUALIFIED SOIL TESTING LABORATORY SUCH AS VPl&SU. CO NTACT THE 
LOCAL OFFICE OF THE VIRGINIA COOPERATIVE EXTENSION FOR ~URTHER INFORMATIONS. APPLY ADDITIONAL LIM!; AND 
FERTILIZER IN ACCORDANCE WITH TEST RECOMMENDATIONS. 

IN STABILIZED POND AR EAS, IF VEGETATION COVERS LESS THAN 403 OF SOIL SURFACES, LIME, FERTILIZE AND 
SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS. IF VEGETATION COVERS MORE THAN 403 BUT 
LESS THAN 70% OF SOI L SURFACES, LIM E, FERTILIZE AND OVER SEED IN ACCORDANCE WITH CURRENT SEEDING 
RECOMMENDATIONS OR REQUIREMENTS OF THE VESCH. 

PERFORM QUARTERLY INSPECTIONS OF THE RISER SECTIO~i FOR THE OBSERVANCE OF COLLECTED TRASH AND 
DEBRIS. IMMEDIATELY REMOVE ANY TRASH OR DEBRIS THAT PREVENTS THE MOVEMENT OF WATER. REMOVE ANY 
TRASH AND LITIER DOWNSTREAM AND AT STORM DRAIN OR CHANNEL INFLOW LOCATIONS TO MAINTAIN THE INTEGRITY 
OF THE STRUCTURE AND PROVIDE AN ATIRACTIVE APPEARANCE . 

PERFORM ANNUAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL INSPECTION SHALL BE PERFORMED 
ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, TRASH RACK, ORIFICES/WEIRS, OUTLET BARREL AND POND 
EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHER INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUI RED TO 
ASSESS THE INTEGRITY OF THE STRUCTURE. 

PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR SIGNS OF 
ANIMAL/RODENT BURROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, REFILLING OR 
RESEEDING, 

PERFORM ANNUAL OBSERVATIONS OF PERIMETER AREAS SURROUNDING THE FACILITY TO ENSURE CHANGES IN 
LAND USE, TOPOGRAPHY OR ACCESS HAVE NOT OCCURRED AND DO NOT AFFECT THE OPERATION, MAINTENANCE, 
ACCESS OR SAFETY FEATURES AS PROVIDED. APPROPRIATE ACTION IS REQUIRED TO ENSURE ADEQUACY AND TO 
PROVIDE A CLEAR, SAFE PASSAGE FOR MAINTENANCE VEHICLES TO THE ENGINEERED EMBANKMENT AND PRINCIPAL 
FLOW CONTROL STRUCTURES. 

RECORD KEEPING. THE OWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, ACCURATE WRITIEN 
RECORDS OF INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL DOCUMENT ROUTINE MAINTENANCE 
AND/OR REPAIRS PERFORMED. COPI ES SHALL BE PROVI DED TO THE COUNTY UPON REQUEST. 

THE FACI LITY SHALL NOT ACCEPT ADDITIONAL DRAINAGE OR BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT OR 
APPROVAL BY THE ENVI RONMENTAL DIVISION OF JAMES CITY COUNTY. 

Clay to Clay 
Clay to Cl/Ptost!c 
Cloy to A-C/Ductile 
Concrete to Concrete 

eon ...... io CI/Plastic 
A.C/Ductile to Cl/Plastlc 
A-C/Ductile to A·C/Ductlle 
Cl/Plostlc to Cl/Plastic 

NOTE DETENTION BASIN TO FUNCTION AS TEMPORARY 
SEDIMENT BASIN UNTIL STABILIZATION OF ALL AREAS 
DRAINING TO IT. A 3" DEWATER/NG DEVICE, IN ACCORDANCE 
WITH STANDARD 3. 74 OF THE VESCH, IS TO BE PLACED AT 
ELEVATION 70.80 - SEDIMENT CLEANOUT LEVEL IS 69.30. 
6"' DUCTILE IRON PIPE TO BE CAPPED UNTIL FUNCTION 

When ordering, pleose proW!e ""' and piping materials to 
be connected. 

AS A SEDIMENT BASIN IS NO LONGER REQUIRED. 

Vanasse Hangen Brustlin, Inc . 

Transportation 
Land Development 
Environmental Services 

351 McLaws Circle, Suite 3 
Williamsburg, Virginia 23185-6316 
7 57 220 0500 • FAX 7 57 220 8544 
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THE PURPOSE OF THIS SITE PLAN AMENDMENT IS 
TO UPDATE THE EXTENSE OF LIMITS OF 
DISTURBANCE LINE THAT HAS BEEN REVISED IN 
ORDER TO PROVIDE SAFE ACCESS AND WORKING 
CONDITIONS FOR WORKERS TO INSTALL 
STEP-POOL STRUCTURES 

AMENDMENT TO JCC CASE NO. SP-0058-2012 

Stonehouse Glen 
BMP Outfall Repair 
9304 Stonehouse Glen (Located South of Ashlock Court) 
Toano, Virginia 

RICHMOND ROAD 

Site Location Map 

I Site --1 Property O'Vners 
,o 

'',, \ 
'"--....-( 

{ 

Owner: Stonehouse Glen, LLC 
Contact: Mr. Ken McDermott 

,.,,\"--
Company Name: Glen Venture 
Address 1 
Address 2 
Phone· Fax 

Applicant: 

P.O. BOX 61 
GLADSTONE, NJ 07934 
908.234.2620 x227 · 908.234.9508 

Piotr Swietuchowslci 
Company Name: Vanasse Haugen Brustlin, Inc. 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 
757-220-0500 757-220-8544 

Address 1 
Address 2 
Phone· Fax 

Site Plan Amendment 

1- to JCC Case# S-0098-2003 (Stonehouse Glen, Section 1) 
0 1000 2000 Feet 

NOTE: 
RECORD DRAWING AND CONSTRUCTION CERTIFICATION. THE 
STORMWATER MANAGEMENT/BMP FACILITY AND ASSOCIATED 
STORMWATER CONVEYANCE SYSTEMS AS PROPOSED FOR THIS 
PROJECT WILL REQUIRE SUBMISSION, REVIEW, AND APPROVAL 
OF A RECORD DRAWING (AS-BUILT) AND CONSTRUCTION 
CERTIFICATION PRIOR TO RELEASE OF THE POSTED 
BOND/SURETY. 

Site Summary 1 ·-·---~:c,;7 11,11....,,.. OF Jt.\lv"1E~ C\TY t 
Site Statistics 

PARCEL ID NUMBER: 

ADDRESS: 

ZONING: 

PROPOSED USE: 

TOTAL AREA OF PARCEL: 

PROJECT AREA: 

REFERENCE INSTR. #'S: 

FLOOD ZONE: 

EXISTING IMPERVIOUS COVER: 

PROPOSED IMPERVIOUS COYER : 

IMPERVIOUS COVER DECREASE: 

TOTAL CLEARING AREA: 

TOTAL DISTURBED AREA: 

HYDROLOGIC UNIT CODE: 

WATERSHED: 

PLANNING DIVISION 

FEB 0 5 Z013 

0540400001 c 
9304 STONEHOUSE GLEN 

PR PUD RESIDENTIAL 

BMP 

0.9320 AC 

8,246 SQH, (0,19 AC,) 

'-"-' .. 1 .. ~1.:, ~ i S\TE PL.1..N ~. 
ri~'~r•~ i 
_,, ..... \ • _1· l ~ o.A:'r~ \ 

~ , 'PhCnlAJ'-\a/ z.J:JJJ3 f. 
, ·; ... pt. J.B -~ V 

-~ ~" \~ ,-: • .;t. - \' 

)~"'\· -- -~ 
,, v' ------;,. \ z.-1'{-l~-

I ~~--
l "'''"''"''\:,.,.. 11.?.X:- -z,jg./J3t 
\ ,,,, •0 \ .;>WJ.'""' ti -- itBjJ3 fil 
l - v' ~ ['! l\_oj•~1 --~---.. - -- ii 
! ·-"' ' 'f; 
I ._1r:·~:..c\-----·------------ __....._ ~ 

ZONE X (FEMA COMMUNITY PANEL L·.oun;c• Eog., - -1· 
NO. 51095C 0045 c, DATED SEPTEMBER 28, 2ooz;,~.;\ ___ , ____ -_. 

2,366 SQH (0,054 AC,) \ uc,ai, ___ .,___ - _ 

2,317 SQH (0.053 AC.) [__--,-------

49 SQH. (0,001 AC.) 

SELECT CLEARING < 1 ACRE 

5750 SQH. (0.13 ACRES) 

(HUC12) 020801070101 (VAHU6) YD62 WARE CREEK 

IT APPEARS TI-llS PROJECT IS SITUATED IN THE WARE 
CREEK WATERSHED, DRAINING TO RICHARDSON'S MILL 
POND, COUNTY BMP ID CODE WC 059, 

Vanasse Hangen Brustlin, Inc. 
Transportation 

RECEIVED 
'40~tr-entsl 0 . 

.~ 'vi-~, 
-q o_, 

<". 
VO 
~ 
~ 

~ 
~ -o ro 

c: u 6 
or) Q ;:; 
;:;; a c:: Land Development 

Enviro111nental Services 

101 Walnut Street, P.O. Box 9151 
Watertown, Massachusetts 02471 
617.924.1770 •FAX 617.924.2286 

RESPONSIBLE LAND DISTURBER 
PIOTR SWIETUCHOWSKI, PROFESSIONAL ENGINEER (LIC. NO, 044606), 
VANASSE HANGEN BRUSTLIN, INC., WILLIAMSBURG, VIRGINIA WILL SERVE 
AS RESPONSIBLE LAND DISTURBER FOR THE DURATION OF THE REVIEW 
PROCESS ONLY. THE OWNER WILL PROVIDE A QUALIFIED RLD UPON 
ISSUANCE OF A LAND DISTURBANCE PERMIT OR SITE APPROVAL, WHICH 
EVER COMES FIRST. 

FEB 2 0 20i3 
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s~-ooo, - i..01!> 
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a 1000 2000 Feet 

Property o.tners 

Owner: 
Contact: 

Company Name: 
Address 1 
Address 2 
Phone· Fax 

Applicant: 
Company Nan1e: 
Address 1 
Address 2 
Phone· Fax 

Site Plan Amendment 

Stonehouse Glen, LLC 
Mr. Ken McDem1ott 

Glen Venture 

COUNTY OF JAM~ff6\i"Y 
PtNA.l SJTcE PLAN : , 

APPRO\ip,LS 1.0A' •j 
. Fin1 Dw<. ~I ' C ?,} ~I :\2., 

P.O. BOX 61 \::~h~ _ ~ ---~ 
GLADSTONE, NJ 07934 (Pl•°"''" ~~ -·· 0~~-')!2. 
908.234.2620 X227 . 908.234.9508\~:;,:~;'~o~T/.; tJ--~w~ 
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Pio tr Swietucl1owski /c0u.,tyen2---
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V anasse Hang en Brustlin, Inc. I Oth•r----

3 51 McLaws Circle, Suite 3 
Williamsburg, VA 23185 
757-220-0500 757-220-8544 

to JCC Case# S-0098-2003 (Stonehouse Glen, Section 1) 

RECORD DRAWING AND CONSTRUCTION CERTIFICATION. TI-IE 
STORMWATER MANAGEMENT/BMP FACILITY AND ASSOCIATED 
STORMWATER CONVEYANCE SYSTEMS AS PROPOSED FOR TI-llS 
PROJECT WILL REQUIRE SUBMISSION, REVIEW, AND APPROVAL 
OF A RECORD DRAWING (AS-BUILT) AND CONSTRUCTION 
CERTIFICATION PRIOR TO RELEASE OF TI-IE POSTED 
BOND/SURETY. 

Site Summary 
Site Statistics 

PARCEL ID NUMBER: 05404-00001C 

ADDRESS: 9304 STONEHOUSE GLEN 

ZONING: PR PUD RrnDENllAL 

Vanasse Hangen Brustlin, Inc. 
Transportation 
Land Development 
Environmental Services 

101 Walnut Street, P.O. Box 9151 
Watertown, Massachusetts 02471 
617.924.1770 •FAX 617.924.2286 

PROPOSED USE: BMP 

TOTAL AREA OF PARCEL: 

PROJECT AREA: 

REFERENCE INSTR. #'S: 

FLOOD ZONE: 

EXISTING IMPERVIOUS COVER: 

PROPOSED IMPER~OUS COVER : 

IMPERVIOUS COVER DECREASE: 

TOTAL CLEARING AREA: 

TOTAL DISTURBED AREA: 

HYDROLOGIC UNIT CODE: 

WATERSHED: 

0.9320 AC 

8,246 SQ.FT. '(0:1 rACo)-

ZONE X (FEMA COMMUNIJY PANEL 

NO. 51095C 0045 C, DA TEO SEPTEMBER 28, 2007 

2,366 SQ.FT (0.054 AC.) 

2,317 SQ.FT (0.053 AC.) 

49 SQ.FT. (0.001 AC.) 

SELECT CLEARING < 1 ACRE 

5750 SQ.FT. ( 0.13 ACRES) 

(HUC12) 020801070101 (VAHU6) Y062 WARE CREEK 

IT APPEARS THIS PROJECT IS SITUATED IN THE WARE 
CREEK WATERSHED. DRAINING TO RICHARDSON'S MILL 
POND, COUNTY BMP ID CODE WC 059. 

BtVlf wco~i 
RESPONSIBLE LAND DISTURBER 
PIOTR SWIETUCHOWSKI, PROFESSIONAL ENGINEER (UC. NO. 044606), 
VANASSE HANGEN BRUSTLIN, INC., WILLIAMSBURG, VIRGINIA WILL SERVE 
/JS RESPONSIBLE LAND DISTURBER FOR THE DURATION OF THE REVIEW 
PROCESS ONLY. THE OWNER WILL PROVIDE A QUALIFIED RLD UPON 
ISSUANCE OF A LAND DISTURBANCE PERMIT OR SITE APPROVAL. WHICH 
EVER COMES FIRST. 

JCC CASE SP-0058-2012 
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PROPERTY LINE 

PROJECT LIMIT LINE 

RIGHT-OF-WAY/PROPERTY LINE 

EASEMENT 

BUILDING SETBACK 

BASELINE 

CONSTIRUCTION LAYOUT 

ZONING LINE 

TOWN LINE 

LIMIT OF DISTURBANCE 

WIETLAND LINE 111TH FLAG 

FLOODPLAIN 

BORDERING LAND SUBJECT TO FLOODING 

WIETLAND BUFFER ZONE 

RMA - RESOURCE MANAGEMENT AREA 

RPA - RESOURCE PROTECTION AREA 

GRAVEL ROAD 

EDGE OF PAVEMENT 

ASPHALT CONCRETE CURB AND MEDIAN 

STANDARD 6" CURB 

STANDARD 4• CURB 

COMBINATION s· CURB & GUTTER 

COMBINATION 4· CURB & GUTTER 

FIRE LANE S1RIPING 

LIMIT OF CURB l'r?E 

SAWCUT 

BUILDING 

BUILDING ENTIRANCE 

LOADING DOCK 

BOLLARD 

DUMPSTER PAD 

SIGN 

DOUBLE SIGN 

STEEL GUARDRAIL 

WOOD GUARDRAIL 

PATH 

1REE LINE 

WIRE FENCE 

FENCE 

STOCKADE FENCE 

CHAIN LINK FENCE 

STONE WALL 

RETAINING WALL 

STREAM / POND / WATER COURSE 

DETENTION BASIN 

HAY BALES 

SILT FENCE 

MINOR CONTOUR 

MAJOR CONTOUR 

PARKING COUNT 

COMPACT PARKING STALLS 

DOUBLE YELLOW LINE 

STOP LINE 

CROSSWALK 

ACCESSIBLE CURB RAMP 

HANDICAP PARKING 

VAN-ACCESSIBLE HANDICAP PARKING 
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Matchline -------

CONCRETE PAVEMENT 

STANDARD DUTY PAVEMENT 

HEAVY DUTY PAVEMENT 

RIPRAP 

CONSTIRUCTION ENTRANCE 

TOP OF CURB ELEVATION 

BOTTOM OF CURB ELEVATION 

FLOW LINE ELEVATION 

EDGE OF PAVEMENT ELEVATION 

SPOT ELEVATION 

TOP & SODOM OF WALL ELEVATION 

BORING LOCATION 

lEST PIT LOCATION 

MONITORING WELL 

UNDERDRAIN 

DRAINAGE LINE 

ROOF DRAIN 

SEWER LINE 

OVERHEAD WIRE 

WATER LINE 

FIRE PROTECTION LINE 

DOMESllC WAlER LINE 

GAS LINE 

UNDERGROUND ELEC1RIC 

TELEPHONE LINE 

FlRE ALARM 

CABLE TV 

DRAIN INLET (VDOT Dl-1 OR DI-7) 

DRAIN INLET (VDOT DI-3B) 

DRAIN INLET (VDOT DI-3C) 

DRAIN MANHOLE 

TIRENCH DRAIN 

PLUG OR STUB 

FLARED END SECTION 

HEADWALL 

SEWER MANHOLE 

SEWER CLEANOUT 

CURB STOP & BOX 

WATER VALVE & BOX 

TAPPING SLEEVE, VALVE & BOX 

SIAMESE CONNECTION 

FlRE HYDRANT 

WATER METER 

POST INDICATOR VALVE 

WAlER WELL 

GAS GATE 

GAS METER 

ELEC1RIC MANHOLE 

ELEC1RIC METER 

LIGHT POLE 

TELEPHONE MANHOLE 

ffiANSFORMER PAD 

UTILITY POLE 

GUY POLE 

GUY WIRE & ANCHOR 

HAND HOLE 

PULL BOX 

MATCHLINE 

Abbreviations 

General 

ABAN ABANDON 

ACR ACCESSIBLE CURB RAMP 

ADJ ADJUST 

APPROX APPROXIMATE 

BIT BITUMINOUS 

BS BOTTOM OF SLOPE 

BWLL BROKEN WHITE LANE LINE 

CONC CONCRETE 

DYCL DOUBLE YELLOW CENTER LINE 

EL ELEVATION 

ELEV ELEVATION 

EXIST EXISTING 

FON FOUNDATION 

GRAN GRANITE 

GTD GRADE TO DRAIN 

LA LANDSCAPE AREA 

LOO LIMIT OF DISTURBANCE 

MAX MAXIMUM 

MIN MINIMUM 

NIC NOT IN CON1RACT 

NTS NOT TO SCALE 

PERF PERFORATED 

PROP PROPOSED 

REM REMOVE 

RET RETAIN 

R&D REMOVE AND DISPOSE 

R&R REMOVE ANO RESET 

SWEL SOLID WHITE EDGE LINE 

SWLL SOLID WHITE LANE LINE 

TS TOP OF SLOPE 

l'r1' l'r?ICAL 

Utility 

CB CATCH BASIN 

CMP CORRUGATED METAL PIPE 

CO CLEAN OUT 

DCB DOUBLE CATCH BASIN 

DMH DRAIN MANHOLE 

DI DRAIN INLET 

CIP CAST IRON PIPE 

COND CONDUIT 

DIP 

ES 

EW 

FES 

F&G 

F&C 

FM 

GT 

GI 

HOPE 

HH 

HW 

HYO 

MES 

INV 

I= 

PWW 

PVC 

RCP 

R= 
SMH 

TSV 

UP 

DUCTILE IRON PIPE 

END SECTION 

END WALL 

FLARED END SECTION 

FRAME AND GRATE 

FRAME AND COVER 

FORCE MAIN 

GREASE TIRAP 

GUTTER INLET 

HIGH DENSITY POLYETHYLENE PIPE 

ELECTRIC HANDHOLE 

HEADWALL 

HYDRANT 

METAL END SECTION 

INVERT ELEVATION 

INVERT ELEVATION 

PAVED WATER WAY 

POLYVINYLCHLORIDE PIPE 

REINFORCED CONCRETE PIPE 

RIM ELEVATION 

SEWER MANHOLE 

TAPPING SLEEVE, VALVE AND BOX 

UTILITY POLE 
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Notes: 
General 

1. _Ah-1=- W9_R_K S_li_Ah.h Sf: IN _ACC9.R9.ANC& WJTH nif: C!J.~.Rf:J'!T &DJTJQN~ Q.F TH& YJR§.INJ.~ WQR~ 
AREA PROTECTION MANUAL, V.D.O.T. ROAD AND BRIDGE STANDARDS, SPECIFICATIONS, AND SOIL 
AND AGGREGATE COMPACTION MANUAL, HAMPTON ROADS PLANNING DISTRICT (HRPDC) 
REGIONAL CONSTRUCTION STANDARDS, AND JAMES CITY COUNTY PRIVATE STREET STANDARDS 
AND SPECIFICATIONS .• 

2. THE "MISS UTILITY LAW" REQUIRES FOR THE CONTRACTOR TO CALL 811 AT LEAST 3 WORKING DAYS 
IN ADVANCE OF THE PLANNED WORK TO ALLOW TIME FOR MARKING, THAT THE MARKS BE 
RESPECTED AND PROTECTED, AND THAT EXCAVATION BE COMPLETED CAREFULLY. 

3. CONTIRACTOR SHALL BE RESPONSIBLE FOR SITE SECURITY AND JOB SAFETY. CONSTIRUCTION 
ACllVlllES SHALL BE IN ACCORDANCE WITH OSHA STANDARDS AND LOCAL REQUIREMENTS. 

4. AREAS DISTURBED DURING CONSTIRUCTION AND NOT RESTORED WITH IMPERVIOUS SURFACES 
(BUILDINGS, PAVEMENTS, WAUKS, ETC.) SHALL FOLLOW DETAIL PROVIDED BY VIRGINIA EROSION AND 
SEDIMENT CONTROL HANDBOOK FOR SITE SPECIFIC SEEDING MIXTURES IN ACCORDANCE WITH 
STANDARD & SPECIFICATION 3.32 . 

5. CONTRACTOR SHALL MAKE NECESSARY CONSTIRUCTION NOTIFICATIONS AND APPLY FOR AND OBTAIN 
NECESSARY PERMITS ASSOCIATED WITH THE WORK INDICATED ON THE DRAWINGS. 

6. TIRAmc SIGNAGE AND PAVEMENT MARKINGS SHALL CONFORM TO THE MANUAL OF UNIFORM TRAFFIC 
CONTROL DEVICES. 

7. IN THE EVENT THAT SUSPECTED CONTAMINATED SOIL, GROUNDWATER, AND/OR OTHER MEDIA ARE 
ENCOUNTERED DURING EXCAVAllON AND CONSTRUCTION ACTIVITIES BASED ON VISUAL, OLFACTORY, 
OR OTHER EVIDENCE, THE CONTRACTOR SHALL STOP WORK IN THE VICINITY OF THE SUSPECT 
MATERIAL TO AVOID FURTHER SPREADING OF THE MATERIAL, ANO SHALL NOTIFY THE OWNER 
IMMEDIATELY SO THAT THE APPROPRIATE TESTING AND SUBSEQUENT ACllON CAN BE TAKEN. 

8. CONTIRACTOR SHALL PREVENT DUST, SEDIMENT, AND DEBRIS FROM EXITING THE SITE AND SHALL BE 
RESPONSIBLE FOR CLEANUP, REPAIRS AND CORRECTIVE ACTION IF SUCH OCCURS. 

9. CONTRACTOR SHALL CONTROL STORM WATER RUNOFF DURING CONSTIRUCTION TO PREVENT ADVERSE 
IMPACTS TO OFF SITE AREAS, AND SHALL BE RESPONSIBLE TO REPAIR RESULTING DAMAGES, IF ANY, 
AT NO COST TO OWINER. 

10. THIS PROJECT DISTURBS MORE THAN 2500 SQUARE FEET OF LAND AND FALLS WITHIN THE VIRGINIA 
STORMWATER MANAGEMENT PROGRAM (VSMP), GENERAL CONSTIRUCTION PERMIT (GCP) PROGRAM AS 
ADMINISTERED BY THE VIRGINIA DEPARTIMENT OF CONSERVATION AND RECREATION (DCR) UNDER THE 
JURISDICTION OF THE EPA. 

11. THE EXISTING CONDITIONS ON THIS PLAN ARE A RESULT OF AN ON THE GROUND SURVEY 
PERFORMED BY VIHB, SUCCESSOR TO LANDMARK DESIGN GROUP, DURING FEBRUARY 2012. 

A. THE LOCATIONS OF EXISTING UNDERGROUND UTILITIES SHOWN ON THIS PLAN ARE BASED ON 
FIELD OBSERVATIONS AND INFORMATION OF RECORD. THEY ARE NOT WARRANTIED TO BE EXACTLY 
LOCATIEO, NOR IS IT WARRANTED TIHAT ALL UNDERGROUND UTILITIES OR OTHER STRUCTURES ARE 
SHOWN ON TIHIS PLAN. 

A. DELINEAllON OF THE WIETLANDS ARE FROM PLANS OF RECORD 

B. FLAGS MARKING THE WIETLANDS WIERE LOCATED BY: N/A 

12. TOPOGRAPHY: 
A. HORIZONTAL DATUM BASED ON SITE CONTROL. VIRGINIA STATE PLANE SOUTH ZONE (NAO 83). 
8. VERTICAL DATUM BASED ON RECORD DRAWINGS FOR BMP PREPARED BY LANDMARK DESIGN 

GROUP, INC. NOW VIHB. 

Utilities 

I. THE LOCATIONS, SIZES, AND TYPES OF EXISTING UTILITIES ARE SHOWIN AS AN APPROXIMATE 
REPRESENTATION ONLY. TIHE OWINER OR 1rs REPRESENTATIVE(S) HAVE NOT INDEPENDENTLY VERIFIED 
THIS INFORMATION AS SHOWIN ON THE PLANS. THE UTILITY INeORMATION SHOWN DOES NOT 
GUARANTEE THE ACTUAL EXISTENCE, SERVICEABILITY, OR OTHER DATA CONCERNING THE UTILITIES, 
NOR DOES IT GUARANTEE AGAINST THE POSSIBILITY THAT ADDl110NAL UTILITIES MAY BE PRESENT 
THAT ARE NOT SHOWIN ON TIHE PLANS. PRIOR TO ORDERING MATERIALS AND BEGINNING 
CONSTRUCTION, THE CONTIRACTOR SHALL VERIFY AND DETIERMINE THE EXACT LOCATIONS, SIZES, AND 
ELEVATIONS OF THE POINTS OF CONNECTIONS TO EXISTING UTILITIES AND, SHALL CONFIRM THAT 
THERE ARE NO INTERFERENCES WITH EXISTING UTILITIES AND THE PROPOSED UTILITY ROUTES, 
INCLUDING ROUTES WITHIN THE PUBLIC RIGHTS OF WAY. 

2. WHERE AN EXISTING UTILITY IS FOUND TO CONFLICT WITH THE PROPOSED WORK, OR EXISTING 
CONDITIONS DIFFER FROM THOSE SHOWIN SUCH THAT THE WORK CANNOT BE COMPLETED AS 
INTENDED, THE LOCATION, ELEVATION, AND SIZE OF THE UTILITY SHALL BE ACCURATELY DETERMINED 
\11THOUT DELAY BY THE CONTRACTOR, AND THE INFORMATION FURNISHED IN WRITING TO THE 
OWINER'S REPRESENTATIVE FOR THE RESOLUTION OF THE CONFLICT ANO CONTRACTOR'S FAILURE TO 
NOTIFY PRIOR TO PERFORMING ADDITIONAL WORK RELEASES OWNER FROM OBLIGAllONS FOR 
ADDlllONAL PAYMENTS WHICH OTHERWISE MAY BE WARRANTED TO RESOLVE THE CONFLICT. 

3. SET CATCH BASIN RIMS, AND INVERTS OF SEWERS, DRAINS, AND DITCHES IN ACCORDANCE WITH 
ELEVAllONS ON THE GRADING AND UTILITY PLANS. 

4. CONTRACTOR SHALL MAKE ARRANGEMENTS FOR ALL UllLITY RELOCATIONS. 

Lav out and Materials 

1. ANY PROPERTY LINE MONUMENTATION DISTURBED DURING CONSTIRUCTION SHALL BE SET OR RESET 
BY A VIRGINIA LICENSED LAND SURVEYOR. 

2. PRIOR TO START OF CONSTRUCTION, CONTRACTOR SHALL VERIFY EXISTING PAVEMENT ELEVAllONS 
AT INTERFACE WITH PROPOSED PAVEMENTS, AND EXISTING GROUND ELEVATIONS ADJACENT TO 
DRAINAGE OUTILETS TO ASSURE PROPER TRANSITIONS BETWEEN EXISTING AND PROPOSED FACILITIES. 

3. SYMBOLS ANO LEGENDS OF PROJECT FEATURES ARE GRAPHIC REPRESENTATIONS AND ARE NOT 
NECESSARILY SCALED TO THEIR ACTUAL DIMENSIONS OR LOCATIONS ON THE DRAWINGS. THE 
CONTRACTOR SHALL REFER TO TIHE DETAIL SHEET DIMENSIONS, MANUFACTURERS' LITERATURE, SHOP 
DRAWINGS AND FIELD MEASUREMENTS OF SUPPLIED PRODUCTS FOR LAYOUT OF THE PROJECT 
FEATURES. 

4. CONTRACTOR SHALL NOT RELY ON ELEC1RONIC VERSIONS OF PLANS, SPECIFICAllONS, AND DATA 
FILES THAT ARE OBTAINED FROM THE DESIGNERS, BUT SHALL VERIFY LOCATION OF PROJECT 
FEATURES IN ACCORDANCE WITH THE PAPER COPIES OF THE PLANS AND SPECIFICAllONS THAT ARE 
SUPPLIED AS PART OF THE CONTRACT DOCUMENTS. 

Storm.water General Permit Notes 

lfi[ CONlllACTOR S#All ENsURE COIJl"UANC[ l\!lfi lHf R[QU/REMENTs Of VR 880=14=19 = WRG/11/A 
STORMWATER MANAGEMENT PROGRAM (VSMP) GENERAL PERMIT FOR STORM WATER 
DISCHARGES FROM CONSTRUCTION SITES, INCLUDING BUT NOT LIMITED TO THE FOLLD\\1NG ITEMS: 

IMPLEMENTATION, DOCUMENTATION. AND JNSPECTIONS NECESSARY FOR COMPLIANCE WITH STORM 
WATER GENERAL PERMIT 

\. IMPLEMENTATION OF THE STORM WATER POLLUTION PREVENTION PLAN AS DEVELOPED FOR THE SITE 
AND IN ACCORDANCE \11TH lHE GENERAL PERMIT REQUIREMENTS 111TH REGARD TO EROSION AND 
SEDIMENT CONTROL, POST-CONSTRUCllON STORM WATER MANAGEMENT, AND OlHER CONffiOLS 
REGARDING SOLID MATERIALS, SEDIMENTS AND DUST, AND THE DEMONSTRAlED COMPLIANCE 1111H 
APPLICABLE STATE AND/OR LOCAL WASlE DISPOSAL, SANITARY SEWER OR SEPTIC SYSTEM 
REGULATIONS. . 

2. RETENTION OF THE STORM WATER POLLUTION PREVENTION PLAN AT THE CONSffiUCTION Sil£. lliE 
PLAN AND OTHER RELATED DOCUMENTS SHALL BE MADE AVAILABLE UPON REQUEST TO 
AUlliORIZED LOCAL, STATE, OR FEDERAL REPRESENTATIVES. 

3· ~M~~~~:.T cg~s~~c~g~~ 0~~~~6~L~R11~~1~WN~~~N ~~ H~SE~E~~N~~~~T1~~E~~A~~E 
THE POTENTIAL FOR THE DISCHARGE OF POLLUTANTS TO THE SURFACE WATERS OF lHE STATE, OR 
IF THE STORM WATER POLLUTION PREVENTION PLAN PROVES Tb BE INEFFECTIVE 1N .£LIMINATING OR 
SIGNIFlCANTLY MINIMIZING POLLUTANTS FROM THE CONS1RUCTION ACTI"1TY. 

' 
4. DOCUMENTATION OF THE DATES 'NHEN MAJOR GRADING ACTIVITIES OCCUR, Yt'HEN CONSTRUCTION 

ACllVlTIES TEMPORARILY OR PERMANENTLY CEASE ON A PORTION OF THE SITE, AND WHEN 
STABILIZATION MEASURES ARE IMPLEMENTED. 

5. INSPECTIONS OF DISTURBED AREAS OF THE CONSffiUCTION SITE ANO AREAS USED FOR STORAGE 
OF MATERIALS lliAT ARE EXPOSED TO PRECIPITATION THAT HAVE NOT BEEN FlNALLY STABILIZED, 
STRUCTURAL CON1ROL MEASURES, AND LOCATIONS WHERE VEHICLES ENTER OR El<1T lHE SITE 
SHALL BE CONDUCTED AT LEAST ONCE EVERY SEVEN CALENDAR DAYS AND 111THIN 24 HOURS OF 
THE END OF A STORM EVENT THAT PRODUCES SURFACE RUNOFF AS REQUIRED BY THE GENERAL 
PERMIT REGULATIONS. REPORTS SUMMARIZING THE INSPECllONS SHALL BE MADE IN ACCORDANCE 
TO lHE REGULATIONS AND RETAINED AS PART OF lHE STORM WATER POLLUTION PREVENTION 
PLAN. 

6. All. CON1RACTORS AND SUBCON1RACTORS SHALL SIGN A COPY OF THE CERTIFICATION STATEMENT 
AS DESCRIBED IN THE GENERAL PERMIT BEFORE CONDUCTING ANY PROFESSIONAL SERVJCES AT THE 
SITE IDENTIFIED IN THE POU.UTION PREVENTION PLAN. ALL CERTIFlCAllONS SHALL BE INCLUDED IN 
THE STORM WATER POLLUTION PREVENTION PLAN. 

7. All. DOCUMENTS, RECORDS, REPORTS, AND OTI-IER INFORMATION RELEVANT TO TI-lE GENERAL 
PERMIT REGULAllONS SHALL BE GIVEN TO lHE OWNER FOLL0\11NG FlNAL STABIUZAllON OF THE 
SITE. 

8. WHERE THE Sil£ HAS BEEN FlNALLY STABILIZIT> AND ALL STORM WATER DISCHARGES FROM 
CONSTRUCllON ACTI"1TIES THAT ARE AUlHORIZED BY THE GENERAL PERMIT ARE ELIMINATED, A 
NOTICE OF TERMINATION SHALL BE PREPARED FOR THE OWNER TO SIGN AND SUEMIT TO THE 
"1RGINIA DEPARTMENT OF ENVJRONMENTAL QUALITY, WATER DIVlSION. 

9. TI-lE S1RUCTURAL STABILJTY OF lHE PERMJTTf[\ FACILITIES SHALL BE ENSURED. 

Demolition 

1. CONTRACTOR SHALL REMOVE AND DISPOSE OF EXISTING MANMADE SURFACE FEA1URES WITHIN THE LIMIT Of 
WORK INCLUDING BUILDINGS, SffiUCTURES, PAVEMENTS, SLABS, CURBING, FENCES, UTILITY POLES, SIGNS, ETC. 
UNLESS INDICATED OTHERWISE ON THE DRAWINGS. REMOVE AND DISPOSE OF EXISllNG UTIUTIES, FOUNDATIONS 
AND UNSUITABLE MATERIAL BENEAlH AND FOR A DISTANCE OF 10 FEET BEYOND THE PROPOSED BUILDING 
FOOWRINT INCUJDING EXlERIOR COLUMNS. 

2 EXISTING UTILITIES SHALL BE lERMINAlED, UNLESS OTHERWISE NOTED, IN CONFORMANCE WITH LOCAL STAlE 
AND INDIVlDUAL UTILITY COMPANY STANDARD SPECIFlCATIONS AND DETAILS. THE CONTRACTOR SHALL 
COORDINATE UTILITY SERVICE DISCONNECTS WITI-1 lHE UTILITY REPRESENTATIVES. 

3. CONTRACTOR SHALL DISPOSE OF DEMOUTION DEBRIS IN ACCORDANCE 1111H APPLICABLE FEDERAL, STATE AND 
LOCAL REGULATIONS, ORDINANCES AND STATUTES. 

4. THE ENGINEER HAS NOT PREPARED DESIGNS FOR AND SHALL HAVE NO RESPONSIBILITY FOR THE PRESENCE, 
DISCOVERY, REMOVAL, ABATEMENT OR DISPOSAL OF HAZARDOUS MATERIALS, TOXIC WASTES OR POLLUTANTS AT 
THE PROJECT SITE. lHE ENGINEER SHALL NCT BE RESPONSIBLE FOR ANY CLAIMS OF LOSS, DAMAGE, EXPENSE, 
DELAY, INJURY OR DEATH ARISING FROM THE PRESENCE OF HAZARDOUS MATERIAL AND CON1RACTOR SHALL 
INDEMNIFY AND HOLD HARMLESS THE ENGINEER FROM ANY CLAIMS MADE IN CONNECTION lHEREWllH. 
MOREOVER, lHE ENGINEER SHAU. HAVE NO ADMINIS1RA11VE OBLIGATIONS OF ANY TYPE 'M.11-l REGARD TO ANY 
CONTRACTOR AMENDMENT INVOL"1NG lHE ISSUES OF PRESENCE, DISCOVERY, REMOVA~ ABATEMENT OR 
DISPOSAL OF ASBESIDS OR OlHER HAZARDOUS MATERIALS. 

Suggested Sequence of Contruction 

1. Notify James City County Engineering and Resource Protection Division (E&RPD) and 
Virginia Department of Conservation and t(ecreation {OCR) minimum 48-hours in 
advance of commencement of construction operations. 

2. Conduct pre-construction meeting on-site between contractor, the owner, the engineer 
ond James City County E&RPD inspector. 

3. Flag the limits of construction as indicated on the E&SC Pion. 

4. Install Erosion and Sediment Control measures as indicated on the plans, 

5. Clearing, demolition and grading activities may proceed only upon inspection and 
approval of the construction entrance and oil erosion and sediment control measures, 
indicated on the E&SC Plan, by the JCCE&RPD inspector. 

6. Clear, grub and grade as indicated on the plans. 

7. Install stilling basin and series of step-pools per approved plans. 

8. Proceed with tine grading. 

9. Installation planting per mitigation tables and approved shop drawings. 

10. Complete permanent seeding, fertilize a11d mulch as required. 

11. After final site stabilization and upon receiving authorization from the assigned 
JCCE&RPO inspector remove temporary erosion and sediment control measures. 

12 During all phases of construction, contractor shall perform daily inspections of the 
receiving drainage channel. Erosion and sediment control devices shall be inspected and 
repaired or replaced as necessary after each storm event. 

13. Contractor shall be responsible for any additional sediment controls and removal of 
sediment caused by construction. 

J:ime~ City C-0w1ty Engineering and 
R<"~ourci; Protection Division 

Standard Erosion and Sediment Control Notes 
Revised Octnber I, 2009 

9. Additional safety foncc or dust. control 11i_easures. iu <h:COl'dJnc,~ with t.bc p1·01bions ol' ;\linimum 
Standards & Specs. 3.01 and 3.39 of th.;, Virginiu Ero~ion and Sedimem Control Handbook 
(\!ESCH). nray be fl!quired to be in1p!ememed io addition to rhat shown on the 11pp1"Qv.;,d plim in 
order to e11sw·t: udequatc prnteetio11 of the hei1ltl1, >Jfrty <llld welfare of rhe public 01· it' sire 
condiricJJs diru1gc. become apparent er alter significantly foUowing 1J1e date of plan approYal. 

l.S J\o :;criimenr trap 01· sedi111em basin sball be removed until ii) :u leasr 75 percenr of the sillgk
fomily lov; within th<:: drainage area lO tile lrap orbasi11 have !~en sold 1.0 a third party fo1· 1l1c 
conslrudion of homt' (_Ulll'el<.1ted 10 the developer); <olld/or, b) 60 percl:nr of the :;inglc"fomily Jo Th 
within tl1l: dJ"ainag;;, urea co 1he rmp orbasill arc compkt~d and stabilized_ A bulk ,rnJc; ol'thc lor;; 
ro another builder ;Joi;_, not omisfy this provisio1i. Sedintent tt'aps and sedU11cnt basins shall not be 
rtm0v.::d witlloul aulhmization ot' tbe Collnty En\'iromnental Divisi•)il. 

The following stm1darJ erosion fllld sediment control lE&SC) notes ~hall become plllt of approved 
erosion and sediment Clmtrol plans for all plans of developm.;,Ht projCct,; in Jl!Il1es City County, \'irginia. 

l 0. Erosion auci ,;cdiment comrol 11wnsuno~ 1J1ay r,•quin• n1inor tidd adju~nuenL~ at or following time 
of construction to cnsw-e thdr incended purpose is accompli~hed. to ensure 11d~qumc prot~,crio11 of 
ll1e health, safety and welfare of the public, or if .'ire conditi1ms change, become app;rrem or alter 
significamly following rlw date of plan approval. County Environn1ental Division aJJproval 1;haU 
be Icquired for m1y .:l<!viation of aasion and sedin1c:m control n1easures fron1 lhe approved plliu. 

19. Appli[~;_ibk provbions of llle Courny B!v!P l\fa.nual (James City County Guiddine,; for De,;ign and 
Co1i:;11uction of Srorm\.\at:er ]l.·!an.:igemcm B\1P~) imd rJ1;;, Virgini;i Storn1wa1er ?\1anagenteut 
Ifandbook (VSJ\"lH) appl;• LO !ll<.': [JH)jtd. 

1. All the provisions ufVirginia EnJ6io11 aud Si:dllnent Control Law and Regulations, l\1ininmm 
Standards, Handbooko, and Teclmical Bulle!ins a;; published by the Virginia Soil & Vlatcl' 
Conocn•iltion Board and/er the Virginia Dcprutment afCon~ervalion tmd Recreation, Divi~ion af 
Soil & Water Coruervation shall apply l<l the project 

2. l\-'l.inlln1m1 StanJ~nls ii I througl1 # 19 of the VirginLl Erosion and Sedilne-nt Conn·oL R<!gl1lations 
(4VAC50-30-'10) slwll apply lo the project 

3. The Owner or Applicant .>hall be resp0nsibk: to n',gistf:lr for CO\'eragc under the Gem:ral Pcnnit for 
Discharge ofSton11watcr from Cnnslructinn Activities, in aceordance witl1 <::UJ"rcnt requin."!nents 
of the Yirgi11ia Stvmnvater Management l'wi,>r= (VS!l.-11') and the \Tirginia Department of 
Conservation and Jkcreatiun. 

'i-. The Owner or AppJicnnl slwll provide the name of an individual holding a valid Responsible 
Land DiotLl!'ber (RLD) Ct1tificare of competence who will be responsible for the land-disturbing 
activity prior to c11gaging in tl1e land--disll1rbing acth'ily. This \Vil! be necessary prior to issuan~c 
of a land---dfarurhing permit fOr the prnject. The RLD is required to iittend the precom;truction · 
confi:rcncc for the project. 

5. The C1J1mactor is rcsponsihlc tn contact i\1is:; Utility (Dial 81 I in VA or l-800-552-7001) prior lo 
any utility or site work excavation:;. 

6. All erosion mid sediment contrul measure~ shall be planned, designed, implememed, in:;t'1l!ed and 
nL1i11tailled in accordance with the provisions of the latest edition of the Virginia Erosion and 
Scdiru<.."!lt Control Haiidboak lVESCl--l). The CoJJtractor sllall maintain, inspect and repair all 
erosion and sf:ldirne11t control measures il-5 needed throughout the life cf the project to ensure 
continued aci::eptalile perfonu.:mce. 

7. A pr~onstrnction canfor.ence (medinti,) shall he held on site between Lhe Caunly Engineering and 
Resource l'rotecrion Division, the Owner-Applicant, tl1e Re~ponsibk Land-Dlsrnrber (ll.LD) 0 the 
ContrndoJ" and olhet responsible agenci.:s, as applic11hle, prior to i~suaucc <:Jf :l land-disturbing 
permit. The Owncr 01· Applica111 lli required lo coordinare scl1cduling afthe preconstn1ction 
conference hctwccn all applicable parties. The Contractor shall submit a Sequence of 
Constniction to the County Engineering "1Jd ll~soUJcc Prott-Cti011 Division for review and 
approval prior 1(J the preconstn1ction meeting. 

J J_ Off-site was~ or borrow area.-; shall be approved by the County Enviromm::nLal Division privr LO 
rJ1e in1pon ot any borrow or ex: port of any waste to or from the project site. 

J '.'.. Culv;;,rt and storm Jrai11 inlet prorectiom;, in accordance with the provision~ of \11nimurn 
Standanls & Specs. 3.07 & 3.08 ol' tl1e Virginia Erasion and Sedin1enr C.0111rol Hm1dh<1ok 
(VESCH), nray be removed <ll the discl'ttion of 1'he ,1ssi_!!11ect County E11viromnenral Division 
inspector should phtcenwrn ol 11Je measw:e result in excessi1·e read llooding er traffic haz.ird or 
result in the redir;;,ctio11 of drain.:tge on Lo or toward existing lots, driveways or su-ucrures. 
Decisions shall be made on u c;L;;e-by-c<1~e ba:;is baocd <Jn field sirnrnions enconmered. 

l 3. Drainage facilities shl1ll be in.'1l11kd and ii.mctiunal within 30 days following completion of rough 
grading at any poinL within tlie p1uject. 

14. No more tllail 300 fret of rrench inay b~ open m one Lime fur underground utility l:iue:;. including 
storm water conveyimces. All other provhio11s of !Vfinimurn S1auda1:d # 16 ol the Virginia 
Erosion aud Sedimelll. Control n::gulaLiom, :1pply 

15. lf diot-urbed area stabili.zati0n is t0 be accompli:;hed during tile months of n,_.c;;,n1ber, Jan um)' or 
Pebruary. stubilization >hall co11~ist ol l\'lulchin.~ in accord1111ee with Minimum Standard & Sp.'!c. 
3-35 of the Virginia Erasion anli Sedilnen1 Conu-,ll Hm1dbook (V ESCH)_ Seeding will then mkc 
place a~ soon as the :;eason permits. 

16. The renn s;;,cding, final v.cge1ativc: co\'er or stabilinnion on tlie upproved plun shall mean the 
suo::e~,;ful genllination and establishlnem of a 'table grass cover fron1 a properly prepared 
s~-edbed. in JCcordance wi111 ?l·finimum Standards & Specs. 3.29 through 3.37 of t:he Vll-ginia 
Erosion aud Sedi111enl Comrol J-foncibrnlk \ VESC!-J), as applicuble. ilTigation, if necessary, s!Jall 
comply wilh al! applicable outdoor water use resuk1Jorn: of the James Clty Service Authority. 

17. T<."lmpora1)' c:rosian and sediment control mcasu~s Sll;\ll nor be ren10ved nntil all dbUJrbe<I HJ'eas 
are -'lab ii ized. Removal ~l1all not occur witl1out aurl1oriz<1rio11 by tl1e County EnYironmenwJ 
Dlvigion. Di~trn·\mnc.:~ il~~ocilltrd with l!J.c 1i.:n1Gvcl of lflllporw:y erm;ion ill.Id litdln1i;:m couuul 
measures shall be proJ->erly srdbiJi7crl. 

20. Design and consti-uction ol'private-rype swrm drainage systems, outside \'DOT riglu-of-way. 
shall IX' performed in accorllancc wi1J1 the Cllrftllt vcrsiou llf the Jamc:s City County 
En11ironm~11rnl Division, Srorm.warc:r Drainage Conveyance Sy~l.ems (Non-Gr>·l P relate<i). General 
De.;ign and Constructio11 Guidelines. 

21, Record Drawings (Asbuills) ;_irnl Construction Cel'rific11tio11s ;;re requir<Cd for all _-;tor111wa1<0r 
facilities including Sllln11wiil<'r manugemem/BJ\.-11' focilities :ind storm drairnl.gc couvcyancc: 
systcnli R~cord drawings and construcrion cenificMions must rncct cslablishcd prngram 
n:qullemcnL~ of both the County Envirollm,~lllaJ and Swrmwmer Divi~ions_ 

22. /\II st1Jm1w;1ter fociliti;;,s including 131\1Ps, SlOJTil drainage pipes. >tom1wmer con1·eyance,;, inlets. 
rnanl1olc:s, omfalb .:md roadside ~nd otl1er open channel~ sllllli be inspected by the County 
S10nJJwnter Di\'ision and gcotcclmical cngi.nocr in accord;mce wi1J1 establi,J1ed Coumy 
Stonnwuter Divi.;;ion prognim requirement..\'. 

Vanasse Hangen Brustlin, Inc. 

Transporration 
Land Dcvclopn1ent 
Environmental Services 

351 Jvfcl,a\VS Circle, Suite 3 
\\iillia111sburg, Virginia .23185 
757.220.0500 • FA.X 757.220.8544 
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p, \33315.01 STONEHOUSE GLEN BMP OUTF\CAD\LD\PLANSET\3331501-ENVIN 

l ...... ' I .· I -----
1 I AREASUMMARYOFENVIRONME&IJVlPACT I .................. • ". 

~ I 
N '.':ONE NO~E • I 

N NONE 

y 423 S.F. = 0.01 ACRES 

TIDAL WETLANDS JN RM.A N NONE 

HYDRIC SOILS N NONE 

SLOPES 25% OR GREATER y 11,460 S.F. = 0.26 ACRES 

100 FT. RPA BUFFER y 7,742 S.F. = 0.18 ACRES 

THIS ENVIROMENTAL INVENTORY IS CERTIFIED AS COMPLETE AND ACCURATE BY VANASSE HANGEN 
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RE-VEGETATION AREA FOR 14 MITIGATION UNITS 
(1 UNIT=1 TIREE+2 UNDERSTORY TREES+3 
SHRUBS) PER MINOR WQIA ALL PLANTS SHALL 
BE NATIVE PER DCR VIRGINIA COASTAL PLAIN 
NATIVE PLANTS MITIGATION TABLE SHOWN ON 
SHEET.C-6 

e.r 

ENVIRONMENTAL INVENTORY 
STONEHOUSE GLEN SECTION 1 
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GS STONEHOUSE GREEN LAND SUB 

9465 FIELDSTONE PARKWAY 
PARCEL ID: 0540700001 A 

ZONED: PR-PUD RESIDENTIAL 

• • w .. 
1$ $ " • Qi; ;J. 

1. TIDAL WETLANDS: THERE ARE NO TIDAL wei_TLANDS IN 
THE AREA OF STONEHOUSE GLEN SECTION 

2. TIDAL SHORES: THERE ARE NO TIDAL SHORE~IN THE AREA OF 
STONEHOUSE GLEN SECTION 1. 

' 
~ 

1 OC - Craven Fine Sandy Loam, /6% to 10% ' 
I ' 

The Craven soils ore moderately well drained. 

LLC i Typically, the surface layer is dark grayish bro fine sandy loom. The subsurface layer is pale 
olive fine sandy loam. The sub soil is yellowi brown clay in the upper part and yellowish 
brown sandy clay loom with gray mottled in tQe middle and lower ports. The substratum is 
brownish yellow fine loam mottled with gray irl the upper part and gray loamy fine sand mottled 
with yellow in the lower part. / 

" W lill! Cl; e e w It! l9 e- Cl lit rate ""' ill- & 0 {(' The shrin·K/swell potential for the Craven soi s are low to moCerate. 111 T~ 
form 0.32 to 0.37. Craven soils are in Hy rolagic Group "C". 

11 C - Craven-Uchee Compl~x. 6% to 10% slopes 
I 

e(jpsi911 factor "K" is 
•• • • 

The Craven soils are moderately well drled and the Uchee soils are well drained. 

Typically, the surface layer or the Crav soils are dark grayish brown fine sandy loam. The 
subsurface layer is pale olive sandy Joa . The subsoil is a yellowish brown clay in the upper 
part with yellowish brown sandy clay lopm mottled with gray in the middle and lower parts. The 
substratum is brownish yellow fine sandy loam mottled with gray in the upper part and gray 
loamy fine sand with yellow mottles ir/ the lower part. 

• 

Typically, the surface layer of the tee soil are dark grayish brown loamy fine sand. The 
subsurface layer is light yellowish br wn and very pale brown loamy fine sand. The subsurface 
layer is light yellowish brown and v pale brown loamy fine sand. The subsoil is strong brown 
sandy clay loom in the upper part pnd strong brown sandy clay loam and clay mottled with gray 
ond red in the lower part. The substratum is variegated red, brown and gray stratified sandy 
loam and sandy clay loam. / 

The shrink/swell potential for th1Craven and Uchee soils are low to moderate. The erosion 
factor "K" is from 0.32 to 0.37 or the Craven soil and 0.20 to 0.28 for the Lichee soil. Craven 
soils ore in hydrologic soils, Gro p "C", Uchee soils are in hydrologic soils Group "A". 

I - - - -

~ 
' 

.. 
• • 

3. NON-TIDAL WETLANDS IN RPA ARE SHOWN 15F - Em~oria Com~lex. 25% to 50% slopes -- - -
4. THE 100 FOOT BUFFER AREA IS SHOWN 

5. NON-TIDAL WETLANDS IN RMA ARE SHOWN 

' 6. SLOPES 25 PERCENT OR GREATER ARE GENERALLY ~H 
SHEET. FIELD SURVEYED LOCA TlONS ON LOTS . ., 6 

0 .. 
~ 

• • 

The Empodo soil is well draif d. 

Typically, the surface layer i~ dark grayish brown fine sandy loam. The subsurface layer is pole 
brown loom. The subsoil is/yellowish brown loam with mostly strong brown mottles in the upper 
pGrt; ¥ellowish brown, firm randy loam with strong brawn and gray mottles in the middle part; 
ond mottled egr'r and brown, firm sandy cloy loom in the lower part. The substratum is 
variegated gray, brQwn an1 red firm sandy clay loam. 

The shrlnk/sweii polen;loi ~or lhe Emporia solis are iow lo moderate. The erosion factor uku is 
from 0.20 to 0.28. Emporia6 sails are in hydrologic group "C" . 
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Po\33315.01 STONEHOUSE GLEN BMP OUTF\CAD\LD\PLANSET\3331501 DT -----

Perspective \lie\v 
Plastic Fence 

Safety Fence 

Pcrspecti\'e \rie"' 

Perspective \'ie\\' 
l\1etal Fence 

8 

6/08 

N.T.S. Source: Virginia Erosion And Sediment Control Handbook Plate 3.01-1 

8 
FILL SLOPE 

SOIL STABILIZATION MATS SHOULD 
BE INSTAU.ED VERTICAl..1.. Y 
DOWNSLOPE FOR BEST RESULTS. 

'..t::IQIE: Sl..OPE SURFACE 

{{t ~ 

SHAl..1.. BE SMOOTH 
AND FREE OF 
ROCKS, WMPS OF 
DIRT, GRASS AND 
STICKS. MAT SHAil 
BE PLACED FLAT 
00 SURFACE FOR 
PROPER SOIL 

~NTACT. 

TOE 
MAINTAIN SLOPE ANGLE 

SLOPE LINING 
(WET SLOPE) 

TREATMENT - 2 

FOLYPROPELYENE 
NON-WOVEN 
(NEEDLE PUNCHED) 
GEOTEXTll.E FILTER 
CLOTI-1 (BEHIND 
TREATMENT - 2) 

SOIL -------------

BOTTOM OF CUT SLOPE 

~ DIRT SHAU. BE 
TAMPERED PRIOR 
TO LAYING TOP 
1Af' OVER 

BERM 
TRENCH INTO BERM AND 
PROGRESS DOWNSl..OPE 

SLOPE LINING 
(DRY SLOPE) 

TREATMENT - 2 

BOTTOM Of flLL SLOPE---~ 

BOITOM OF CUT SLOPE 

Treatment-2/EC-3 (Soil Stabilization Blanket) 
K.T.S. Source: Virginie Erosion And Sediment Control Hondbook 

1992 

TOP OF 
CUT SLOPE 

6/08 

PL 3.36.5 

3.32 

TABLE 3.32-D e 
SI'l'E SPECIFIC SEEDING l\1IXTURES FOR COASTAL PLAIN AREA 

Minimnm Care Lawn 
- Commercial or H.esidential 

Ke11luCh.J1 31 or Turf-Type Tall Fcscue 
oc 

- Co nun on Bcnnudagrass *" 

I·ligh-l\1aintenance Lav.·n 
Ken~ucky 31 or T;.irf-T)1)e Tall Fescue 

°' Hybrid Bennudagrass (seed) """ 
m· 

Hybrid Bermudagr~s (by otlier vegetative 
establishment n1ethod, see Std. & Spec. 3.34) 

Gt'nera\ Slo11e Ci·1 or less) 
Kentuch.11 31 Fescue 
Red Top Grass 
Seasonal N"utse Crop ~ 

Lllv>' Maintenance Slope (Steeper Lhan 3: 1) 

Kentucky 31 Tall Fescue 
Co1n111on Bern1udagrass ,.~ 

Red Top Grass 
Seascnal Nurse. Crop * 
Sericea Lespedeza ~~ 

Total Lbs. 
Per Acre 

175-200 lbs. 

75 lbs. 

200-250 lbs. 

40 lbs. (unhulled) 
30 lbs. (hulled) 

128 lbs. 
2 Jbs. 

20 lbs 
150 lbs. 

93-108 lbs. 
0-15 lbs. 

2 lbs. 
20 lbs. 
20 lhs. 

150 lbs. 

~ Use seasonal nurse crop in accordance with seeding dates ;;.s stated below: 
February, \·larch through A.pril _ ............... >\nnual Rve 
May 1st through Allgusi: .................... Foxtail J\.iillet 
Septen1her, October tiirough November 15th ...... 4nnual Rye 
Noven1ber lC1:1 through January .............. \Vinter Rye 

** May through October, use hulled seed. All other seeding periods, use 
unhulled seed. Weeping Lovcgrass may be added to ,1ny slope or low
maintenance 1nix during \varmer seeding periods; add 10-20 lbs) acre in niixes. 

lll - 304 

Side Elevation 

Disn~oulo 
8 

70• "'" 

~ 

12' t.llN.• 

WOT 11 
COURSE AGGREGATE 

• MUST EXTEND FULL WIDlH 
OF INGRESS AND EGRESS 
OPERATION 

' 
~ F'OSl11VE DRAINAGE 

TO SEDIMENT 
lRA?PING DEV1CE 

Plan \'ie'v 

EXISTING 
PAVEMENT 

' 
0 
" MOUNTABLE BERM 

(OPTIONAL) 

~l~&r 

~_j ~ ~:~:: 
"-'-"'" ' 

FlL1ER CLOTH 
Sect.ion A-A 

Section B-13 

Stone Construction Entrance 6/08 

N.T.S. 

SNOW FENCE 

BOARD FENCE 

Source; Virginia Erosion And Sediment Control Hondbook Plate 3.02-1 

G 

CORRECT METHODS OF TREE FENCING 

1 1111'/~ \ 1''1!..l!~ 

-~ -- -TRIANGULAR BOARD FENCE CORRECT TRUNK ARMORING 

Fencing and Armoring 6/08 

N.T.S. Source: Virginia Erosion And Sediment Control Handbook PL 3.38.2 

VARIES 5' I 5' VARIES 

r I 2• I 2• I -r I 2' I 2• I 1 MIN. . MIN. 

,.~ 
TIE-OUT_/ 1.5" 

SLOPE 

BKF BENCH 
(MIN. 2· WIDE) 

VARIES 

,.~ 
TIE-OUT_/ 1.5" 

SLOPE 

SKF BENCH 
(MIN. 2· WIDE) 

2· 
MIN. 

n.::::-. I I I -y ------+-" 

5• 
2' 

RGN 
SECTION 

1"=4' 

r 

,.L: . 
1" -+--Y 

2· 

BOTTOM OF POOL 
SEC] ON 

1"-4' 

5' 
2· 

MIN. 

.TIE-OUT 
SLOPE 

SKF BENCH 
(MIN. 2' WIDE) 

VARIES 

JlE-OUT 
SLOPE 

SKF BENCH 
(MIN. 2' WIDE) 

1. SET POSTS ANO EXCAVA1E A 4"X4" 
TRENCH UPSLOPE ALONG THE LINE 
Of POSTS. 

2. STAPLE "RE FENONG TO THE POSl> e 

3. ATTACH TiiE FILlER FABRIC TO THE WIRE 

FENCE AND EXTEND IT INTO 11-lE TRENOi. 

4. BACKFILL AND COMPACT THE 

EXCAVATED SOIL 

EXTENSION OF FABRIC AND WIRE INTO lHE TRENCH. 

Construction Of A Silt Fence (\Vith Wire Support) 
N·.T.S. Source: Virg!nia Erosion And Sediment Control Handbook 

St.IP SUMMARY 
EVENT OUTFLOW (CFS) ELEVATION (FEET) 

1 YEAR 0.72 79.88 
2 YEAR 2.57 80.63 

10 YEAR 46.86 81.46 
100 YEAR 86.74 ·- 81.94-

SUMMARY BASED ON RECORD lNFORMATleftl 

ORIPUNE ~-~~ 
PROTECTIVE OEVICE----..... I "' ~/~ 

MAXIMUM LIMITS or 
CLEARING AND GRADING 

PROPOSED GRADING 

~~ MIN. 5' 

WHERE DRIPL.INE 
JS LESS THAN ,. 

-• 
V¥ 

::.. 

• • 

[Ill 

6/08 

Plcte 3.05-1 

G 

• 

Construction Operations for Locating Protected Trees 6/08 

N.T.S. Source: Virginlo Erosion And Sediment Control Handbook PL 3.38.1 

FILTER CL01H 
(OPTIONAL) 

VDOT #1 

2 Acres Or l,css Of J)rainagc Area: 

I 

(DOWNSTREAM VIEW) 

3' 

j 

~-~, 
FLOW <.·1 1 

2-10 Acres Of Drainage .Area: 

.-
3' 

FILTER CLOlH j 
(OPTIONAL) 

(DOWNSTREAM VIEW) 

VOOT #1 
COARSE AGGREGATE 

FLOW <_., 1 
3' 

CLASS I RIPRAP 

0 

Rock Check Dam 6/08 

N.T.S. Source: V!rginia Erosion And Sediment Control Handbook Plate .3.20-1 

COMPUTATION SHEET 
Design Note NO. 6 

U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 

STATE 
BY PS 
SUBJECT 

. PROJECT 
DATE CHECKED BY DATE JOB NO. 33315.01 

SHEET 2 of 

PLUNGE POOL DIMENISONS: q:_ 
B---i 

' 
Depth at Center of Pool 3.0 ft I '1~-~. ..~ - ~, ,· - -- - -~-::;-Fl 

"' I /, Le= 
We= 
Lr2 = 
Wr2= 
Zi = 

Lr= 
Zw= 

VVr = 

Check Lr 

AREAS: 
A1 = 
A2= 
A1a1 = 
A2a1 = 
A1a2 = 
A2a2 = 

COMPUTATION SHEET 
Design Note No. 6 

11 .0 ft 
7.2 ft 
2.0 ft 
1.5 ft 

3.7:1 

11.3 ft 
1.5 

e,o n 
OK I 

107 .3-106.823 

364.2006 sqft 
9.1 sqft 

1546.488 sqft 
20.19588 sqft 
2000.152 sqft 
23.86985 sqft 

U:S. DEPARTMENT OF AGRICULTURE 

"vfe I f '-... / -, 

,, Ali ! ,r,.\er2r;-i' \I >A 
'+- +-- -1----,· 1---1~ I"~- - ,- -· _.....J 

~ 

I
--· \fr . -' 
f--\./e -~: 
I I \/.S. "-- - -- -·1·- - -. -,
"""' / 
' • ,,.:~Jl "fX "W 

I ~~·/r2 
Sectior: B-B 

1 ' \ 1----711" 1
1 

\\,- I ' .. / --, l--Lc2/, 1· 

I I .-/-.... I __../'.. I 

_, ! ,,...... -==--:;- - -:: .. --·-···1"' 
._, --l r-- ' Le~ 

13__l 
Plc.1~: 

I~. 
._ __ ··-·-Lr ---: 

I ' ---1 \' --i-
·- cc' ·-- ~ ·..=:.. -- ;..-;.7 ---

- - -- -- -- -- _,._./I OSZM 
-"""-.; c~ J' . I l -.........::_.:::, i _,,...,._::1 ___]_ 

- --~"'- I /"' - ----2 I" •, "'-,.;:::: ... -·/: 

I _ _ ---------r L L r 2 
-' I ' ·\ 

I\ .-- ......, Se-:-i::io1-.. 1 c-i 

VOLUMES: 
Va1 = 
Va2 = 
Vao= 
Riprap = 
Filter= 

150.0706 cyds 
220.7191 cyds 
17.13512 cyds 
132.9355 cyds 

70.6485 cyds 

NATURAL RESOURCES CONSERVATION SERVICE 

STATE VA _:PROJECT: Stonehouse Glen BMP Outfall Re air 
BY PS DATE: 411312012 CHECKED BY DATE JOB NO. 33315.01 

SUBJECT:I BMP Outtall SHEET I 1 of I 

Riprap Lined Plunge Pool 
----------p 

• L -J--~ ,-zci i_ ~ ·~L--- '-- ' ' ~ 
sJ - TT--·--.'- "" - -· f ----~·:.-,......,1 o.1 

i k -.., , 2 SdOOy /:::/ ·~~~:::!--: ~ SZc\ o 4L e ~-::::;;s:>/ I 

GIVENo 
Flo\\" Rate "Q" 
Pipe Diameter "D~ 
Drop from pipe to w.s. "Zp" 
Depth of Tail water "Zd'' 

Solution: 
Pipe Velocity "Vo" 
Horizontal Velocity "Vh" 
Vertical Velocity "Vv" 

Punge Pool Depth "Zm" 

I'--....., .............. ·-........... ; I ' I ___., ...... : 
-._~-- ~l I · /- i 

------<=::::===i I 02-:l I 

f--- Xe I -L,·---
i--- -

cfs 
ft 

17.7 fps 
17.7 fps 
12.0 fps 

~--,_.-. ~-~------------j---

Riprap stone Density 
Pipe slope 
Median Stone size "d50" 
Filter Thickness 

Projection Velocity "Vp" 
Impact Distance "Xp" 
Froude Number 

fUft 
ft 

21.4 fps 
6.5 ft 

2.40 

Distance from Outlet end of pipe to center of Pool "Xn1" 
4.23 ft 
11.0 ft 

Riprap Size CheCk Adequate I 

(STILLING BASIN DESIGN DATA) 

2 

2 
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TYPICAL STEP-POOL SECTIONS -----
B 

6 

4 

2 

0 

22 

B 

6 

4 

2 

0 

22 

B 

1
vAR ABL£ SI ~PE 

"' i·· I ' "' 'VA 
!ABLE S OPE 

nE-OU . • ' 2 ' ' 11E-OU J 
I T EXISll G . I I I N. EXISTl G ' 6 ' 

-PROP sm j'oe-
GROUND ~OUN -UPL ND 3E D MIX 

I f ROPOS D GR.i D~ I ABO rE FLO• OPLAll BENC I. 4 , A-,-FL ODPLA N '--..._ ·-1··-- ·-······~"~ ;:;·'~ -- / /~ BE <CH '-....., 2 

20 

20 

~~ .... 
/ ff ..._OMA' ~~ .. ·-

~LANTE,r, UNDE EC-
/[Bl KFULL ~R APP OVED QUAL DTH - 6' 

1B 16 12 10 B fl 8 10 

MATERIAL 12-INCH DEPTI-J 

AS SPECIFIED TYPICAL CROSS SECTION @ RUN 

VARlAB E SLO E 
3"' ' . ' v ~RIABL SLOP 

_ llE OUT 2"' 3•• 2"' TIE- UT 
TO E JS~ MIN. VARI S I V RIES MIN. TO EX 

""D 
.......--- -PROP 1SED RADE 

UPLAN 

BENCH 

18 16 

"",,. 

SEED MIX ~ 

LOODP AIN BE NCH-

PLI NTED NDER EC-2 
OR APPR VED E UAL 

14 12 10 , 
IMPORTED COBBLE-GRAVEL:
MATERIAL 12-INCH DEPTH 

I/ 
I 

i 

PF OPOSE 1 GRA[ E~ 

DEPTH VARIE ~ 
-~NAG \ ~ 

~ ,,.. 
~ ' BAN FULL Olli 'ARIES 

4 z 5 

AS SPECIFIED TYPICAL CROSS SECTION @ POOL 

GRADE CONTROL-HABITAT 
STRUCTURE DETAILS 

!2' -~IN. 
~ LL BENCH 

PLAN VIEW - SINGLE POOi 

:> -:_<'~y ~~ BANKFlJLL 'MOTH 6-FT I 
l'"l l%; >/& At HEAD .OF STROCfuAE K;: 
t:il )~')) SEE T'r'PICAL SECTIONS 

~>~ 
~~ 
z :y)'>;-J? 
~~~~ 

~~~'$>: '::....~<:!.. 
~::;. 

·' 

6"-8' 

6'-8' 

~~\ 
cA!· 

Pl AN VIEW - STEP POOi 

BANKFULL I BANKFlJLL WIDlH I 
BENCH 

STING 
NU 

/ 

0 

N01£: 

\ 

u 

?_ ~~HT 

" 

I 
I 

Po OPOSE 

' 6-JN 
(m>. 

L 

NON WOVEN 
FlLTER FABRIC 

FRONT ELEVAllON VIEW 

F001'R 
ROO<S FOR POOL LENGTH. SCOUR 

DEPTH ANO SlEP HEIGHT 
SE:E STEP-POOL PROALE. 

PROnJSION \'\.al/I --=---
HEIGHT ABOVE _:,....---- ' 
STREAMBED~~ 
SHALl.. BE 
0.1' - 0.2' 

NON WOVEN 
FILTER FABRIC 

POOL LENGTH 

PROFI! E JHROlJGH C /! OF STRlJCTIJRF 

STEP-POOL 
NTS 

'Cobble - Gravel - SOl!ld Stre.amb~d M<11t"i'rial 

Grada.tion Curwe /EnY"elope 

STEP 
HEIGHT 

i(IO% 1 :>ilt.'dil-'• I ~;i;r.d I -0rn.~c1 i o:x:l>blil i 7 ,.,boulder 1 

0 

~ 
~ 
~ 

" s 
I!. 

!;?-!}% 

/'?'" 
fl fl"·e-• 

,/!! 

111 
:;.CJ.L~ 

70.% 

QC80 

&0% 

,. 
I 

J 
j I I , 

I I 
I I 
I I •• I ! 

40% !I I I .. -/• 

·• 
.'.JG% ,,! : / 

10% 

ii . ;/ 
;··· _/ . - / 

"". . ~/--- /'-rn /,.... /' .,.,c ___ .• ~.·~· 
.,,.,..... ///-,., 

10% 

Q.!l~ 0.1 ,. 
l)ilnick; :..izi:: (mm) 

100 H)l)ll H){l; 

"" ~ 
JRN QC WN 

0 
' 

'" •o 0 " 

I 

8 

' 6 
GRAD ~ 

.-- -.-___ ,._ .....•. ::::,._" ' 4 

2 : 
H TURI DOW~ 

' 
0 

• 0 0 ' 0 

STREAM RESTORATION CORRIDOR (MITIGATION) PLANTING SUMMARY AND NOTES 

SCIENTIFIC NAME COMMON NAME 
STOCK SIZE/ TOTAL NUMBER 

PLANT CALIPER OF PLANTS 

Trees Total = 93 

Acer rubrum Red Maple TUBEUNGS 0.5" TO 1.5·' • 1 

Carpinus caroliniana Iron Wood TUBEUNGS 0.5'' TO 1.5" • 6 

Fraxinus pennsyivanica Green Ash TUBELINGS 0.5" TO 1.5" • 1 

Nyssa syivatica Black Gum TUBELINGS 0.5" TO 1.5" • 15 

Platanus occidentalis Sycamore TUBELINGS 0.5" TO 1.5" • 1 

Quercus alba White Oak TUBELINGS 0.5" TO 1.5" • 1 

Quercus coccinea Scarlet Oak TUBELINGS 0.5" TO 1.5" • 1 

Quercus stelloto Post Oak TUBELINGS 0.5" TO 1.5" • 1 

Quercus velutina Black Oak TUBELINGS 0.5" TO 1.5" • 1 

Robinia pseudoacocia Block Locust TUBELINGS 0.5" TO 1.5" • 4 

Cornus amomum Silky Dogwood TUBELINGS 0.5" TO 1.5" • 4 

Ulmus omericona American Elm TUBELINGS 0.5" TO 1.5" • 15 

Shrubs 

Clethro alnifolio Sweet Pepperbush TUBELINGS - CONTAINER #2 ... 10 

Lindera benzoin Spicebush TUBELINGS - CONTAINER #2 ... 12 

Viburnum dentotum Arrowwood TUBELINGS - CONTAINER #2 ... 10 

Viburnum prunifolium Black How TUBELINGS - CONTAINER #2 ... 10 

• SPLIT THE TOTAL NUMBER OF EACH PLANT 
SPECIES INTO EQUAL THIRDS OF TUBELINGS 
0.5" CALIPER AND 1.5" CALIPER. 

,A. SPUT THE TOTAL NUMBER OF EACH PLANT 
SPECIES INTO EQUAL HALVES OF TUBELINGS 
AND CONTAINER #2. 

BANKFULL BENCH AREAS 

SCIENTIFIC NAME COMMON NAME SIZE SPACING* 

Cornus stolonifreo Red stem dogwood 0.5-2.0" DIA. 5• O.C. 
2.0-4.0' LONG 

Cornus amamum Silky dogwood 0.5-2.0" DIA. 5• O.C 
2.0-4-.0' LONG 

Salix nigro Black willow 0.5-2.0" DIA. 6' O.C 
2.0-4.0' LONG 

* 6-FEET ON CENTER TRIANGULAR SPACING 1'11TH APPROXIMATELY 2 FEET BETWEEN ROWS 
6' 

x x x x x 2fx x x x x x x x x 

Planting Notes: 

CONTAINER DEFINED AS IN AMERICAN NURSERY STANDARD 
FOR NURSERY STOCK BY THE AMERIC.h.N ASSOCIATION OF 
NURSERYMEN, INC. 

BALLED AND BURLAPPED TREES CAN SERVE AS 
SUBSllTUllE STOCK WllH THE APPROVAL OF THE ENGINEER. 

STREAM EDGE/BENCH AREAS TO BE PLANTED WITH LIVE 
STAKES USING 6' ON CENTER TRIANGULAR SPACING WITH 
2-FT SPACING BETWEEN ROWS. 

llREES AND LIVE STAKES SHALL NOT BE PLANTED UNllL 
AFTER SEPEMBER 20th IN ORDER TO MAXIMIZE 
SURVIVABILITY. 

A MINIMUM OF 60 DAYS PRIOR TO CO'.-AMENCING PLANllNG 
OPERA TiONs. THE CONTRACTOR sHALL sU8MiT A PLANTING 
PLAN THAT ILLUSTRAllES NATURAL PLf\CEMENT AND 
CLUSTERING OF IHE PROPOSED SPECIES. IHIS PLAN MUST 
BE APPROVED BY THE ENGINEER 15 DAYS PRIOR TO 
DELIVERY OF PLANT MATERIALS TO T''C: SlllE. FINAL 
PLACEMENT AND CLUSllERING OF llREES SHALL BE IN 
ACCORDANCE WITH THE ENGINEER. 

STREAM RESTORATION CORRIDOR SEED MIXTURE FOR UPLAND AREA 

SCIENllFIC NAME COMMON NAME 
Agrostis perennas Autumn Bentgrass 

Chasmanthium lotifolium (=Uniola latifolia) River Oats 
Elymus virginicus Virginia Wild Rye 

Lolium multiflorum Annual Ryegrass 

Panicum clandestinum Tioga Deer Tongue 

POniCUiil ii1r'tjdftim Switch Grass 

Tridens flovus Purpletop 

Asclepios tuberose Butterfly Milkweed 

Chamoecristo fosciculoto Partridge Pea 

Conoclinium coelestinum Mistflower 

Euthamio gromlnifolio Gross Leaved Goldenrod 

Geum canodense 'Nhite Avens 

Solidago rugosa Wrinkleof Goldenrod 

* TOTAL SEEDING AREA = 0.06 ACRES 

5• 

CONTRACTORS TO PROVIDE SEEDING RATE PER ACRE AND SEED BY WEIGHT PER SPECIES FOR 
APPROVAL BY THE ENGINEER PRIOR TO 5EEDING 

STREAM RESTORATION CORRIDOR SEED MIXTURE FOR BANKFULL BENCH 

SCIENTIFIC NAME COMMON NAME 

Corex crinita long hair sedge 

Dichanthelium clandestinum deer-tongue 

Elymus virginicus Virginia wild rye 

Juncus effusus soft rush 
Panicum virgatum Switch Grass 
Scirpus cyperinus woolgrass bulrush 

* TOTAL SEEDING AREA = 0.009 ACRES 
CONTRACTORS TO PROV10E SEEDING RA TE PER ACRE AND SEED BY WEIGHT PER SPECIES FOR 
APPROVAL BY THE ENGINEER PRIOR TO SEEDING 

PLANT 

LIVE STAKE 

LIVE STAKE 

LIVE STAKE 

x 

I 

COBBLE-GRAVEL SllREAMBED MATERIAL 

THE COBBLE-GRAVEL MATERIAL SPECIFIED BELOW MUST BE 
APPROVED BY IHE ENGINEER AT IHE CONllRACTOR'S 
PROPOSED SOURCE PRIOR TO BEING PLACED IN THE SllREAM 
CHANNEL. 

Cumulative Percent of particles PARTICLE SIZE 
finer than indicated particle size (mm/inches) 

D16 13-25mm /0.5-1.0in 
D35 38-76mm/1.5-3.0in 
D50 89-140mm/3.5-5.5in 
D84 203-305mm/8.0-12.0in 
D95 381-508mm/15-20in 

ALL IMPORllED BEDDING MATERIAL SHALL CONSIST OF FIELD 
STONE OR NATURAL RIVER ROCK SIMILAR IN COLOR AND 
APPEARANCE TO IN-SITU MAllERIALS. 
CRUSHED STONE SHALL NOT BE PERMITIED. 
THE GRADATION OF IMPORTED MAllERIALS SHALL FALL WITHIN 
THE ENVELOPE DEFINED BY IHE GRADIAllON CURVES AS 
INDICAllED ON THIS SHEET. 
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STILLll\'G BASIN - PLAN \ 1JE\\' 
STA .. 10+00 4/04 

N.T.S. 

10.0' 

BO TI OM 
ELEV.~63.0 

3.0' 

Source: VHB Source: VHB 

8.0' 

ELEy.=70.0 

SINGLE LAYER OF 
!MBRJCATED ROCK 
BOULDERS --~ 

&.:,... 12" LAYER OF 
!MPORTED STREAMBED 
COBBLE/GRAVEL/SAND 
MATERIAL 

STILLING BASIN B-B SECTION 

N.T.S. Soura: 'MB 

s.o· 4.0' 

JO" RCP 

ELEV.=67.23 

~ :2.1., 
-._ 15..1. SLop£ 

NON WOVEN FILTER 
FABRIC 

4/04 

Source: VHS 

11.0' 

s..._.o'il't-
~.1·.i 1.!-..f .. 

3.0' 
LEVEL 

SECTION 

I APRON 
ELEV.-66.0 

I _,. 
~ 

. - . -

SINGLE LAYER OF I ~ H F r-.. .r -... ;-;. Jr'1. _r-"'I, ,,,.. J ~ 
\__12" LAYER OF J 

IMBRJCATED ROCK I ~<!'~ "" IMPORTED STR 
BOULDERS I COBBLE/GRAV! 

AM BED 
/SAND 

PARllCLE TYPE 

sand 
gravel-cobble 
gravel-cobble 

cobble boulder 
boulder 

NON WOVEN 
FILTER F ABRJC 

_j 
STJlLING BASIN A-A SECTION 

N.T.S. 

Notes: 

ROCKS FOR THE STIWNG BASIN AND STEP-POOL 
STRUCTURES SHALL MEET THE SIZE REQUIREMENTS 
COINTAIN IN THE ROCK AXIS DETAJL/TABLE. 

x 

z 

~ 
STRUCTURE TYPE 

STILLING BASIN 

STEP POOLS 

BOTIOM 
ELEV.=63.0 

Source: \IHB 

DIMENSION 
x y 

y/ 

z 
2.5' - 4' 11.5' - 2.5' I 1' - 2' 
2.5' - 4' 1.5' - 2.5' 1' - 2' 

4/04 

Source: VHB 

ROCK AXIS DETAIL/TABLE 

NOTES: 
BOULDERS FOR STILLING BASIN AND STEP POOL STRUCTURES SHALL BE A QUARRIED BLASTED 
ROCK PRODUCT. INDIVIDUAL ROCK FRAGMENTS SHALL BE BLOCKY IN SHAPE AND MEET IHE 
MINIMUM/MAXIMUM SIZE REQUIREMENTS INDICATED IN THE ROCK AXIS DETAIL/TABLE ON THIS 
SHEET. THE LEAST DIMENSION OF ANY INDIVIDUAL ROCK FRAGMENT SHALL NOT BE LESS THAN 
35% OF THE MAXIMUM DIMENSION. 

THE CONTRACTOR AND ENGINEER SHALL JOiNTL Y VISIT THE CONTRACTOR'S PROPOSED 
MAllERIAL SOURCE PRIOR TO DELIVERY OF ANY BOULDER MATERIAL TO PROTECT SITE. DURING 
THE QUARRY SITE VISIT, THE ENGINEER SHALL IDENTIFY AND MARK INDIVIDUAL BOULDERS 
REPRESENTATIVE OF MATERIALS MEETING IHE SIZE AND SHAPE REQUIREMENTS AS SPECIFIED. 
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James City County, Virginia 
Environmental Division 

Erosion and Sediment Control and 
Stormwater Management Design Plan Checklists 

Table of Contents 

Contents 
Erosion and Sediment Control Plan 
I. General 
II. Site Plan 
m. Narrative 
IV. Calculations 

Stormwater Management Design Plan 
I. General 
II. Stormwater Conveyance Systems 
m. Stonnwater Management I BMJ> Facilities 
IV. Outlet Protections 
V. Additional Comments and Information 

GENERAL INFORMATION 
Project Name: ,Stone h 0 u.sc:. ~ l·~N 

1 
1 
3 
4 

5 
7 
8 
14 
14 

Owner I Applicant: Sion e.h0 u..s;, @ W i 111'.a.ms ~ Y-r'1 . L LC 
PlanPreparer: LAnd.Mo.rk Des!''a Gro!..Lp Email: l"'onn!co@fa.ndmarb:l9 .coW\ 

Project Location: Sten~ l"lo'dse · · 
Tax Map I Parcel: Oto Yo It:> ooo 1 

C01mty Plan No. (iflmown): -----------------
C01mty BMP Type:. ·Flow A++enyg+ion ( ) 
Other information stibmitted in addition to this checklist (Check all that apply): 

Gr" Design or Construction Prawings (Plans, Profiles, Details, etc.). 
Gr Erosion & Sediment Control Plan (Plans, Details, etc.). 
Gr' Erosion & Sediment Control Plan Design Report. 
g Stormwater Management Design Plan (Plans, Profiles, Details, etc.). 
Cir' Stormwater Management Design Report. 
Cl Other, List: ________________ _ 

Issue Date 
March 1, 2001 
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JAMES CITY COUN'IY, VIRGlNIA 
ENVIRONMENTAL DIVISION 

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST 

I. GENERAL: 

Yes No NIA 
Gt a o 

ciao 

o a~ 

. . 
FAMILIARITY with current versions of Chapter 8, Erosion and Sedimentation Control 
and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James, City 
County, Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH). 

LAND DIS'I'URBING PERMIT AND SILTATION AGREEMENT' with surety are required 
for the project. 

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

n. SITE PLAN: 

YesNoN/A 
000 

e'o 0 

Gia 0 

cgl' 0 0 

&o 0 

ria o 

ri a o 

"0 0 

VICINITY MAP locating the site in relation to the surrounding area. Include any major 
landmarks which might assist in physically locating the site. 

INDICATE NORTH direction in relation to the site. 

LIMJTS OF CLEARING AND GRADING for the site including that required for 
implementation of erosion and sediment controls, stockpile areas and utilities. 

DISTURBED AREA ESTIMATES in acres or"square feet for the project. 

EXISTING TOPOGRAPHY or contours for the site at no more than 5 foot contour 
interval. 

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

EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed 
contours, topography or site grading information. Spot elevations may replace final contours 
in some instances, especially if terrain is in a low lying area or relatively flat. 

EXISTING VEGETATION including existing tree lines, grassed or unique vegetation areas. 
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Y95NoN/A 
~DD 

ri D D 

EXISTING SITE FEATURES including roads, buildings, homes, utilities, streams, fences 
. ' 

structures and other important surface features of the site. 

SOILS MAP with soil ~ymbols, boundaries and legend in accordance with the current Soil 
Survey of James City and York Counties and the City of Williamsburg, Virginia. 

D D D ENVIRONMENT.AL INVENTORY in accordance with Section 23-10(2) of the Chesapeake 
W~Ho..t\ol \\M.i+s Bay Preservation Ordinance of James City County. fuventory generally includes: tidal 
s-~",,u" •n shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes 
~P Pl1U1 sn.u +steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory 

D D g" 

ief'o D 

0 D 13( 

cioo 

eoo 

D D Gt' 

6'o D 

evidence that appropriate permits are being pursued for the entire project. 

100-YEAR FLOODPLAIN LIMITS or any special flood hazard areas or flood zones based 
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMs) or Flood 
Hazard Boundary Maps (FHBMs) ofJames City County, Virginia. · 

DRAINAGE.AREAS foroffsite and onsite areas, existing or proposed as applicable. fuclude 
drainage divides and directional labels for all subareas at points of interest and size (in 
acres), weighted runoff coefficient or curve number and times of concentration for each 
subarea. 

CRITICAL EROSION AREAS which require special consideration or unique erosion and 
sediment control measures. Refer to the VESCH, Chapter 6 for critCJ'.ia. 

DEVELOPMENTPLANforthesiteshowing all improvements such as buildings, structures, 
parking areas, access roadways, above and below ground utilities, stormwatermanagement 
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities, 
etc. 

LOCATION OF PRACTICES proposed for erosion and sediment control, tree protection and 
temporary stonnwater management due to land disturbance activities at the site. Use 
standard abbreviations, labels .and symbols c.~:>nsistent for plan views based on minimum 
standards and specifications in Chapter 3 of the VESCH. 

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas as required for 
onsite or off site construction activities or indicate that none are anticipated for this project. 

OFFS/TE LAND DISTURBING AREAS including borrow sites, waste areas, utility 
extensions, etc. and required erosion and sediment controls. If none. are anticipated for the 
project, then indicate on the plans by general or erosion and sediment control notes. 

DETAILS or alternately, appropriate reference to current minimum standards and 
specifications of the VESCH for each measure proposed for the project. Non-modified, 
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the cUtTent 
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet 
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may 
be used for multiple site measures such as sediment traps, basins, channels, slope drains, etc. 
Any modification to standard details should be clearly defined, explained and illustrated. 

Page 2 of 14 
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Y~NoN/A 
e'OO 

0 0 Gr 

£!'o D 

0 0 rZ 

doo 

rl CJ CJ 

MAINTENANCE PLAN or alternately, appropriate reference to current minimum standards 
and specifications of the VESCH, outlining the inspection :frequency and maintenance 
requirements for all erosion and sediment control measures proposed for the project 

TRENCH DEWATERJNGmethods ~d erosion and sediment controls, if anticipated for the 
project. 

CONSTR.UCTION SEQUENCE outliningthe anticipated sequence for installation of erosion 
and sediment controls and site, grading and utility work to be performed for the project by 
the site contractor. 

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

STANDARD COUNTY NOTES are required.to be placed on the erosion and sediment control 
plan. Refer to the standard James City County Erosion and Sediment Control Notes dated 
May 5, 1999. 

PROFESSIONALSEAL.ANDSIGNATURErequired on final and complete approved plans, 
drawings, technical reports and specifications. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

ID. NARRATIVE: I 
I 

Y~NoN/A 
~OD 

~ 0 CJ 

PROJECT DESCRIPTIONbriefly describing the nature and purpose of the land disturbing 
activity and the acreage to be disturbed . 

EXISTING Sl'IE CONDITIONS description of existing topography, land use, cover and 
drainage patterns at the site. I 

rs/ O O ADJACENT AREA descriptionsofneighboringonsite or offsite areas such as streams, lakes, I 
property, roads, etc. and potential impacts due to concentrated flow or runoff from the land 
disturbing activity. .. · 

0 CJ GY OFFSITEDISTURBEDAREA descriptions of proposed borrow sites, waste or surplus areas, I 
utility extensions and erosion and sediment controls to be implemented. 

£i' 0 CJ SOILS DESCRIPTION briefly summarizing site, disturbe4 area and drainage basin soils I 
including name, unit, hydro logic soil group '(HSG) classification, surface runoff potential, 
erodibility, permeability, depth, texture, structure, erosion hazards, shrink-swell potential, I 
limitations for use and anticipated depths to bedrock and the seasonal water table, a~ 
applicable. 

CJ CJ r;yl CRITICAL AREAS on the site which many have potentially serious erosion and sediment I 
control problems and special considerations required (ie. steep slopes, hydric soils, channels, 
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.) I 

I 
Page 3 of 14 
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Yes No NIA 
~CJ 0 

~00 

~CJ 0 

PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific 
erosion and sediment control plan as proposed for the land disturbing activity. Measures 
should be consistent with those proposed on the site drawings. Address general use, 
installation, limitations, sequencing and maintenance requirements for each control measure. 

. . . 
STABIUZATION MEASURES req\lired for the site, either temporary or permanent, and 
during and following construction including temporary and permanent seeding and 
mulching, paving, stone, soil Stabilization blankets and matting, sodding, landscaping or 
special stabilization teclmiques to be utilized at the site. · 

STORMW ATER MANAGEMENT CONSIDERATIONS for the site, either of temporary or 
permanent nature, and strategies, sequences and measures required for control. May 
reference the stonnwater management plan for the site, if prepared, for permanent 
stormwater management facilities and control of drainage once the site is stabilized. 

IV. CALCULATIONS: 

Yes No NIA 
cg/CJ 0 

~o o 

CALCULATIONSAND COMPUTAT10NS associated with hydrology, hydraulics and design 
of proposed temporary and permanent erosion and sediment control measures including: 
sediment traps and basins, diversions, stonnwater conveyance channels, culverts, slope 
drains, outlet protections, etc. Computations are not required on the construction plan and 
may be attached in a supplemental erosion and sediment control plan design report, if 
presented in a clear and organized format. 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along 
with schematic or sketch cro~s-section showing applicable design and construction data, 
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on 
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing, 
interim or proposed conditions) in accordance with Minimum Standard 3.14 of the VESCH. 
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JAMES CITY COUNTY, VIRGINIA 
ENVIRONMENTAL DIVISION 

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST 

I. GENERAL: 

Yes No N/A 
(!( 0 0 

0 0 Gr' 

0 0 ~ 

~ 0 0 

0 D ti(' 

0 0 g 

FAM1LIARITYwith current versions of the James City County Guidelines for Design and 
Construction of Stormwater Management BlV:IPs manual; Chapter 8, Erosion and 
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code 
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook 
(VESCH); and the Virginia Stormwater Management Handbook (VSMH). 

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

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

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

WORKSHEET FOR BMP POINT SYSTEM to ensure the stonnwater management plan 
for the project attains at least 10 BMP points (New Development) or traditional pollutant 
load reduction computations per the Chesapeake Bay Local Assistance Manual 
(Redevelopment Only). 

\ .. 

PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points 
claimed in the BMP worksheet. 

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed 
with the County for the project. 

0 0 cg/ FEMA FIRM PANEL reference with designated special flood hazard areas or zone 
designations associated with the site, as applicable. 

~ 0 0 DRAINAGE AREA MAP at a maximum scale of 1 "=200' scale showing drainage area 
boundaries for pre- and postdevelopment conditions and associated time of concentration 
flow paths. Labels to include drainage area size, runoff coefficient or curve number and 
time of concentration for each subarea shown on the map. 
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Yes No NIA 
&r"oo SOILS MAP with soil symbols, boundaries and legend in accordance with the cUtTent Soil 

Survey of James City and York Counties and the City of Williamsburg, Virginia with 
·approximate locations of the project site, BMPs and applicable drainage basins. 

g' D 0 STORMW.ATERMAN.AGEMENTlf.ARRATIVEin a brief and simple format which 
. describes the project; location; site and drainage basin soil characteristics; receiving 

~e e'lCis~~~ water or drainage facility; existing site and drainage basin conditions (topography, land 
Siok condi:+tCi-'\S use, cover, slopes, etc.); proposed site developme_nt; proposed stormwater management 
hQN YA.tlv t A.l'io. and drainage plan including Cotmty BMP type selected; summary of hydrology and 

Lilo D 

ri D LI 

D 0 D 

hydraulics; maintenance program; and any special assumptions utilized for development 
of the stormwater management and drajnage design plan or computations. . 

TEMPORARY STORMW.ATER MANAGEMENT (if applicable) for control of stormwater 
nmoff encountered during construction activities in addition to measures provided in the 
erosion and sediment control plan or stormwater management/drainage plan for the site. 
Adeqµate protection measures or sequencing provided. 

MODIFIC.ATJON PLAN clearly defined for temporary sediment control structures which 
will be converted to permanent SWM/BMP. structures. Includes appropriate hydrologic 
and hydraulic computations, conversions, ·sequencing and cleanout information or details. 
Normally related to primary control structures associated with dry detention or wet 
retention ponds. Normally not permitted for Group C or D categories such as 
bioretention, infiltration and filtering system facilities. 

STORMW.ATER MAN.A GEMENT and DRAIN.AGE DESIGN REPORT in a bound 8-1/2 x 
11 inch size format. Report shall generally include a title sheet, date, project 
identification, owner and preparer information, table of contents, narrative, summaries 
and computations anequired. Computations may include: backwater, closed conduit, 
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer, 
water quality, extended detention or stream channel protection and muti-stage storm 
routing calculations, as applicable, for the project. Computation data may include hand 
or computer generated computations, maps Qr schematics. All information should be 
presented in a clear, easy to follow format and should closely match construction plan 
information. 

PJ.t4N VIEW at 1 inch= 50 ft. scale or less (1" = 40', 1" = 30', etc.) 
(i(' D D North arrow and plan legend. 
&f' D D Property lines. 
~ LI D Adjacent property information. 
(;J' LI LI Existing site features and existing impervious cover areas. 
(;J' D D Impervious cover tabulations. 
~ D D Existing drainage facilities (natural or manmade). 
GJ D D Existing environmentally sensitive areas (RP A, wetlands, floodplain, 

ra" D D 

ri D LI 

steep slopes, critical soils, buffers, etc.). 
Existing and proposed contours (l' or 2' contour interval) and spot 
elevations as necessary to define high and low topography. 
Existing and proposed easement locations. 
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Yes No NIA 
&Y'o o 
Gr'oo 

ii 0. 0 

i;t' 0 0 

ri 0 0 

0 0 g 

0 ri 0 
e' 0 0 
17"o o 
f7o.o 
GY'o o 
iiro o 

Proposed site improvements and proposed impervious cover areas. 
Proposed stonnwater conveyance; drainage and management facilities 
with appropriate labeled construction data and information. 
Proposed landscaping and seeding plans ( ~isturbed areas, pond 
interior, etc.). . . 
Proposed slope stabilization areas (riprap, blankets, mattings, walls, 
etc.). 
Delineation of permanent pools and the 1-, 2-, 10- and 100-year 
Design Water Surface Elevations. 
Delineation of ponding, headwater, surcharge or backwater areas 
which may affect adjacent existing or proposed buildings, structures 
or upstream adjacent properties. 
Test boring locations with reference surface elevations (if known). 
Risers, barrels, underdrains, overflows and outlet protections. 
Emergency spillway level section and outlet channel. · 
Existing and proposed site utilities ~d protection measures. 
Erosion and sediment control measures (for site or B:MP). 
Maintenance or access corridors to permanent stormwater 
management, BMP or drainage facilities. 

STORMWATER CONVEYANCE SYSTEMS: 
Yes No NIA 
GJ 0 0 PLAN VIEWS 

GJ'o o 

g 0 0 Storm drain lengths, sizes, types, classes and slopes for all segments. 
Label directly on plan or use structure/pipe schedule. 

g 0 0 Access structure (inlets, manholes, junctions, etc.) rim elevations, 
inverts, type and required grate or top unit and lengths labeled. 

c3" 0 0 All structure numbers labeled. 
g/ 0 0 Adequate horizontal clearance from other site utilities or structures. 

PROFILES generally are not required but are encouraged to expedite review. If 
not provided, ensure all pipe segment&pave adequate minimum cover, do not 
exceed maximum depths of cover for the type/class of pipe specified and do not 
conflict with other site utilities or excavation areas. 

DETAILS 
u.Y'o o 
a'oo 

Gfo o 
g/o O· 
r;r'o o 

ci'o o 

Typical storm drain bedding details or reference note. 
Standard details or reference note for all prpposed access structure 
types (inlets, manholes, junctions, etc.). 
Inlet shaping detail or applicable reference note. 
Step detail or applicable reference note (if depth 4 ft. or more). 
Typical open channel details with designation, location, shape, type, 
bottom width, top width, lining, slope, length, side slope, and 
installation depth required for.construction. Channel design data as 
necessary may also be included. 
Outlet protections at all pipe outfalls. 
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Yes No NIA 
0 0 0 STJJRMWATER CONVEYANCE SYSTEM COMPUTATIONS 

rZ D D Storm Sewer Design computations based on 10-year design event. 
~O D Hydraulic Grade Line computations based on 10-year design event. 
Of 0 D Inl~t computations based on current VDOT procedure for spread, 

poi:iding depth ~d grate size required. 
0 0 Gf Culvert Headwater computations. Design based on 10-year design 

/ storm event and check only for 100-year storm event. 
0 D m' Open Channel computations based on 2-year design event for velocity 

and 10-year design event for capacity. 
~ D 0 Standard outlet protection or special energy dissipators. 
0 Gf Cl- Pipe thiclmess design computations, as required, for selected pipe 

/ type (live load, minimum cover, maximum height of cover, etc.). 
0 C1 rH Adequate channel computations for receiving channels (based on 

field measured channel section data). 

STORMWATER MANAGEMENT I BMP FACILITIES: 

Ye;NoN/A 
aro o HYDROLOGY - An SCS based methodology is required for the design of 

stonnwater management/Bl\1P facilities with watersheds exceeding 20 acres. 
Under 20 acres, other generally accepted methodologies such as the modified 
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter 
5 of the VSMH. 

uf o D 

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

Fbr 'Z.'t~ on1'1:... 
'Pre-'De,v. 

Time of concentration: predeveloped and ultimate development 
indicating overland, shallow concentrated, and channel flow 
components (200 ft. maximum length for overland flow). 
Hydrograph generation (tabular or graphical): pre- and 
postdevelopment conditions for they.., 2-, 10-, and 100-year design 
storm events. 

~o o FACIUTY ~ONFIGURATION and MINIMUM SEPARATIONS 
O D ~ Screening and layout consistent with Section 24-98( d) of the Chapter 

24 Zoning ordinance (landscaping, screening, visibility, etc.). 
~00 9"' Basic considerations.for safety and unauthorized entry. 
~ D PrQper length to width ratio (Typically 2H: 1 V). 
O D ~ Facilities with deep pools (4 feet or more in depth) provided with two 

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

O D ~ Pond buffer minimum 25 feet outward from maximum design WSEL. 
Additional setbacks may be required to permanent structures. 

~ D 0 No trees, shrubs or woody plants within 15 feet of embanlonent toe or 
25 feet from principal spillway structure. 
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Yes No NIA 
llYo o 

efo o 

D 0 0 

Yes No NIA 
0 0 ~ Infiltration and filtering system facilities generally located at least 100 

feet horizontally from any water supply well; 100 feet from any 
downslope building; and 25 feet from any upslope buildings, unless 
site specific investigation allows for reduced separation. 

JIYpRAUUC COMPUTATIONS 
5T 0 0 Elevation- or Stage- Storage curve and/or tabular data. 
0 0 g Weir I Orifice Control - Extended Detention. . 
0 0 ~ Weir I Orifice Control - riser I-year control for channel protection. 
0 0 ~ Weir I Orifice Control -riser 2-year control for quantity (if required). 
0. 0 li1 Weir I Orifice Control - riser 10-year control for quantity (if required). 
g' 0 0 Inlet I Outlet (barrel) control - (All Storms). 
uY 0 0 Check for barrel control prior to riser orifice flow to prevent slug flow

water hammer conditions. 
g 0 (J. Emergency spillway capacity and depth of flow. 
~ 0 0 Elevation - Discharge (Outlet Rating) curve ~d/or table. Provide all 

/ supporting calculations and/or design assumptions. 
0 0 Gr Adequate channel computations for receiving channel. May be waived 

if facility is designed based on current Stream Channel Protection 
criteria. 

POND or RESERVOIR ROUTING 
~ 0 0 Storage-Indication Routing of postdeveloped inflow hydrographs for 

the 1-, 2-, 10-, and 100-year design storms. Preference is for structme 
to discharge. up to the 10-year storm through the principal spillway and 
pass the 100-year storm with a minimum 1 foot of freeboard through a 
combination principal and emergency spillways. If no emergency 
spillway is provided, riser must be large enough to pass the design high 
water flow and trash without overtopping the facility, have 3 square feet 
or more of cross-sectional area, contain a hood type inlet and have a 
minimum freeboard of 2 feet. Token spillways with minimum 8 ft. 
width are also recommended at or above the design 100-year storm 
elevation. " 

rr/ 0 0 Downstream hydrograpbs at established study points, if conditions 
warrant (ie. facility discharge combined with uncontrolled bypass). 

MISCELLANEOUS COMPUTATIONS 
0 0 ~ Water quality volume for permanent pool based on selected BMP 

0 0 g/ 

0 0 G:Y 

~o llY 
0 0 

&r'o o 

treatment volume CWQv). 
Water quality volume for extended detention based on selected·B:MP 
treatment volume (WQv) with drawdown computations. 
Drawdown computations for the 1-year, 24 hour detention for stream 
channel protection criteria. 
Pond drain computations (within 24 hours). 
Anti-seep collar design (concrete preferred) or match material type. 
Filter diaphragm design (or alternative method of controlling seepage). 
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Yes No NIA 
0 0 0 

0 0 0 

Yes No N//t. 
0 0 ~ Riser I base structure flotation analyses. FS = 1.25 minimum. 
0 0 Gr' Downstream danger reach study and/or emergency action plan (if 

conditions wmant). 
0 0 cg/ Upsµ-eam backwater analyses onto offsite adjacent property 

(if conditions warrant). 
0 0 Gr' 100 year floodplain impacts (if conditions warrant). 

GEOTECHNJCAL REQUIREMENTS 
0 or' 0 Geotechnical Report with recommendations specific to BMP facility 

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

0 ur D Initial Feasibility Testing requirements satisfied as per Appendix E of 
the James City County Guidelines for Design and Construction of 
Stonnwater Management BMPs manual. (Infiltration, Bioretention and 

O~D 
Filtering System BMP types only). 
Concept Design Testing requirements satisfied as per Appendix E of the 
James City County Guidelines for Design and Construction of 
Stormwater Management BMPs manual. (Infiltration, Bioretention and 

/ Filtering System BMP types only). 
D 19' D Minimum Boring locations: borrow area, pool area, principal control 

structure, top of facility near one abutment and emerg~cy spillway if 
/ provided. 

0 ~ D Boring logs with Unified Soil Classification (AS1M D2487), soils 
descriptions and depths to bedrock and the seasonal water table 
indicated. · 

rPf' D D Standard County Record Drawing/Construction Certification note 
Sf e C- Z CD provided on plan. Note: It is understood that preparation of record 

drawings and construction certifications as required for project facilities 
may not necessarily be performed by the plan preparer. These 
components may be perfor.!_11ed by others. 

PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS 

0 D 0 EXISTING GROUND AND PROPOSED GRADE 
C!t"' 0 D Embankment or excavation side slopes labeled (3H: 1 V 

maximum). 
19"' 0 0 Minimum top width labeled (per VESCH or VSMH 

requirements). 
or' 0 0 Removal of unsuitable material under proposed facility 

(per Geotechnical Report requirements). 
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Yes No NIA 
D 0 0 CORE TRENCH 

0 (J 0 

(J 0 0 

9"' D 0 Material (per plan or Geotechnical Report). 
0 0 0 Bottom width (4' minimum or greater as dictated by 

gpo 
(!('o o 

Geotechnical Report reco:l'nrnen~ations ). 
Side slopes (1:1 maximum steepness) 
Depth ( 4' minimum or greater as dictated by Geoteclmical 
Report). 

i 

PRINCIPAL CONTROL STRUCTURE. RISER OR SIMILAR 
STRUCTURE (DETAILS REQUIRED FOR ALL ITEMS) 
!Jt"o D Durable, watertight, resistant material (concrete preferred). 
~ 0 D Riser diameter is at least 1.25 times larger than barrel 

~g 
0 0 ~ 
g(J 0 
g(J 0 

5("o o 

ii (J 0 

diameter. 
All pertinent dimensions and elevations shown. 
Control orifice or weir dimensions and elevations shown. 
Trash rack - removable - for each release. 
Anti-vortex device, baffle or plate. 
Riser base structure with dimensions and embedment 
specifications (concrete preferred). 
Interior access (steps, ladders, etc.) for maintenance for 
structures over 4 feet in height. Excessively high risers 
may need some form of exterior access on top portion. 
Low flow orifice with trash rack device. 

PRINCIPAL CONTROL STRUCTURE OUTLET BARREL 
CiY'O 0 Material (ASTM C-361 reinforced concrete pipe) with 

watertightjoints. Prior approval required for all other pipe 
material (other RCP types, CMP, CPP, PVC, etc.). 

uY D 0 Support and bedding requirements for barrel - concrete 
cradles, etc. or as recommended by the Geotechnical 
Report. 

cg/ 0 0 Pipe invertsi.}ength, size, class and slope shown. 
~ 0 0 Flared end section or endwall provided on barrel outlet. 

0 0 0 SEEPAGECONTROL 
D. D ~ Phreatic line shown (4:1 slope measured from the 

intersection of the embankment and the principal spillway 
design high water). 

Gf' 0 0 ANTI-SEEP COUARS 
19"' CJ 0 Anti-seep collar, concrete preferred. 
&"' 0 0 Size - 15 percent increase in length of 

saturation using outside pipe diameter. 
~CJ 0 Spacing and location on barrel (located at 

least 2 feet from a pipe joint). 
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0 0 0 FILTER DIAPHRAGMS 
0 0 GY Design based on Iatest NRCS design 

methods and certified by a professional 
engineer. 

Yes No NIA 
UY" 0 D ELQVATION AND DIMENSIONAL DESIGN DATA 

0 0 D 

0 0 0 

ar"o D Topoffacility - construction height and settled height (10 
percent settlement). ·: 
Crest ofprincipai control structure spillway at least one (1) 
foot below crest of emergency spillway, if provided. 

0 Minimum freeboard of one (1) foot above the 100-year 
design high water elevation for facilities with an 
emergency spillway. 

0 0 g' Minimum freeboard of two (2) feet above the 100-year 
design high water elevation for facilities Without an 
emergency spillway or in accordance with the SCS 
National Engineering Handbook (prior approval required). 

0 0 ~ Basin Sediment Clean-Out elevation (permanent mode). 
Typically 10 to 25 percent of water quality volume. 

CROSS SE_J;TION THROUGH FACILITY 
0 P g'" Existing Ground. 
Gt" .P 0 Proposed grade. 
µY .P 0 Top of facility - constructed and settled. 
l3r" 0 0 Location of emergency spillway with side slopes labeled 

(emergency spillway in cut). · 
Gf 0 )j Bottom of core trench (4' minimum). 
0 u1 0 Location of each soil boring. 
~ 0 0 Barrel location. 

· 0 0 ii/ Existing and proposed utility location/protection. 

~ERGENCY SPILLWAY._ PROFILE 
~ 0 ~ Existing ground. 
JA. 0 g/ Inlet, level (control) and outlet sections per SCS. 
~ 0 ~ Spillway and crest elevations. 

0 0 ~PRETREATMENT DEVICES of adequate depth and properly designed 
using required pretreatment volumes for the selected Co\lllty BMP 
facilify type. Including, but not limited to: sediment forebays, sediment 
basins, sumps, grass channels, gravel diaphragms, pl\lllge pools, 
chamber separators, manufactured systems or other acceptable methods. 
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YeyNoN/A 
Gr 0 0 CONSTRUC110N SPECIFICATIONS and NOTES 

rs( 0 0 Anticipated sequence of construction for BMP (consistent 

o lllo 

BOD 
~DO 

13(' 0 D 
0 0 g 

0 0 9" 
D 0 C!f 
0 Dur" 

with erosion and sediment control plan). 
Provisions to control base Stream or storm flow conditions 
encountered during construction. 
Site and subgrade preparation requirements. 
Embankment, fill and backfill material soil and placement 
(lift) thickness requirements. 
Compaction aae s~il meistmc content requirements. 
Geosynthetics for drainage, filtration, moisture barrier, 
separation, and reinforcement purposes. 
Clay or synthetic (PVC or HDPE) pond liners. 
Storm drain, underdrain and pipe conduit requirements. 
Minimum depth of pipe cover for temporary (construction) 
and final cover conditions. · · 

D 0 
9"' 0 
l!r'o 
GY"o 
Gr'o 

~ Permanent shutoff valve and pond drain. 

0 0 
0 0 

D 
D 
D 
D 
Gr' 
g 
~ 0 0 

DOD 
0 0 0 
ODO 

Concrete requirements for structural components. 
Riprap and slope protection. 
Access or maintenance road surface, base, subbase. 
Temporary and permanent stabilization measures. 
Temporary or permanent safety fencing. 
BMP Landscaping (deep, shallow, fringe, perimeter,etc.) 
Dust and traffic control (if warranted). 
Construction monitoring and certification byprofessional. 
Other: 

~~~-,.-~-,.--,.--,.--,.--,.--,.-~-,.--,.-~~-

0th er: 
~~~-,.-~-,.-~~-,.-~~-,.-....,.--,.-~~-

0 0 0 MAINTENANCE PROVISIONS 
Con+n:ic..J-o,.. w-"-"oQ.....JJ 0 

51( 0 CJ 
lo be pr6vided. 

C9""o o 

OD~ 

0 0 ur" 

Entity responsible for maintenance identified.~ 
Maintenance Plan which outlines the long-term schedule 
for inspecti.on/maintenance of the facility and forebays 
Maintenanc~ access from public right-of-way or publicly 
traveled road. 
Maintenance easement provided encompassing high water 
pool and buffer, principal and emergency spillways, outlet 
structures, forebays, embankment area and possible 
sediment-removal stockpile areas. 
Minimum 6 foot wide public safety shelf (landing) or 
alternative fencing. 
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IV. OUTLET PROTECTIONS: 
Yes No NIA 
Gr'°D D 
~DD 
GYD D 
cg/ D D 
D Q'D 

DD~/ 
D D llY" 

Sized for maximum design release (generally 10-year storm). 
Flared end section or endwall. 
Dimensions. 
Rock or riprap $ize, quantity and placement thiclmess. 
Slope at 0 percent (Level Grade). 
Geotextiles (nonwoven). 
Special energy dissipators are required for design discharge velocities 
that exceed eighteen (18) feet per second; or if use of standard outlet 
protection would result in velocities exceeding permissible channel 
velocities; or if space restricts or limits their use. 

V. ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN: 

Plan Preparer: La.nd...~Y-k. "Des1'3n furbup 

Date: · lo )"2-'1 I 0'3 

SWMProg/BMP/Checklist/ChkList 
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Stonehouse Glen Subdivision 

October 28, 2003 

PROJECT DESCRJPTION: 

Section 1 of the Stonehouse Glen Subdivision proposes the construction of 76 single-family 
detached residential homesites, two park areas totaling 2 acres of land, a pump station site and a 
stormwater management facility designed for flow attenuation only. To effect this plan, 
disturbance to approximately 9 acres of land will be required for construction of proposed public 
streets, on-site public utilities and the pump station, the stormwater management facility and 
other erosion and sediment control devices. 

EXISTING SITE CONDITIONS: 

Existing topography is characterized by relatively narrow ridgetops with intervening ravine 
systems. Elevations range from approximately 50 feet above MSL to approximately 115 feet 
above MSL. The existing land use is vacant. The existing cover is forested with a combination 
of mixed deciduous and evergreen species; the majority of the site has been repeatedly timbered 
over the past 50+ years. Surface drainage flows generally from the south to the north through a 
series of ravines which coalesce at Bird Swamp, and thereafter, flows enter the Ware Creek and 
ultimately the York River. 

ADJACENT AREA DESCRIPTION: 

Adjacent on-site areas (Land Bays 19, 20 and 22) are characterized by the same topographic 
features and drainage patterns, with surface drainage flowing along the same path as described 
above. All land east, west, north and south of the subject site is undeveloped, wooded and 
characterized by ridgetops dissected by ravines. The floodplain of Bird Swamp is broad with a 
braided channel; all other ravine systems are restricted in width and depth and with fairly direct 
flow lines. Substantial undisturbed land separates the proposed land disturbance activities 
associated with the subject project and the receiving waters; concentrated flow is being 
purposefully limited across the project with the majority of post-development flow being 
directed to the many ravine systems, well below erosive velocities. Potential impacts to 
receiving waters are expected to be negligible given structural E&S practices and the sequence of 
construction proposed. 
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STONEHOUSE GLEN 
SEDIMENT AND EROSION CONTROL NARRATIVE 

The erosion and sediment control plan utilizes various methods to contain sediment and minimize 
erosion. The methods include silt fence, diversion dikes, temporary drains, sediment traps, sediment 
basins, inlet protection, etc. 

Where the upslope drainage area is within the allowable parameters for silt fence, it is used. Other 
areas, exceeding these limits, utilize sediment traps and sediment basins below construction areas. 
Sediment traps and sediment basins are used in four different locations. The permanent detention 
basins are to function as temporary sediment basins during construction, until areas draining to them 
are stabilized. 

Sediment trap #1 on Lot 19 will collect runoff for the road construction at the east end of Ashlock Court. 
The runoff from the wooded area above the sediment trap will be diverted with diversion dikes through 
a temporary pipe system. The temporary pipe will be filled with flowable fill after stabilization. 

Three permanent detention basins will function as temporary sediment basins until all areas draining to 
them are stabilized. The design and construction for all erosion and sediment control measures can be 
found on Sheets C-16, C-16A, C-168, C-24, C-25 and C-26. 
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Sediment Basin #1 

Post development to SB 
1 

Drainage Diagram for bmp 1 temp sed basin Revised 
Prepared by Landmark Design Group 10/27 /2004 

HydroCAD® 7 .00 sin 001765 Cl 1986-2003 Applied Microcomputer Systems 
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TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

, (with or without an emergency spillway) 

Project 3fo1J19./oihb <{;,,~,) "':Jec.7i~ .I / 

Basin # -emf> ,pf I Location 6our ;J LAo/ ,4.t;u., GJL C tXJ e. f: 

Total area draining to basin: //,~E acres. 

Basin Volume Desi~ 

Wet Storage: 

1. 

2. 

3. 

4. 

5. 

6. 

Dry Storage: 

7. 

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

67 cu. yds. x I/, 06 ~cres = ,,J/o.+ cu. yds. 

Available basin volume = 748J 2 cu. yds. at elevation /B, 1.5. (From 
storage - elevation curve) 

Excavate cu. yds. to obtain required volume*. ---
* Elevation corresponding to required volume = invert of the dewatering 
orifice. 

Available volume before cleanout required. 

33 cu. yds. x //,O~ acres= ~(,,/,7 cu. yds. 

Elevation corresponding to cleanout level = 71,,,14. 

(From Storage - Elevation Curve) 

Distance from invert of the dewatering orifice to cleanout level = 
(Min. = 1.0 ft.) 

'2 ft. 

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

67 cu. yds. x /(,tJG acres = 74-at( cu. yds. 

Ill - 112 
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1992 

8. 

9. 

3.14 

Total available basin volume at crest of riser• = /f t!f?,3 cu. yds. at 
elevation !!<?~ ~f. (From Storage - Elevation Curve) 

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

Diameter of dewatering orifice = &::; in. ------
10. Diameter of flexible tubing= 8 in. (diameter of dewatering orifice _ ___..;;...._ __ 

plus 2 inches).· 

Prelirninacy Resign Elevations 

11. 

Basin Shape 

12. 

Runoff 

Crest of Riser = 

Top of Dam= e3, .82 
· I!!/. St (-zGte\ 

Design High Water= -)ft.$! (tODy.tj 
Upstream Toe of Dam = 

Length of Flow 
Effective Width 

-----

.L.. = 
We 

If > 2, baffles are not required ------
If < 2, baffles are required ~ -,-........._-.--__ 

13. 02 = ;2,o, 80 cfs (From Chapter 5) 

(From Chapter 5) 14. 025 = '6'1, (,I cfs 

Principal Spil}way Design 

15. With emergency spillway, required spillway capacity OP·= 0 2 = ___ cfs. 
(riser and barrel) 
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Without emergency spillway, required spillway capacity OP = Q 25 = 6t,t,f cfs. I 
(riser and barrel) --

1 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = 

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation 

Without emergency spillway: 
j 

Assumed available head (h) = __ !._, tJ_· __ ft. (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = C:,O in. Actual head (h) = __ ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = $4 ft. 

Head (H) on barrel through embankment = I ~e ·8 0 ft. 

(From Plate 3.14-7). 

19. Barrel diameter = __ 3o_#_' _ in. 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter = t/ l.P" inches. 

Height = '2 /, inches. 

(From Table 3.14-D). 

,t•ll• 

Emer&ency Spillway DesiBP 

21. Required spillway capacity Oe = 0 25 - Op = __ J ........... ~ __ cfs. 

22. Bottom width (b) = J4 ft.; the slope of the exit channel (s) = 
___ ft./foot; and the minimum length of the exit channel (x) = 

ft. ..,,..,..... __ 
(From Table 3.14-C). 

III - 114. 
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Anti-Seep Collar Desi~ 

23. Depth of water at principal spillway crest (Y) = & vht. 
Slope of upstream face of embankment (Z) = '? 

Slope of principal spillway barrel (Si,) = b 0 % 

Length of barrel in saturated zone (L5) = t/Z ft. 

24. Number of collars required = 4- dimensions = 

(from Plate 3.14-12). 

Final Desi211 Elevations 

25. Top of Dam = ~~- 82 

· Design High Water= BtG7 ('2~v~.<.) · 
Emergency Spillway Crest = j/;4. 

Principal Spillway Crest = 

Dewatering Orifice Invert = 7~, Jf; 

Cleanout Elevation = / {,., 14 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = 

Ill - 115 

-?2.00 
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Note: This procedure is 
:. 

for a 10% increase in the ,,, 
length of flow path. 
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NUMBER OF ANTI-SEEP COLLARS REQUIRED 

Source: USDA-SCS 
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Prepared by Landmark Design Group 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Type II 24-hr 2 year Rainfal/=3.50" 
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10/2.7/2004 12:07:23 PM 

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-Ind+ Trans method - Pond routing by Stor-Ind method 

Subcatchment 1/3 ac lots SB: Post development to SB 1 Runoff Area=ll.050 ac Runoff Depth=l.70" 

Pond SB - 1: Sediment Basin #1 

Tc=20.0 min CN=Bl Runoff=20.80 cfs 1.565 af 

Peak Elev=B0.52' Storage=38,954 cf Inflow=20.80 cfs 1.565 af 
Outflow=l.40 cfs 1.022 af 

Total Runoff Area = 11.050 ac Runoff Volume = 1.565 af Average Runoff Depth = 1.70" 

L 
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Subcatchment 1/3 ac lots SB: Post development to SB 1 

Runoff = 20.80 cfs@ 12.13 hrs, Volume= 1.565 af, Depth= 1.70" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 year Rainfall=3.50" 

Area (ac) CN Description 

11.050 81 1/3 acre lots, 30% imp, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) ( ds) 
20.0 Direct Entry, 

Subcatchment 1/3 ac lots SB: Post development to SB 1 
Hydrograph 

23 
22 

21.:: 
20 , 

19 
18 
17 

15 

14-
~ 13~, 
~ 12 

~ 11 
u: 10~ , 

9 

8: 
7:. , 

6 

' -Type 11~24~hr2 .Year._ .. 
Rai'ntan:::3:.so11 

: _ 

Runoff Area=11.050 ac 
R n trv-1 '=1s6· s ·t _ , u o . o u m_e . . _ . a _ 
RUtioff De;ptH=~ :10·~ , 
T:c::;20:0 min 
GN::8.1_ 

I' 

5 6 7 8 9 10 11 12 13 
Time (hours} 

'· 'I' 'I l ' I 

16 17 18 19 20 21 22 23 24 

ID Runoff~ 
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Hydrograph for Subcatchment 1/3 ac lots SB: Post development to SB 1 

Time Precip. Excess Runoff Time Precip. Excess Runoff I 
{hours) {inches) (inches) (cfs) {hours) (inches) {inches) {cfs) 

0.00 0.00 0.00 0.00 13.00 2.70 1.09 2.27 

I 0.25 0.01 0.00 0.00 13.25 2.75 1.13 1.86 
0.50 0.02 0.00 0.00 13.50 2.80 1.16 1.62 
0.75 0.03 0.00 0.00 13.75 2.84 1.19 1.42 
1.00 0.04 0.00 0.00 14.00 2.87 1.21 1.27 I 1.25 0.05 0.00 0.00 14.25 2.90 1.24 1.13 
1.50 0.06 0.00 0.00 14.50 2.93 1.26 1.06 
1.75 0.07 0.00 0.00 14.75 2.96 1.28 1.01 

I 2.00 0.08 0.00 0.00 15.00 2.99 1.30 0.96 
2.25 0.09 0.00 0.00 15.25 3.01 1.32 0.91 
2.50 0.10 0.00 0.00 15.50 3.04 1.34 0.86 
2.75 0.11 0.00 0.00 15.75 3.06 1.36 0.81 I 3.00 0.12 0.00 0.00 16.00 3.08 1.38 0.76 
3.25 0.13 0.00 0.00 16.25 3.10 1.39 0.71 
3.50 0.14 0.00 0.00 16.50 3.12 1.41 0.68 
3.75 0.16 0.00 0.00 16.75 3.14 1.42 0.67 I 4.00 0.17 0.00 0.00 17.00 3.16 1.43 0.65 
4.25 0.18 0.00 0.00 17.25 3.17 1.45 0.63 
4.50 0.19 0.00 0.00 17.50 3.19 1.46 0.61 

I 4.75 0.21 0.00 0.00 17.75 3.21 1.47 0.59 
5.00 0.22 0.00 0.00 18.00 3.22 1.49 0.58 
5.25 0.23 0.00 o.oo 18.25 3.24 1.50 0.56 
5.50 0.25 0.00 0.00 18.50 3.25 1.51 0.54 I 5.75 0.26 0.00 0.00 18.75 3.27 1.52 0.52 
6.00 0.28 0.00 0.00 19.00 3.28 1.53 0.50 
6.25 0.30 0.00 o.oo 19.25 3.30 1.54 0.48 
6.50 0.31 0.00 0.00 19.50 3.31 1.55 0.47 I 6.75 0.33 0.00 0.00 19.75 3.32 1.56 0.45 
7.00 0.35 0.00 o.oo 20.00 3.33 1.57 0.43 
7.25 0.36 0.00 0.00 20.25 3.34 1.58 0.41 

I 7.50 0.38 0.00 0.00 20.50 3.35 1.59 0.40 
7.75 0.40 0.00 0.00 20.75 3.37 1.60 0.40 
8.00 0.42 0.00 o.oo 21.00 3.38 1.61 0.39 
8.25 0.44 0.00 0.00 21.25 3.39 1.62 0.39 I 8.50 0.46 0.00 o.oo 21.50 3.40 1.63 0.39 
8.75 0.49 0.00 0.00 21.75 3.41 1.64 0.38 
9.00 0.51 0.00 0.01 22.00 3.42 1.64 0.38 

I 9.25 0.54 0.00 0.04 22.25 3.43 1.65 0.38 
9.50 0.57 0.00 0.07 22.50 3.44 1.66 0.37 
9.75 0.60 0.01 0.10 22.75 3.45 1.67 0.37 

10.00 0.63 0.01 0.14 23.00 3.46 1.68 0.37 

11 10.25 0.67 0.02 0.19 23.25 3.47 1.68 0.36 
10.50 0.71 0.02 0.26 23.50 3.48 1.69 0.36 ;t 

10.75 0.76 0.03 0.35 23.75 3.49 1.70 0.36 
11.00 0.82 0.05 0.48 24.00 3.50 1.71 0.35 I 11.25 0.90 0.07 0.66 
11.50 0.99 0.09 0.99 
11.75 1.35 0.24 2.37 

I 12.00 2.32 0.82 13.74 
12.25 2.47 0.92 15.72 
12.50 2.57 0.99 5.96 
12.75 2.64 1.05 3.21 

I 
I 
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Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond SB - 1: Sediment Basin #1 

11.050 ac, Inflow Depth= 1.70" for 2 year event 
20.80 cfs @ 12.13 hrs, Volume= 1.565 af 

1.40 cfs@ 13.79 hrs, Volume= 1.022 af, Atten= 93%, Lag= 99.5 min 
1.40 cfs@ 13.79 hrs, Volume= 1.022 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 80.52' @ 13.79 hrs Surf.Area= 9,467 sf Storage= 38,954 d 
Plug-Flow detention time= 301.0 min calculated for 1.022 af (65% of inflow) 
Center-of-Mass det. time= 192.5 min ( 1,034.2 - 841.7) 

# Invert 
1 72.00' 

Elevation 
(feet) 
72.00 
74.00 
76.00 
78.00 
80.00 
82.00 
83.00 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
67,503 cf Custom Stage Data {Prismatic) Listed below 

Surf.Area 
(sq-ft) 

978 
2,170 
3,836 
5,977 
8,661 

11,732 
15,277 

Inc.Store 
(cubic-feet) 

0 
3,148 
6,006 
9,813 

14,638 
20,393 
13,505 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
3,148 
9,154 

18,967 
33,605 
53,998 
67,503 

67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0100 '/' n= 0.013 Cc= 0.900 

78.09' 6.0" Vert. 6" Dewatering Device C= 0.600 
80.64' 60.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=l.40 cfs@ 13.79 hrs HW=80.52' (Free Discharge) 
i=Culvert (Passes 1.40 cfs of 79.92 cfs potential flow) 
[2=6" Dewatering Device (Orifice Controls 1.40 cfs @ 7.1 fps) 

3=0rifice/Grate (Controls 0.00 cfs) 

'' 
l 
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Pond SB - 1: Sediment Basin #1 
Hydrograph 

tnflow Area=1t.050 a·· f~ 
I l • I ':f 

--F>e:al< E·1ev ,-st:L52' 
St9rage=38,954 ·cf ·: · -

,- - -

I'' ' 'I 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Time (hours) 

(J Inflow 
D Primary 
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I 
, . 

Hydrograph for Pond SB -1: Sediment Basin #1 
L/ 
i 

I 
Time Inflow Storage Elevation Primary Time Inflow Storage Elevation Primary 

{hours) {cfs) {cubic-feet) {feet) {cfs) {hours) {cfs) {cubic-feet) {feet) {cfs) 
0.00 0.00 0 72.00 0.00 13.00 2.27 37,925 80.42 1.36 
0.25 0.00 0 72.00 0.00 13.25 1.86 38,532 80.48 1.38 

I 0.50 0.00 0 72.00 0.00 13.50 1.62 38,841 80.51 1.39 
0.75 0.00 0 72.00 0.00 13.75 1.42 38,952 80.52 1.40 
1.00 0.00 0 72.00 0.00 14.00 1.27 38,904 80.52 1.40 

I 
1.25 0.00 0 72.00 0.00 14.25 1.13 38,729 80.50 1.39 
1.50 0.00 0 72.00 0.00 14.50 1.06 38,465 80.48 1.38 
1.75 0.00 0 72.00 0.00 14.75 1.01 38,155 80.45 1.37 
2.00 0.00 0 72.00 0.00 15.00 0.96 37,810 80.41 1.36 

I 2.25 0.00 0 72.00 0.00 15.25 0.91 37,431 80.38 1.35 
2.50 0.00 0 72.00 0.00 15.50 0.86 37,019 80.33 1.34 
2.75 0.00 0 72.00 0.00 15.75 0.81 36,575 80.29 1.32 
3.00 0.00 0 72.00 0.00 16.00 0.76 36,100 80.24 1.30 f. 

I 3.25 0.00 0 72.00 0.00 16.25 0.71 35,594 80.20 1.29 i 
: 

3.50 0.00 0 72.00 0.00 16.50 0.68 35,071 80.14 1.27 t 
3.75 0.00 0 72.00 0.00 16.75 0.67 34,544 80.09 1.25 

I 
4.00 0.00 0 72.00 0.00 17.00 0.65 34,017 80.04 1.23 
4.25 0.00 0 72.00 0.00 17.25 0.63 33,491 79.98 1.21 
4.50 0.00 0 72.00 0.00 17.50 0.61 32,971 79.91 1.19 
4.75 0.00 0 72.00 0.00 17.75 0.59 32,458 79.84 1.16 

I 5.00 0.00 0 72.00 0.00 18.00 0.58 31,954 79.77 1.13 
5.25 0.00 0 72.00 0.00 18.25 0.56 31,457 79.71 1.11 
5.50 0.00 0 72.00 0.00 18.50 0.54 30,969 79.64 1.08 
5.75 0.00 0 72.00 0.00 18.75 0.52 30,488 79.57 1.05 ,. 

I 6.00 0.00 0 72.00 0.00 19.00 0.50 30,016 79.51 1.02 
6.25 0.00 0 72.00 0.00 19.25 0.48 29,553 79.45 0.99 
6.50 0.00 0 72.00 0.00 19.50 0.47 29,098 79.38 0.97 

I 
6.75 0.00 0 72.00 0.00 19.75 0.45 28,652 79.32 0.94 
7.00 0.00 0 72.00 0.00 20.00 0.43 28,214 79.26 0.91 
7.25 0.00 0 72.00 0.00 20.25 0.41 27,787 79.21 0.88 
7.50 o.oo 0 72.00 0.00 20.50 0.40 27,374 79.15 0.85 

I 7.75 0.00 0 72.00 0.00 20.75 0.40 26,982 79.10 0.82 
8.00 0.00 0 72.00 0.00 21.00 0.39 26,612 79.04 0.79 
8.25 0.00 0 72.00 0.00 21.25 0.39 26,264 79.00 0.77 

I 
8.50 0.00 0 72.00 0.00 21.50 0.39 25,938 78.95 0.74 

i 8.75 0.00 0 72.00 0.00 21.75 0.38 25,631 78.91 0.71 \ 
9.00 0.01 6 72.00 0.00 22.00 0.38 25,344 78.87 0.69 l . 

9.25 0.04 30 72.02 0.00 22.25 0.38 25,077 78.83 0.66 

I 9.50 0.07 79 72.05 0.00 22.50 0.37 24,827 78.80 0.64 
9.75 0.10 152 72.10 0.00 22.75 0.37 24,595 78.77 0.62 

10.00 0.14 256 72.16 0.00 23.00 0.37 24,380 78.74 0.60 
10.25 0.19 400 72.25 0.00 23.25 0.36 24,180 78.71 0.58 

I 10.50 0.26 598 72.38 0.00 23.50 0.36 23,995 78.69 0.56 
10.75 0.35 869 72.55 0.00 23.75 0.36 23,826 78.66 0.54 
11.00 0.48 1,238 72.79 0.00 24.00 0.35 23,670 78.64 0.52 

I 
11.25 0.66 1,746 73.11 0.00 
11.50 0.99 2,480 73.58 0.00 
11.75 2.37 3,743 74.20 0.00 
12.00 13.74 9,681 76.11 0.00 

I 12.25 15.72 26,134 78.98 0.76 
12.50 5.96 33,970 80.04 1.23 
12.75 3.21 36,737 80.31 1.33 

I 
I I 

I 
l ' 
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Stage-Area-Storage for Pond SB - 1: Sediment Basin #1 

Elevation 
(feet) 
72.00 
72.15 
72.30 
72.45 
72.60 
72.75 
72.90 
73.05 
73.20 
73.35 
73.50 
73.65 
73.80 
73.95 
74.10 
74.25 
74.40 
74.55 
74.70 
74.85 
75.00 
75.15 
75.30 
75.45 
75.60 
75.75 
75.90 
76.05 
76.20 
76.35 
76.50 
76.65 
76.80 
76.95 
77.10 
77.25 
77.40 
77.55 
77.70 
77.85 
78.00 
78.15 
78.30 
78.45 
78.60 
78.75 
78.90 
79.05 
79.20 
79.35 
79.50 
79.65 

Surface 
(sq-ft) 

978 
1,067 
1,157 
1,246 
1,336 
1,425 
1,514 
1,604 
1;693 
1,783 
1,872 
1,961 
2,051 
2,140 
2,253 
2,378 
2,503 
2,628 
2,753 
2,878 
3,003 
3,128 
3,253 
3,378 
3,503 
3,628 
3,753 
3,890 
4,050 
4,211 
4,371 
4,532 
4,692 
4,853 
5,014 
5,174 
5,335 
5,495 
5,656 
5,816 
5,977 
6,178 
6,380 
6,581 
6,782 
6,984 
7,185 
7,386 
7,587 
7,789 
7,990 
8,191 

Storage 
(cubic-feet) 

0 
236 
472 
708 
944 

1,181 
1,417 
1,653 
1,889 
2,125 
2,361 
2,597 
2,833 
3,069 
3,448 
3,899 
4,349 
4,800 
5,250 
5,701 
6,151 
6,601 
7,052 
7,502 
7,953 
8,403 
8,854 
9,399 

10,135 
10,871 
11,607 
12,343 
13,079 
13,815 
14,551 
15,287 
16,023 
16,759 
17,495 
18,231 
18,967 
20,065 
21,163 
22,261 
23,358 
24,456 
25,554 
26,652 
27,750 
28,848 
29,946 
31,043 

Elevation 
(feet) 
79.80 
79.95 
80.10 
80.25 
80.40 
80.55 
80.70 
80.85 
81.00 
81.15 
81.30 
81.45 
81.60 
81.75 
81.90 
82.05 
82.20 
82.35 
82.50 
82.65 
82.80 
82.95 

Surface 
(sq-ft) 

8,393 
8,594 
8,815 
9,045 
9,275 
9,506 
9,736 
9,966 

10,197 
10,427 
10,657 
10,887 
11,118 
11,348 
11,578 
11,909 
12,441 
12,973 
13,505 
14,036 
14,568 

15,100 

Storage 
(cubic-feet) 

32,141 
33,239 
34,625 
36,154 
37,684 
39,213 
40,743 
42,272 
43,802 
45,331 
46,860 
48,390 
49,919 
51,449 
52,978 
54,673 
56,699 
58,725 
60,750 
62,776 
64,802 

66,827 
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-Ind+ Trans method - Pond routing by Stor-Ind method 

Subcatchment 1/3 ac lots SB: Post development to SB 1 Runoff Area=ll.050 ac Runoff Depth=4.23" 

Pond SB - 1: Sediment Basin #1 

Tc=20.0 min CN=81 Runoff=Sl.61 cfs 3.896 af 

Peak Elev=81.57' Storage=49,656 cf Inflow=Sl.61 cfs 3.896 af 
Outflow=48.07 cfs 3.183 af 

Total Runoff Area = 11.050 ac Runoff Volume = 3.896 af Average Runoff Depth = 4.23" 
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Subcatchment 1/3 ac lots SB: Post development to SB 1 

Runoff = 51.61 cfs@ 12.12 hrs, Volume= 3.896 af, Depth= 4.23" 

Runoff by SCS TR-20 method, UH=SCS, Time Span:= 0.00-24.00 hrs, cit= 0.05 hrs 
Type II 24-hr 25 year Rainfall:=6.40" 

Area (ac) CN Description 

11.050 81 1/3 acre lots, 30% imp, HSG C 

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

20.0 

55 

50-: 

45-

40 

35 

~ 
~ 30 
:: 
0 

u: 25 

20 

15 

10 

Direct Entry, 

Subcatchment 1/3 ac lots SB: Post development to SB 1 
Hydrograph 

1ype II 24-hr 25 year 
· R.afnfall=6.4011 

· 

' 

-Riitl6ffArea::11 :050 ac 
' ' . 

· RUhoffVo1ume=3.896 ·at 
Runoff Depth=4.23" 
1c:;20.0 min 
CN=a:1 . -· 

0~~~~~~~~~~~~1 
0 1 2 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Time (hours) 

/ D Runoff I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
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I Hydrograph for Subcatchment 1/3 ac lots SB: Post development to SB 1 

I 
Time Precip. Excess Runoff Time Precip. Excess Runoff 

(hours) (inches) (inches) (cfs) (hours) (inches) (inches) (cfs) 
0.00 0.00 0.00 0.00 13.00 4.94 2.93 5.01 
0.25 0.02 0.00 0.00 13.25 5.03 3.01 4.08 

I 0.50 0.03 0.00 0.00 13.50 5.11 3.09 3.53 
0.7~ 0.05 0.00 0.00 13.75 5.18 3.15 3.09 
1.00 0.07 0.00 0.00 14.00 5.25 3.21 2.74 

I 
1.25 0.08 0.00 0.00 14.25 5.31 3.26 2.45 
1.50 0.10 0.00 0.00 14.50 5.36 3.31 2.28 
1.75 0.12 0.00 0.00 14.75 5.41 3.35 2.16 
2.00 0.14 0.00 0.00 15.00 5.46 3.40 2.06 

I 2.25 0.16 0.00 0.00 15.25 5.51 3.44 1.95 
2.50 0.18 0.00 0.00 15.50 5.55 3.48 1.84 
2.75 0.20 0.00 0.00 15.75 5.59 3.52 1.73 
3.00 0.22 0.00 0.00 16.00 5.63 3.55 1.62 

I 3.25 0.24 0.00 0.00 16.25 5.67 3.58 1.51 
3.50 0.26 0.00 0.00 16.50 5.70 3.61 1.45 
3.75 0.28 0.00 0.00 16.75 5.74 3.65 1.41 

I 
4.00 0.31 0.00 0.00 17.00 5.77 3.68 1.37 
4.25 0.33 0.00 0.00 17.25 5.80 3.71 1.33 
4.50 0.35 0.00 0.00 17.50 5.83 3.73 1.29 
4.75 0.38 0.00 0.00 17.75 5.87 3.76 1.25 

I 5.00 0.40 0.00 0.00 18.00 5.89 3.79 1.22 
5.25 0.43 0.00 0.00 18.25 5.92 3.81 1.18 
5.50 0.46 0.00 0.00 18.50 5.95 3.84 1.14 

I 
5.75 0.48 0.00 0.00 18.75 5.98 3.86 1.10 
6.00 0.51 0.00 0.01 19.00 6.00 3.89 1.06 
6.25 0.54 0.00 0.04 19.25 6.03 3.91 1.02 
6.50 0.57 0.00 0.07 19.50 6.05 3.93 0.98 

I 6.75 0.60 0.01 0.10 19.75 6.07 3.95 0.94 
7.00 0.63 0.01 0.14 20.00 6.09 3.97 0.90 
7.25 0.67 0.02 0.17 20.25 6.11 3.99 0.86 
7.50 0.70 0.02 0.21 20.50 6.13 4.01 0.84 

I 7.75 0.73 0.03 0.25 20.75 6.15 4.02 0.83 
8.00 0.77 0.03 0.29 21.00 6.17 4.04 0.83 
8.25 0.81 0.04 0.33 21.25 6.19 4.06 0.82 

I 
8.50 0.85 0.05 0.39 21.50 6.21 4.08 0.81 
8.75 0.89 0.06 0.48 21.75 6.23 4.10 0.80 
9.00 0.94 0.08 0.57 22.00 6.25 4.11 0.79 
9.25 0.99 0.10 0.67 22.25 6.27 4.13 0.79 

I 9.50 1.04 0.11 0.74 22.50 6.29 4.15 0.78 
9.75 1.10 0.13 0.81 22.75 6.31 4.17 0.77 

10.00 1.16 0.16 0.94 23.00 6.33 4.18 0.76 
10.25 1.23 0.19 1.11 23.25 6.35 4.20 0.75 

I 10.50 1.31 0.22 1.35 23.50 6.36 4.22 0.75 
10.75 1.40 0.26 1.64 23.75 6.38 4.23 0.74 
11.00 1.50 0.32 2.05 24.00 6.40 4.25 0.73 

I 
11.25 1.64 0.39 2.61 
11.50 1.81 0.49 3.57 
11.75 2.48 0.93 7.63 
12.00 4.24 2.33 36.47 

I 12.25 4.52 2.56 37.76 
12.50 4.70 2.73 13.74 
12.75 4.83 2.84 7.19 

I 
I 
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Pond SB - 1: Sediment Basin #1 

Inflow Area = 11.050 ac, Inflow Depth = 4.23" for 25 year event 
Inflow = 51.61 cfs@ 12.12 hrs, Volume= 3.896 af 
Outflow = 48.07 cfs@ 12.18 hrs, Volume= 3.183 af, Atten= 7%, Lag= 3.7 min 
Primary = 48.07 cfs@ 12.18 hrs, Volume= 3.183 af 

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs 
Peak Elev= 81.57' @ 12.18 hrs Surf.Area= 11,078 sf Storage= 49,656 cf 
Plug-Flow detention time= 147.3 min calculated for 3.176 af (82% of inflow) 
Center-of-Mass det. time= 72.7 min ( 888.8 - 816.1 ) 

# Invert Avail.Storage Storage Description 
1 72.00' 67,503 cf Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
(feet) (sg-ft) (cubic-feet) (cubic-feet) 
72.00 978 0 0 
74.00 2,170 3,148 3,148 
76.00 3,836 6,006 9,154 
78.00 5,977 9,813 18,967 
80.00 8,661 14,638 33,605 
82.00 11,732 20,393 53,998 
83.00 15,277 13,505 67,503 

# Routing Invert Outlet Devices 
1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, 

Outlet Invert= 67 .00' S= 0.0100 '/' n= 0.013 Cc= 0.900 
2 Device 1 78.09' 6.0" Vert. 6" Dewatering Device C= 0.600 
3 Device 1 80.64' 60.0" Horiz. Orifice/Grate Limited to weir flow 

t_imary Outflow Max=47.42 cfs@ 12.18 hrs HW=81.57' (Free Discharge) 
i=culvert (Passes 47.42 cfs of 83.48 cfs potential flow) 
c2=6" Dewatering Device (Orifice Controls 1.70 cfs@ 8.6 fps) 

3=0rifice/Grate (Weir Controls 45.73 cfs@ 3.1 fps) 

C= 0.600 

Ke= 0.500 

I 
I 
I 
I 
I 
I 
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I 
I 
I 
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I 
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I 
I 
I 
I 
I 
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Pond SB - 1: Sediment Basin #1 

551_ 
50 

o: 
c ' 

40-

~ 35_ 
~ 
~ 30-
;: : 
0 

u:: 25 

Hydrograph 

Inflow Area=11.0501 ,~x~\ 
Pe"ak Elev=81.57' ,~ 1 

iV1, 
Storage=49,656 cf ' · 

0-"""~~~~.~. ~~~~~~~.~~ ......... -----------.-, _ __,, 
0 2 3 4 5 6 10 12 13 15 16 17 18 19 20 21 22 23 24 

Time (hours) 

D Inflow 
D Primary 
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I Hydrograph for Pond SB - 1: Sediment Basin #1 

Time Inflow Storage Elevation Primary Time Inflow Storage Elevation Primary I (hours) (cfs) (cubic-feet) {feet) (cfs) {hours) {cfs) (cubic-feet) (feet) (cfs) 
0.00 0.00 0 72.00 0.00 13.00 5.01 41,993 80.82 5.58 
0.25 0.00 0 72.00 0.00 13.25 4.08 41,623 80.79 4.43 

I 0.50 0.00 0 72.00 0.00 13.50 3.53 41,356 80.76 3.78 
0.75 0.00 0 72.00 0.00 13.75 3.09 ~,158 80.74 3.29 
1.00 0.00 0 72.00 0.00 14.00 2.74 '+0,999 80.73 2.90 
1.25 0.00 0 72.00 0.00 14.25 2.45 40,868 80.71 2.58 I 1.50 0.00 0 72.00 0.00 14.50 2.28 40,777 80.70 2.36 
1.75 0.00 0 72.00 0.00 14.75 2.16 40,720 80.70 2.22 
2.00 0.00 0 72.00 0.00 15.00 2.06 40,674 80.69 2.11 

I 2.25 0.00 0 72.00 0.00 15.25 1.95 40,628 80.69 2.01 
2.50 0.00 0 72.00 0.00 15.50 1.84 40,557 80.68 1.93 
2.75 0.00 0 72.00 0.00 15.75 1.73 40,471 80.67 1.83 
3.00 0.00 0 72.00 0.00 16.00 1.62 40,379 80.66 1.72 

I 3.25 0.00 0 72.00 0.00 16.25 1.51 40,286 80.66 1.61 
3.50 0.00 0 72.00 0.00 16.50 1.45 40,209 80.65 1.52 
3.75 0.00 0 72.00 0.00 16.75 1.41 40,156 80.64 1.46 
4.00 0.00 0 72.00 0.00 17.00 1.37 40,111 80.64 1.43 I 4.25 0.00 0 72.00 0.00 17.25 1.33 40,040 80.63 1.43 
4.50 0.00 0 72.00 0.00 17.50 1.29 39,936 80.62 1.43 
4.75 0.00 0 72.00 0.00 17.75 1.25 39,800 80.61 1.42 

I 5.00 0.00 0 72.00 0.00 18.00 1.22 39,633 80.59 1.42 
5.25 0.00 0 72.00 0.00 18.25 1.18 39,435 80.57 1.41 
5.50 0.00 0 72.00 0.00 18.50 1.14 39,208 80.55 1.41 
5.75 0.00 0 72.00 0.00 18.75 1.10 38,951 80.52 1.40 I 6.00 0.01 4 72.00 0.00 19.00 1.06 38,667 80.50 1.39 
6.25 0.04 27 72.02 0.00 19.25 1.02 38,355 80.47 1.38 
6.50 0.07 76 72.05 0.00 19.50 0.98 38,016 80.43 1.37 
6.75 0.10 153 72.10 0.00 19.75 0.94 37,651 80.40 1.36 I 7.00 0.14 261 72.17 0.00 20.00 0.90 37,262 80.36 1.34 
7.25 0.17 400 72.25 0.00 20.25 0.86 36,848 80.32 1.33 
7.50 0.21 572 72.36 0.00 20.50 0.84 36,423 80.28 1.32 

I 7.75 0.25 777 72.49 0.00 20.75 0.83 35,999 80.23 1.30 
8.00 0.29 1,016 72.65 0.00 21.00 0.83 35,581 80.19 1.29 
8.25 0.33 1,292 72.82 0.00 21.25 0.82 35,168 80.15 1.27 
8.50 0.39 1,616 73.03 0.00 21.50 0.81 34,761 80.11 1.26 I 8.75 0.48 2,007 73.28 0.00 21.75 0.80 34,360 80.07 1.24 
9.00 0.57 2,478 73.57 0.00 22.00 0.79 33,964 80.04 1.23 
9.25 0.67 3,037 73.93 0.00 22.25 0.79 33,573 80.00 1.22 
9.50 0.74 3,674 74.17 0.00 22.50 0.78 33,192 79.94 1.20 I 9.75 0.81 4,367 74.41 0.00 22.75 0.77 32,820 79.89 1.18 

10.00 0.94 5,149 74.67 0.00 23.00 0.76 32,458 79.84 1.16 
10.25 1.11 6,069 74.97 0.00 23.25 0.75 32,106 79.80 1.14 

I 10.50 1.35 7,175 75.34 0.00 23.50 0.75 31,764 79.75 1.12 
10.75 1.64 8,516 75.79 0.00 23.75 0.74 31,432 79.70 1.10 
11.00 2.05 10,171 76.21 0.00 24.00 0.73 31,108 79.66 1.09 
11.25 2.61 12,249 76.63 0.00 I 11.50 3.57 14,998 77.19 0.00 
11.75 7.63 19,299 78.05 0.00 
12.00 36.47 35,714 80.21 1.29 
12.25 37.76 48,938 81.50 42.98 I 12.50 13.74 44,642 81.08 16.77 
12.75 7.19 42,817 80.90 8.49 

I 
I 
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I Stage-Area-Storage for Pond SB - 1: Sediment Basin #1 

I Elevation Surface Storage Elevation Surface Storage 
{feet) {sg-ft) {cubic-feet) {feet) {sg-ft) {cubic-feet) 
72.00 978 0 79.80 8,393 32,141 

I 
72.15 1,067 236 79.95 8,594 33,239 
72.30 1,157 472 80.10 8,815 34,625 
72.45 1,246 708 80.25 9,045 36,154 
72.60 1,336 944 80.40 9,275 37,684 

I 72.75 1,425 1,181 80.55 9,506 39,213 
72.90 1,514 1,417 80.70 9,736 40,743 
73.05 1,604 1,653 80.85 9,966 42,272 

I 
73.20 1,693 1,889 81.00 10,197 43,802 
73.35 1,783 2,125 81.15 10,427 45,331 
73.50 1,872 2,361 81.30 10,657 46,860 
73.65 1,961 2,597 81.45 10,887 48,390 

I 73.80 2,051 2,833 81.60 11,118 49,919 
73.95 2,140 3,069 81.75 11,348 51,449 
74.10 2,253 3,448 81.90 11,578 52,978 
74.25 2,378 3,899 82.05 11,909 54,673 

I 74.40 2,503 4,349 82.20 12,441 56,699 
74.55 2,628 4,800 82.35 12,973 58,725 
74.70 2,753 5,250 82.50 13,505 60,750 

I 
74.85 2,878 5,701 82.65 14,036 62,776 
75.00 3,003 6,151 82.80 14,568 64,802 
75.15 3,128 6,6Ql 82.95 15,100 66,827 
75.30 3,253 7,052 

I 75.45 3,378 7,502 
75.60 3,503 7,953 
75.75 3,628 8,403 
75.90 3,753 8,854 

I 76.05 3,890 9,399 
76.20 4,050 10,135 
76.35 4,211 10,871 

I 
76.50 4,371 11,607 
76.65 4,532 12,343 
76.80 4,692 13,079 
76.95 4,853 13,815 

I 77.10 5,014 14,551 
77.25 5,174 15,287 
77.40 5,335 16,023 

I 
77.55 5,495 16,759 
77.70 5,656 17,495 
77.85 5,816 18,231 
78.00 5,977 18,967 

I 78.15 6,178 20,065 
78.30 6,380 21,163 
78.45 6,581 22,261 
78.60 6,782 23,358 

I 78.75 6,984 24,456 l 
I 78.90 7,185 25,554 I 
' ' 79.05 7,386 26,652 

I 
79.20 7,587 27,750 

L 79.35 7,789 28,848 
79.50 7,990 29,946 
79.65 8,191 31,043 

I f " , 

I L 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

,(with or without an emergency spillway) 

Project S-roNE Ho®r 

Basin# :#-&?. ---------
Total area draining to basin: b c I acres. 

Basin Yolume Desit:n 

Wet Storage: 

1. 

2. 

3. 

4. 

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

67 cu. yds. x (,p .1 acres = 4l 4 .B ·cu. yds. 

Available basin volume = 4.l7. Z.. cu. yds. at elevation t 8. O 5. (From 
storage - elevation curve) 

Excavate ___ cu. yds. to obtain required volume*. 

* Elevation corresponding to required volume = invert of the dewatering 
orifice. 

Available volume before cleanout required. 

33 cu. yds. x C.s> • \ acres = '2.0l. ?> cu. yds. 

5. Elevation corresponding to cleanout level = 75.80 

(From Storage - Elevation Curve) 

6. Distance from invert of the dewatering orifice to cleanout level = / , ' ft. 
(Min. = 1.0 ft.) 

Dry Storage: 

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

67 cu. yds. x fu, I acres = 41 Ll.S cu. yds. 

III - 112 
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8. Total available basin volume at crest of riser* = 81j.&.7 cu. yds. at 
elevation B 0, S5. (From Storage - Elevation Curve) 

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

9. Diameter of dewatering orifice = ~ in. ------
10. Diameter of flexible tubing = 8 . in. (diameter of dewatering orifice -----plus 2 inches). 

Preliminary pesi~ Elevations 

11. Crest of Riser = &0.55 

Top of Dam = 89. 55 -----
8/,09 Design High Water = -----

Upstream Toe of Dam= '(p8,oo 

Basin Shape 

Runoff 

12. Length of Flow 
Effective Width 

.L_ = 
We 

If > 2, baffles are not required 

7~ -
35. 

2.) ------
If < 2, baffles are required ---......----

13. 02 = 8.10· cfs (From Chapter 5) 

(From Chapter 5) 14. 025 = tz_g, $/ cfs 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity O = 0 2 = 8. /o. cfs. 
(riser and barrel) P 

~ithout emergency spillway, required spillway capacity OP = Q25 = V/-5/ cfs. 
(nser and barrel) 
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16. With emergency spillway: 

Assumed available head (h) = ____ ft. (Using Q:z) 

b = Crest of Emergency Spillway Elevation - Crest of Riser Elevation 

17. 

Without emergency spillway: 

Assumed available head (h) = __ 0._5_2_.· _ ft. (Using 025) 

h = Design High Water Elevation - Crest of Riser Elevation 

Riser diameter (Dr) = 4B . in. Actual bead (h) = o.~2 .ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = 110 · ft. 

Head (H) on barrel through embankment = I 7. '?. ft. 

(From Plate 3.14-7). 

19. Barrel diameter = 24· m. 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 
···~· 

20. Trash rack and anti-vortex device 

Diameter = 1 '2. inches. 

Height = '2. I inches. 

(From Table 3.14-D). 

Emer&ency Spillway Desi~ 

21. Required spillway capacity Oe = 025 - OP = cfs. ___ __,..._ 

22. Bottom width (b) = ft.; the slope of the exit channel (s) = 
___ ft./foot; and the minimum length of the exit channel (x) = 
~--ft. 
(From Table 3.14-C). 

III - 114. 
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Anti-Seep Collar Design 
/ 

23. Depth of water at principal spillway crest (Y) = I~. '3 . ft. 

Slope of upstream face of embankment (Z) = :3 · : 1. 

Slope of principal spillway barrel (Sb) = /,00 % 

Length of barrel in saturated zone (L5) = ~. ft. 

24. Number of collars required = ~. dimensions = 5:0' 

(from Plate 3.14-12). 

Final Desi211 Elevations 

25. Top of Dam= 

· Design High Water =· 81.07 ( 25 ya.) 

Emergency Spillway Crest = 

Principal Spillway Crest = Bo.SS 

Dewatering Orifice Invert = 18. O'S. 

Cleanout Elevation = -; t:; ·Bo 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = 

III - 115 
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Subject _____ _ 

Ll\l~ lJlVlAKl\ Project# _____ _ 

Client ______ _ 

Computed Checked DESIGN Gl{OUP Date ___ Sheet# __ 
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SEDBASIN 2 
Prepared by LANDMARK DESIGN GROUP 

Type 1124-hr 2 yr Rainfal/=3.50" 
Page2 

10/26/2004 HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=5.00-25.00 hrs, dt=0.05 hrs, 401 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment Post Dev: 1/3 Acre Lots 

Pond SB-2: Sediment Basin 2 

Runoff Area=6.100 ac Runoff Depth=1.18" 
Tc=18.0 min CN=73 Runoff=8.10 cfs 0.600 af 

Peak Elev=78.74' Storage=13,865 cf lnflow=8.10 cfs 0.600 af 
Outflow=0.63 cfs 0.327 af 

Total Runoff Area= 6.100 ac Runoff Volume= 0.600 af Average Runoff Depth= 1.18" 
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Type II 24-hr 2 yr Rainfal/=3.50" 
Page 3 

10/26/2004 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 8.10 cfs@ 12.12 hrs, Volume= 0.600 af, Depth= 1.18" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 yr Rainfall=3.50" 

Area (ac) CN 
1.900 55 
4.200 81 
6.100 73 

Tc Length 
(min) (feet) 
18.0 

9 

8-

7 

6-

~ 
~ 

5-

;:: 
0 

4 u: 

3 

2 

Description 
Woods, Good, HSG B 
1/3 acre lots, 30% imp, HSG C 
Weighted Average 

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

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

''I' 

14 15 16 
Time (hours} 

Type 1124-hr: 2 yr 
Rainfall=3.50" 

Runoff Area=6.10.0-ac 
Rllnoff Ve>IL.Jme:::().f:>Q() ~f _ 

Runoff D~pth=t 18" 
-- Tc~1s.01m1n 

. . 

CN=~3 

'' '' I 

18 19 20 21 22 23 24 25 

ID Runoff J 

I 
I 
I 
I 
I 
I 
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I 
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I 
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I 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 10/26/2004 

Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots 

I Time Precip. Excess Runoff Time Precip. Excess Runoff 
{hours) {inches) {inches) {cfs) {hours) {inches) {inches) {cfs) 

5.00 0.22 0.00 0.00 18.00 3.22 1.00 0.26 

I 5.25 0.23 0.00 0.00 18.25 3.24 1.01 0.25 
5.50 0.25 0.00 0.00 18.50 3.25 1.02 0.24 
5.75 0.26 0.00 0.00 18.75 3.27 1.03 0.23 
6.00 0.28 0.00 0.00 19.00 3.28 1.04 0.23 

I 6.25 0.30 0.00 0.00 19.25 3.30 1.04 0.22 
6.50 0.31 0.00 0.00 19.50 3.31 1.05 0.21 
6.75 0.33 0.00 0.00 19.75 3.32 1.06 0.20 

I 
7.00 0.35 0.00 0.00 20.00 3.33 1.07 0.19 
7.25 0.36 0.00 0.00 20.25 3.34 1.08 0.19 
7.50 0.38 0.00 0.00 20.50 3.35 1.08 0.18 
7.75 0.40 0.00 0.00 20.75 3.37 1.09 0.18 

I 8.00 0.42 0.00 0.00 21.00 3.38 1.10 0.18 
8.25 0.44 0.00 0.00 21.25 3.39 1.10 0.18 
8.50 0.46 0.00 0.00 21.50 3.40 1.11 0.18 

I 
8.75 0.49 0.00 0.00 21.75 3.41 1.12 0.17 
9.00 0.51 0.00 0.00 22.00 3.42 1.13 0.17 
9.25 0.54 0.00 0.00 22.25 3.43 1.13 0.17 
9.50 0.57 0.00 0.00 22.50 3.44 1.14 0.17 

I 9.75 0.60 0.00 0.00 22.75 3.45 1.15 0.17 
10.00 0.63 0.00 0.00 23.00 3.46 1.15 0.17 
10.25 0.67 0.00 0.00 23.25 3.47 1.16 0.17 
10.50 0.71 0.00 0.00 23.50 3.48 1.17 0.16 

I 10.75 0.76 0.00 0.00 23.75 3.49 1.17 0.16 
11.00 0.82 0.00 0.02 24.00 3.50 1.18 0.16 
11.25 0.90 0.01 0.07 24.25 3.50 1.18 0.08 

I 
11.50 0.99 0.02 0.16 24.50 3.50 1.18 0.01 
11.75 1.35 0.09 0.61 24.75 3.50 1.18 0.00 
12.00 2.32 0.47 5.33 25.00 3.50 1.18 0.00 
12.25 2.47 0.55 5.45 

I 12.50 2.57 0.61 2.13 
12.75 2.64 0.65 1.23 
13.00 2.70 0.68 0.93 
13.25 2.75 0.71 0.78 

I 13.50 2.80 0.74 0.69 
13.75 2.84 0.76 0.61 
14.00 2.87 0.78 0.54 

I 
14.25 2.90 0.80 0.49 
14.50 2.93 0.82 0.46 
14.75 2.96 0.83 0.44 
15.00 2.99 0.85 0.42 

I 15.25 3.01 0.87 0.40 
15.50 3.04 0.88 0.38 
15.75 3.06 0.89 0.36 

I 
16.00 3.08 0.91 0.33 
16.25 3.10 0.92 0.31 
16.50 3.12 0.93 0.30 
16.75 3.14 0.94 0.30 

I 17.00 3.16 0.95 0.29 
17.25 3.17 0.97 0.28 
17.50 3.19 0.98 0.27 
17.75 3.21 0.99 0.27 

I 
I 
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Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond SB-2: Sediment Basin 2 

6.100 ac, Inflow Depth= 1.18" 
8.10 cfs@ 12.12 hrs, Volume= 
0.63 cfs @ 13.68 hrs, Volume= 
0.63 cfs @ 13.68 hrs, Volume= 

for 2 yr event 
0.600 at 
0.327 at, Atten= 92%, 
0.327 at 

Routing by Stor-lnd method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Peak Elev= 78.74'@ 13.68 hrs Surf.Area= 3,988 sf Storage= 13,865 cf 
Plug-Flow detention time= 292.4 min calculated for 0.327 at (55% of inflow) 
Center-of-Mass det. time= 158.8 min ( 1,026.3 - 867 .5 ) 

# Invert Avail.Storage Storage Description 
1 68.00' 33,029 cf Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
(feet) (sg-ft) (cubic-feet) (cubic-feet) 
68.00 0 0 0 
70-.00 95 95 95 
71.00 305 200 295 
72.00 667 486 781 
73.00 944 806 1,587 
74.00 1,267 1,106 2,692 
75.00 1,590 1,429 4,121 
76.00 1,954 1,772 5,893 
77.00 2,570 2,262 8,155 
78.00 3,275 2,923 11,077 
79.00 4,236 3,756 14,833 
80.00 5,320 4,778 19,611 
81.00 6,700 6,010 25,621 
82.00 8,117 7,409 33,029 

# Routing Invert Outlet Devices 

Lag= 93.9 min 

1 Primary 66.50' 24.0" x 90.0' long Culvert CMP, square edge headwall, Ke= 0.500 
Outlet Invert= 65.60' S= 0.0100 '/' n= 0.013 Cc= 0.900 

2 Device 1 78.05' 6.0" Vert. Orifice/Grate C= 0.600 
3 Device 1 80.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary Outflow Max=0.63 cfs@ 13.68 hrs HW=78.74' (Free Discharge) 
L1=Culvert (Passes 0.63 cfs of 50.72 cfs potential flow) 

t2=0rifice/Grate (Orifice Controls 0.63 cfs@ 3.2 fps) 
3=0rifice/Grate ( Controls 0.00 cfs) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Pond SB-2: Sediment Basin 2 
Hydrograph 

9 

8 
Inflow Area=6.1 oo ac 

' ' ' . 
- -- - .. 

Peak Elev=78.74' 
7 

6 
Storage=t3,865 cf 

'ii) 
5 ~ 

;: 
0 

4 ii:: 

3 

2 

o~~~~~~~~~~~~~l~,..n...,..,...,.;~-,l;:::z;~~~~lt'~I~;,~,~~~~ 

82 

80 

:;:;- 77 -
Cl> -

~ 76~ 

~ 75:_ 

~ 74 · '" : 
jjj 73~ 

5 6 7 8 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
Time {hours) 

0 

Pond SB-2: Sediment Basin 2 
Stage-Area-Storage 

Surface/Horizontal/Wetted Area (sq-ft) 
500 1,000 1,~00 2,000 2,500 3,ooo 3,500 4,ooo 4,500 5,qoo 5,500 6,ooo 6,500 7,qoo 7,500 8,qoo 

-w""---- Custom Stage Data 
68-l','--,--.,..-,-.....,.--,,....,....,--.--,.-_,.-.,.., --.--.--..........--r-.....-.....-.,...-....--.,..;., _,.......,...._,..........,........,..-..,........,.......,.....-....,....,,-_,.-_,.--,r 

0 5,000 10,000 15,000 20,000 25,000 30,000 
Storage (cubic-feet) 

IJ Inflow 
D Primary 

D Surface 
D Storage 
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Hydrograph for Pond SB-2: Sediment Basin 2 

Time Inflow Storage Elevation Primary I 
{hours} {cfs} {cubic-feet} {feet} {cfs} 

5.00 0.00 0 68.00 0.00 

I 5.50 0.00 0 68.00 0.00 
6.00 0.00 0 68.00 0.00 
6.50 0.00 0 68.00 0.00 
7.00 0.00 0 68.00 0.00 I 7.50 0.00 0 68.00 0.00 
8.00 0.00 0 68.00 0.00 
8.50 0.00 0 68.00 0.00 
9.00 0.00 0 68.00 0.00 I 9.50 0.00 0 68.00 0.00 

10.00 0.00 0 68.00 0.00 
10.50 0.00 0 68.00 0.00 

I 11.00 0.02 6 68.12 0.00 
11.50 0.16 138 70.22 0.00 
12.00 5.33 2,442 73.77 0.00 
12.50 2.13 11,794 78.19 0.07 I 13.00 0.93 13,499 78.64 0.55 
13.50 0.69 13,845 78.74 0.62 
14.00 0.54 13,818 78.73 0.62 

I 14.50 0.46 13,626 78.68 0.58 
15.00 0.42 13,412 78.62 0.53 
15.50 0.38 13,210 78.57 0.49 
16.00 0.33 13,017 78.52 0.44 

I 16.50 0.30 12,841 78.47 0.39 
17.00 0.29 12,720 78.44 0.34 
17.50 0.27 12,635 78.41 0.31 
18.00 0.26 12,569 78.40 0.29 I 18.50 0.24 12,512 78.38 0.27 
19.00 0.23 12,461 78.37 0.25 
19.50 0.21 12,411 78.36 0.24 

I 20.00 0.19 12,360 78.34 0.22 
20.50 0.18 12,310 78.33 0.21 
21.00 0.18 12,274 78.32 0.20 
21.50 0.18 12,249 78.31 0.19 

I 22.00 0.17 12,231 78.31 0.18 
22.50 0.17 12,216 78.30 0.18 
23.00 0.17 12,203 78.30 0.17 
23.50 0.16 12,192 78.30 0.17 I 24.00 0.16 12, 181 78.29 0.17 
24.50 0.01 12,058 78.26 0.13 
25.00 0.00 11,880 78.21 0.08 

I 
I 
I 
I 
I 
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Stage-Area-Storage for Pond SB-2: Sediment Basin 2 

I Elevation Surface Storage Elevation Surf ace Storage 
{feet) {sg-ft) {cubic-feet) {feet) (sg-ft) (cubic-feet) 
68.00 0 0 75.80 1,881 5,538 

I 68.15 7 7 75.95 1,936 5,804 
68.30 14 14 76.10 2,016 6,119 
68.45 21 21 76.25 2,108 6,458 

I 
68.60 28 28 76.40 2,200 6,797 
68.75 36 36 76.55 2,293 7,137 
68.90 43 43 76.70 2,385 7,476 
69.05 50 50 76.85 2,478 7,815 

I 69.20 57 57 77.00 2,570 8,155 
69.35 64 64 77.15 2,676 8,593 
69.50 71 71 77.30 2,781 9,031 
69.65 78 78 77.45 2,887 9,470 

I 69.80 85 85 77.60 2,993 9,908 
69.95 93 93 77.75 3,099 10,346 
70.10 116 115 77.90 3,205 10,785 

I 
70.25 148 145 78.05 3,323 11,265 
70.40 179 175 78.20 3,467 11,828 
70.55 210 205 78.35 3,611 12,391 
70.70 242 235 78.50 3,756 12,955 

I 70.85 273 265 78.65 3,900 13,518 
71.00 305 295 78.80 4,044 14,081 
71.15 359 368 78.95 4,188 14,645 
71.30 414 441 79.10 4,344 15,310 

I 71.45 468 514 79.25 4,507 16,027 
71.60 522 587 79.40 4,670 16,744 
71.75 577 660 79.55 4,832 17,460 

I 
71.90 631 732 79.70 4,995 18,177 
72.05 681 821 79.85 5,157 18,894 
72.20 722 942 80.00 5,320 19,611 
72.35 764 1,063 80.15 5,527 20,512 

I 72.50 806 1,184 80.30 5,734 21,413 
72.65 847 1,305 80.45 5,941 22,315 
72.80 889 1,425 80.60 6,148 23,216 

I 
72.95 930 1,546 80.75 6,355 24,118 
73.10 976 1,697 80.90 6,562 25,020 
73.25 1,025 1,863 81.05 6,771 25,991 
73.40 1,073 2,029 81.20 6,983 27,102 

I 73.55 1,122 2,195 81.35 7,196 28,213 
73.70 1,170 2,360 81.50 7,409 29,325 
73.85 1,219 2,526 81.65 7,621 30,436 
74.00 1,267 2,692 81.80 7,834 31,547 

I 74.15 1,315 2,906 81.95 8,046 32,659 
74.30 1,364 3,121 
74.45 1,412 3,335 

I 
74.60 1,461 3,549 
74.75 1,509 3,763 
74.90 1,558 3,978 
75.05 1,608 4,209 

I 75.20 1,663 4,475 
75.35 1,717 4,741 
75.50 1,772 5,007 

I 
75.65 1,827 5,272 

I 
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Time span=S.00-25.00 hrs, dt=0.05 hrs, 401 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Ster-Ind method 

Subcatchment Post Dev: 1/3 Acre Lots 

Pond SB-2: Sediment Basin 2 

Runoff Area=6.100 ac Runoff Depth=3.42" 
Tc=18.0 min CN=73 Runoff=24.51 cts 1.740 at 

Peak Elev=81.07' Storage=26,122 cf lntlow=24.51 cts 1.740 at 
Outflow=18.99 cts 1.461 af 

Total Runoff Area= 6.100 ac Runoff Volume= 1.740 af Average Runoff Depth= 3.42" 
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Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 24.51 cfs @ 12.11 hrs, Volume= 1.740 af, Depth= 3.42" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Type II 24-hr 25 yr Rainfall=6.40" 

Area (ac) CN Description 
1.900 
4.200 
6.100 

Tc Length 
(min) (feet) 
18.0 

26 

24~ 

22 

20 

18 

16 
.l!! 
~ 14 
:: 
0 
Li: 12 

10: 

8 

5..: 

4~ 

2-= 

0 
5 7 

55 Woods, Good, HSG B 
81 1/3 acre lots, 30% imp, HSG C 
73 Weighted Average 

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

Direct Entry, 

Subcatchment Post Dev: 1 /3 Acre Lots 
Hydrograph 

· I I 'l 'I 

10 11 12 13 14 15 16 
Time (hours) 

' ' 
' ' ' 

Type II 24-hr ?S yr · 
Rainfall~6.40" 

Runoff Area=6.100 ac 
RunoffVolume=1.740 *f 

Runoff Depth=S.42" 
Tc=18.Q:mi:n · 

tf.IJ=i3 

'I', J ' ' 

18 19 20 21 22 23 24 25 
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ID Runot!J 
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots 

I Time Precip. Excess Runoff Time Precip. Excess Runoff 
{hours l {inches l {inches) {cfs) {hours) {inches) {inches) {cfs) 

5.00 0.40 0.00 0.00 18.00 5.89 3.00 0.61 

I 5.25 0.43 0.00 0.00 18.25 5.92 3.02 0.59 
5.50 0.46 0.00 0.00 18.50 5.95 3.05 0.57 
5.75 0.48 0.00 0.00 18.75 5.98 3.07 0.55 
6.00 0.51 0.00 0.00 19.00 6.00 3.09 0.53 

I 6.25 0.54 0.00 0.00 19.25 6.03 3.11 0.51 
6.50 0.57 0.00 0.00 19.50 6.05 3.13 0.49 
6.75 0.60 0.00 0.00 19.75 6.07 3.15 0.47 

I 
7.00 0.63 0.00 0.00 20.00 6.09 3.17 0.45 
7.25 0.67 0.00 0.00 20.25 6.11 3.18 0.43 
7.50 0.70 0.00 0.00 20.50 6.13 3.20 0.42 
7.75 0.73 0.00 0.00 20.75 6.15 3.22 0.42 

I 8.00 0.77 0.00 0.00 21.00 6.17 3.23 0.42 
8.25 0.81 0.00 0.01 21.25 6.19 3.25 0.41 
8.50 0.85 0.00 0.03 21.50 6.21 3.27 0.41 

I 
8.75 0.89 0.01 0.06 21.75 6.23 3.28 0.40 
9.00 0.94 0.01 0.09 22.00 6.25 3.30 0.40 
9.25 0.99 0.02 0.12 22.25 6.27 3.32 0.40 
9.50 1.04 0.02 0.15 22.50 6.29 3.33 0.39 

I 9.75 1.10 0.03 0.18 22.75 6.31 3.35 0.39 
10.00 1.16 0.04 0.23 23.00 6.33 3.36 0.39 
10.25 1.23 0.06 0.30 23.25 6.35 3.38 0.38 
10.50 1.31 0.08 0.39 23.50 6.36 3.39 0.38 

I 10.75 1.40 0.10 0.50 23.75 6.38 3.41 0.37 
11.00 1.50 0.13 0.67 24.00 6.40 3.42 0.37 
11.25 1.64 0.18 0.89 24.25 6.40 3.42 0.19 

I 
11.50 1.81 0.24 1.30 24.50 6.40 3.42 0.02 
11.75 2.48 0.56 3.27 24.75 6.40 3.42 0.00 
12.00 4.24 1.70 17.98 25.00 6.40 3.42 0.00 
12.25 4.52 1.91 15.56 

I 12.50 4.70 2.05 5.70 
12.75 4.83 2.15 3.16 
13.00 4.94 2.23 2.34 
13.25 5.03 2.31 1.95 

I 13.50 5.11 2.37 1.70 
13.75 5.18 2.43 1.49 
14.00 5.25 2.48 1.33 

I 
14.25 5.31 2.52 1.19 
14.50 5.36 2.57 1.12 
14.75 5.41 2.61 1.06 
15.00 5.46 2.65 1.01 

I 15.25 5.51 2.69 0.96 
15.50 5.55 2.72 0.91 
15.75 5.59 2.75 0.85 

I 
16.00 5.63 2.79 0.80 
16.25 5.67 2.82 0.75 
16.50 5.70 2.84 0.72 
16.75 5.74 2.87 0.70 

I 
17.00 5.77 2.90 0.68 
17.25 5.80 2.93 0.66 
17.50 5.83 2.95 0.65 
17.75 5.87 2.98 0.63 

I 
I 
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Inflow Area = 
Inflow = 

Pond SB-2: Sediment Basin 2 

for 25 yr event 
1.740 af 

Page5 
10/26/2004 

Outflow = 
Primary = 

6.100 ac, Inflow Depth = 3.42" 
24.51 cfs @ 12.11 hrs, Volume= 
18.99 cfs@ 12.22 hrs, Volume= 
18.99 cfs@ 12.22 hrs, Volume= 

1.461 af, Atten= 23%, Lag= 7 .1 min 
1.461 af 

Routing by Stor-lnd method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Peak Elev= 81.07'@ 12.22 hrs Surf.Area= 6,796 sf Storage= 26,122 cf 
Plug-Flow detention time= 161.7 min calculated for 1.457 af (84% of inflow) 
Center-of-Mass det. time= 90.1 min ( 926.3 - 836.2 ) 

# Invert Avail.Storage Storage Description 
1 68.00' 33,029 cf Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
{feet} {sg-ft} {cubic-feet} {cubic-feet} 
68.00 0 0 0 
10;00 95 95 95 
71.00 305 200 295 
72.00 667 486 781 
73.00 944 806 1,587 
74.00 1,267 1,106 2,692 
75.00 1,590 1,429 4,121 
76.00 1,954 1,772 5,893 
77.00 2,570 2,262 8,155 
78.00 3,275 2,923 11,077 
79.00 4,236 3,756 14,833 
80.00 5,320 4,778 19,611 
81.00 6,700 6,010 25,621 
82.00 8,117 7,409 33,029 

# Routing Invert Outlet Devices 
1 Primary 66.50' 24.0" x 90.0' long Culvert CMP, square edge headwall, Ke= 0.500 

Outlet Invert= 65.60' S= 0.0100 'f n= 0.013 Cc= 0.900 
2 Device 1 78.05' 6.0" Vert. Orifice/Grate C= 0.600 
3 Device 1 80.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary Outflow Max=17.72 cfs@ 12.22 hrs HW=81.04' (Free Discharge) 
L1=Culvert (Passes 17.72 cfs of 55.65 cfs potential flow) 

t2=0rifice/Grate (Orifice Controls 1.56 cfs@ 8.0 fps) 
3=0rifice/Grate (Weir Controls 16.16 cfs@ 2.4 fps) 

I 
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Pond SB-2: Sediment Basin 2 
Hydrograph 
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Inflow Area=6.100 ac 
I ) • ··: - • • • ,· -

--- -Peak--Elev=81-;07' 
Stora · e=2s t22· cf ' - ;g . - - ' .. - . 
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Time 
(hours) 

5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
9.00 
9.50 

10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
13.00 
13.50 
14.00 
14.50 
15.00 
15.50 
16.00 
16.50 
17.00 
17.50 
18.00 
18.50 
19.00 
19.50 
20.00 
20.50 
21.00 
21.50 
22.00 
22.50 
23.00 
23.50 
24.00 
24.50 
25.00 

Inflow 
(cfs} 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.03 
0.09 
0.15 
0.23 
0.39 
0.67 
1.30 

17.98 
5.70 
2.34 
1.70 
1.33 
1.12 
1.01 
0.91 
0.80 
0.72 
0.68 
0.65 
0.61 
0.57 
0.53 
0.49 
0.45 
0.42 
0.42 
0.41 
0.40 
0.39 
0.39 
0.38 
0.37 
0.02 
0.00 

Hydrograph for Pond SB-2: Sediment Basin 2 

Storage 
(cubic-feet) 

0 
0 
0 
0 
0 
0 
0 

25 
128 
345 
682 

1,230 
2,150 
3,817 

13,433 
24,137 
23,149 
22,807 
22,621 
22,277 
21,728 
21,049 
20,253 
19,369 
18,510 
17,704 
16,951 
16,249 
15,598 
14,995 
14,449 
13,987 
13,636 
13,379 
13,199 
13,072 
12,977 
12,908 
12,860 
12,572 
12,181 

Elevation 
(feet} 
68.00 
68.00 
68.00 
68.00 
68.00 
68.00 
68.00 
68.52 
70.16 
71.10 
71.80 
72.56 
73.51 
74.79 
78.63 
80.75 
80.59 
80.53 
80.50 
80.44 
80.35 
80.24 
80.11 
79.95 
79.77 
79.60 
79.44 
79.30 
79.16 
79.03 
78.90 
78.77 
78.68 
78.61 
78.57 
78.53 
78.51 
78.49 
78.47 
78.40 
78.29 

Primary 
(cfs} 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.54 
6.76 
2.58 
1.83 
1.41 
1.38 
1.35 
1.32 
1.27 
1.21 
1.15 
1.08 
1.01 
0.94 
0.88 
0.81 
0.73 
0.65 
0.58 
0.53 
0.48 
0.45 
0.43 
0.41 
0.39 
0.29 
0.17 
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Stage-Area-Storage for Pond SB-2: Sediment Basin 2 

I Elevation Surface Storage Elevation Surf ace Storage 
{feet} {sg-ft} {cubic-feet} {feet} {sg-ft} {cubic-feet} 

c/o ELEV· 68.00 0 0 75.80 1,881 ?,538. 

I 
68.15 7 7 75.95 1,936 5,804 
68.30 14 14 76.10 2,016 6,119 
68.45 21 21 76.25 2,108 6,458 
68.60 28 28 76.40 2,200 6,797 

I 68.75 36 36 76.55 2,293 7,137 
68.90 43 43 76.70 2,385 7,476 
69.05 50 50 76.85 2,478 7,815 

I 
69.20 57 57 77.00 2,570 8,155 
69.35 64 64 77.15 2,676 8,593 
69.50 71 71 77.30 2,781 9,031 
69.65 78 78 77.45 2,887 9,470 

I 69.80 85 85 77.60 2,993 9,908 
69.95 93 93 77.75 3,099 10,346 
70.10 116 115 77.90 3,205 10,785 
70.25 148 145 78.05 ~-3.·----~- ...... -1 ... 1..265.__ Wf!.,T s~. 

I 70."40 179 175 t8.2o'--~ 3,467 11,828 
70.55 210 205 78.35 3,611 12,391 
70.70 242 235 78.50 3,756 12,955 

I 
70.85 273 265 78.65 3,900 13,518 
71.00 305 295 78.80 4,044 14,081 
71.15 359 368 78.95 4,188 14,645 
71.30 414 441 79.10 4,344 15,310 

I 71.45 468 514 79.25 4,507 16,027 
71.60 522 587 79.40 4,670 16,744 
71.75 577 660 79.55 4,832 17,460 
71.90 631 732 79.70 4,995 18,177 

I 72.05 681 821 79.85 5,157 18,894 
72.20 722 942 80.00 5,320 19,611 
72.35 764 1,063 80.15 5,527 20,512 

I 
72.50 806 1,184 80.30 5,734 21,413 
72.65 847 1,305 80.45 5,941 22,31~ Bo.is:;,-::: L'Z. '?) IS' . 
72.80 889 1,425 80.60 6,148 23,216 
72.95 930 1,546 80.75 6,355 24,118 (-&lf-1:>.7) 

I 73.10 976 1,697 80.90 6,562 25,020 
73.25 1,025 1,863 81.05 6,771 25,991 
73.40 1,073 2,029 81.20 6,983 27,102 

I 
73.55 1,122 2,195 81.35 7,196 28,213 
73.70 1,170 2,360 81.50 7,409 29,325 
73.85 1,219 2,526 81.65 7,621 30,436 
74.00 1,267 2,692 81.80 7,834 31,547 

I 74.15 1,315 2,906 81.95 8,046 32,659 
74.30 1,364 3,121 
74.45 1,412 3,335 
74.60 1,461 3,549 

I 74.75 1,509 3,763 
74.90 1,558 3,978 
75.05 1,608 4,209 

I 
75.20 1,663 4,475 
75.35 1,7.17 4,741 
75.50 1;772 . 5,007 
75.65 1,827 5,272 

I 
I 
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1/3 Ace Lots 

sed b sin 3 

Drainage Diagram for sed basin 3 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

.(with or without an emergency spillway) 

Project --~-1_1£,_H,...;;;OIJ~5~E...;:G~t..E'l=-«=---~--ec;,-----p.'"""(J ...... rJ __ :c _______ _ 

Basin# B. __ ........;. ___ _ 
Total area draining to basin: 5,3 acres. 

Basin Yolume Design 

Wet Storage: 

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

67 cu. yds. x 5 3 acres = 355. / cu. yds. 

2. Available basin volume = ~10.L/ cu. yds. at elevation ~2.o . (From 
storage - elevation curve) 

3. 

4. 

5. 

6. 

Dry Storage: 

~cavate f..lk cu. yds. to obtain required volume*. 

* Elevation corresponding to required volume = invert of the. dewatering 
orifice. 

Available volume before cleanout required. 

33 cu. yds. x o. 3 acres = 171./-. ~ cu. yds. 

Elevation corresponding to cleanout level = <a 0 . 

(From Storage - Elevation Curve) 
I 

Distance from invert of the dewatering orifice to cleanout level = Z ft. 
(Min. = 1.0 ft.) 

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

67 cu. yds. x 5. 3 acres = 3 55. I cu. yds. 

Ill - 112 
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1992 3.14 

8. Total available basin volume at crest of riser* = I I 3o · cu. yds. at 
elevation ~~. '50 .. (From Storage - Elevation Curve) 

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

9. Diameter of dewatering orifice = ~ in. ------
10. Diameter of flexible tubing = 

plus 2 inches). 
8 , in. (diameter of dewatering orifice 

Preliminary Design Elevations 

11. Crest of Riser = c,,.c.,. S' 0. -----
Top of Dam= (o~.50. 

Design High Water = (.c;(p. Cf 8 

Upstream Toe of Dam = 5~. 0<0 . 

Basin Shape 

12. Length of Flow 
Effective Width 

.k. = 
We 

If > 2, baffles are not required ------
If < 2, baffles are .required __ y_c_S __ _ 

Runoff 

13. 02 = B. '14- cfs (From Chapter 5) 

14. 025 = 2'2.'Z( cfs (From Chapter 5) 

Principal Spillway Desisn 

15. With emergency spillway, required spillway capacity OP = 0 2 = ___ cfs. 
(riser and barrel) 

Without emergency spillway, required spillway capacity Op = Q 25 = ~ '2 .t( cfs. 
(riser and barrel) 

III - 113 \ 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = ____ ft. (Using Q~ 

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation 

Without emergency spillway: 

Assumed available head (h) = ____ ft. (Using 025) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = L.f-B , in. Actual head (h) = O. 3~ .ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = ft. ---
Head (H) on barrel through embankment = ft. ---
(From Plate 3.14-7). 

19. Barrel diameter = m. ----
(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter = inches. ---
Height = ___ inches. 

(From Table 3.14-D). 

Emer~ency Spillway Design 

21. 

22. 

Required spillway capacity Qe = 0 25 - QP = cfs. 

Bottom width (b) = ft.; the slope of the exit channel (s) = 
____ ft./foot; and the minimum length of the exit channel (x) = 

ft. -=---___,-
(From Table 3.14-C). 

III - 114. 
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Anti-See.p Collar Desiill 

23. Depth of water at principal spillway crest (Y) = __ ft. 

Slope of upstream face of embankment (Z) = :1. 

Slope of principal spillway barrel (Sb) = % 

Length of barrel in saturated zone (L5) = ft. 

24. Number of collars required = dimensions = --- --------
(from Plate 3.14-12). 

Final Design Elevations 

25. Top of Dam = 

· Design High Water = 

Emergency Spillway Crest = 

Principal Spillway Crest = 

Dewatering Orifice Invert = 

Cleanout Elevation = 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = 

III - 115 
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sed basin 3 
Prepared by LANDMARK DESIGN GROUP 

Type II 24-hr 2 yr Rainfal/=3.50" 
Page2 

2/15/2005 HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points 
Runoff by SGS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment Post Dev: 1/3 Acre Lots 

Pond BMP-3: sed basin 3 

Runoff Area=5.300 ac Runoff Depth=1.56" 
Tc=25.0 min CN=81 Runoff=8.74 cfs 0.689 af 

Peak Elev=63.87' Storage=16,801 cf lnflow=8.74 cfs 0.689 af 
Outflow=1.20 cfs 0.434 af 

Total Runoff Area= 5.300 ac Runoff Volume= 0.689 af Average Runoff Depth= 1.56" 
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sed basin 3 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Type 1124-hr 2 yr Rainfa//=3.50" 
Page 3 

2/15/2005 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 8. 7 4 cfs @ 12.19 hrs, Volume= 0.689 af, Depth= 1.56" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 yr Rainfall=3.50" 

Area (ac) CN 
5.300 81 

Tc Length 
(min) (feet) 
25.0 

9 

8 

7 

6 
ti) ..... 
~ 5 
;: 
0 
u:: 

4 

3 

2 

1 

0 
5 6 7 

Description 
1 /3 acre lots, 30% imp, HSG C 

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

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 

8 9 

Hydrograph 

. iTypeJL24~hr .2,yr 
Rainfall=3.50" 

. Run9ff Area=S.~00 ac 
-;RulioffVoiifrr1e=-o.:ss9!af -

: ; ; 

Runoff De;pth=1 :56" 
Tc-25.0 min 

CN::::8t 

10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

I 0 Runoff I 



sed basin 3 Type 1124-hr 2 yr Rainfal/=3.50" I 
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I HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 2/15/2005 

Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots 

Time Precip. Excess Runoff Time Precip. Excess Runoff I 
(hours} (inches} (inches} (cfs} (hours} (inches} (inches} (cfs} 

5.00 0.22 0.00 0.00 7.60 0.39 0.00 0.00 

I 5.05 0.22 0.00 0.00 7.65 0.39 0.00 0.00 
5.10 0.23 0.00 0.00 7.70 0.40 0.00 0.00 
5.15 0.23 0.00 0.00 7.75 0.40 0.00 0.00 
5.20 0.23 0.00 0.00 7.80 0.40 0.00 0.00 I 5.25 0.23 0.00 0.00 7.85 0.41 0.00 0.00 
5.30 0.24 0.00 0.00 7.90 0.41 0.00 0.00 
5.35 0.24 0.00 0.00 7.95 0.42 0.00 0.00 

I 5.40 0.24 0.00 0.00 8.00 0.42 0.00 0.00 
5.45 0.25 0.00 0.00 8.05 0.42 0.00 0.00 
5.50 0.25 0.00 0.00 8.10 0.43 0.00 0.00 
5.55 0.25 0.00 0.00 8.15 0.43 0.00 0.00 

I 5.60 0.26 0.00 0.00 8.20 0.44 0.00 0.00 
5.65 0.26 0.00 0.00 8.25 0.44 0.00 0.00 
5.70 0.26 0.00 0.00 8.30 0.44 0.00 0.00 
5.75 0.26 0.00 0.00 8.35 0.45 0.00 0.00 -I 5.80 0.27 0.00 0.00 8.40 0.45 0.00 0.00 
5.85 0.27 0.00 0.00 8.45 0.46 0.00 0.00 
5.90 0.27 0.00 0.00 8.50 0.46 0.00 0.00 

I 5.95 0.28 0.00 0.00 8.55 0.47 0.00 0.00 
6.00 0.28 0.00 0.00 8.60 0.47 0.00 0.00 
6.05 0.28 0.00 0.00 8.65 0.48 0.00 0.00 
6.10 0.29 0.00 0.00 8.70 0.48 0.00 0.00 

I 6.15 0.29 0.00 0.00 8.75 0.49 0.00 0.00 
6.20 0.29 0.00 0.00 8.80 0.49 0.00 0.00 
6.25 0.30 0.00 0.00 8.85 0.50 0.00 0.00 
6.30 0.30 0.00 0.00 8.90 0.50 0.00 0.00 I 6.35 0.30 0.00 0.00 8.95 0.51 0.00 0.00 
6.40 0.31 0.00 0.00 9.00 0.51 0.00 0.00 
6.45 0.31 0.00 0.00 9.05 0.52 0.00 0.01 

I 6.50 0.31 0.00 0.00 9.10 0.53 0.00 0.01 
6.55 0.32 0.00 0.00 9.15 0.53 0.00 0.01 
6.60 0.32 0.00 0.00 9.20 0.54 0.00 0.01 
6.65 0.32 0.00 0.00 9.25 0.54 0.00 0.02 

I 6.70 0.33 0.00 0.00 9.30 0.55 0.00 0.02 
6.75 0.33 0.00 0.00 9.35 0.55 0.00 0.02 
6.80 0.33 0.00 0.00 9.40 0.56 0.00 0.02 
6.85 0.34 0.00 0.00 9.45 0.56 0.00 0.03 I 6.90 0.34 0.00 0.00 9.50 0.57 0.00 0.03 
6.95 0.34 0.00 0.00 9.55 0.58 0.00 0.03 
7.00 0.35 0.00 0.00 9.60 0.58 0.01 0.03 

I 7.05 0.35 0.00 0.00 9.65 0.59 0.01 0.04 
7.10 0.35 0.00 0.00 9.70 0.59 0.01 0.04 
7.15 0.36 0.00 0.00 9.75 0.60 0.01 0.04 
7.20 0.36 0.00 0.00 9.80 0.61 0.01 0.04 I 7.25 0.36 0.00 0.00 9.85 0.61 0.01 0.05 
7.30 0.37 0.00 0.00 9.90 0.62 0.01 0.05 
7.35 0.37 0.00 0.00 9.95 0.63 0.01 0.06 
7.40 0.38 0.00 0.00 10.00 0.63 0.01 0.06 I 7.45 0.38 0.00 0.00 10.05 0.64 0.01 0.06 
7.50 0.38 0.00 0.00 10.10 0.65 0.01 0.07 
7.55 0.39 0.00 0.00 10.15 0.66 0.01 0.07 

I 
I 
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots (continued) 

I Time Precip. Excess Runoff Time Precip. Excess Runoff 
{hours} {inches} {inches} {cfs} {hours} {inches} {inches} {cfs} 

10.20 0.66 0.01 0.08 12.80 2.66 1.05 1.75 

I 10.25 0.67 0.02 0.08 12.85 2.67 1.06 1.59 
10.30 0.68 0.02 0.09 12.90 2.68 1.07 1.46 
10.35 0.69 0.02 0.09 12.95 2.69 1.08 1.35 
10.40 0.70 0.02 0.10 13.00 2.70 1.09 1.26 

I 10.45 0.71 0.02 0.11 13.05 2.71 1.10 1.19 
10.50 0.71 0.02 0.11 13.10 2.72 1.10 1.12 
10.55 0.72 0.02 0.12 13.15 2.73 1.11 1.07 

I 
10.60 0.73 0.03 0.13 13.20 2.74 1.12 1.01 
10.65 0.74 0.03 0.14 13.25 2.75 1.13 0.97 
10.70 0.75 0.03 0.14 13.30 2.76 1.13 0.93 
10.75 0.76 0.03 0.15 13.35 2.77 1.14 0.89 

I 10.80 0.77 0.04 0.16 13.40 2.78 1.15 0.86 
10.85 0.79 0.04 0.17 13.45 2.79 1.15 0.84 
10.90 0.80 0.04 0.19 13.50 2.80 1.16 0.81 
10.95 0.81 0.04 0.20 13.55 2.80 1.17 0.79 

I 11.00 0.82 0.05 0.21 13.60 2.81 1.17 0.77 
11.05 0.84 0.05 0.22 13.65 2.82 1.18 0.75 
11.10 0.85 0.05 0.24 13.70 2.83 1.18 0.73 

I 
11.15 0.86 0.06 0.25 13.75 2.84 1.19 0.71 
11.20 0.88 0.06 0.27 13.80 2.84 1.19 0.69 
11.25 0.90 0.07 0.29 13.85 2.85 1.20 0.68 
11.30 0.91 0.07 0.31 13.90 2.86 1.20 0.66 

I 11.35 0.93 0.08 0.34 13.95 2.86 1.21 0.65 
11.40 0.95 0.08 0.36 14.00 2.87 1.21 0.63 
11.45 0.97 0.09 0.39 14.05 2.88 1.22 0.62 

I 
11.50 0.99 0.09 0.43 14.10 2.88 1.22 0.60 
11.55 1.02 0.11 0.46 14.15 2.89 1.23 0.59 
11.60 1.07 0.12 0.50 14.20 2.90 1.23 0.58 
11.65 1.15 0.15 0.57 14.25 2.90 1.24 0.56 

I 11.70 1.24 0.19 0.67 14.30 2.91 1.24 0.55 
11.75 1.35 0.24 0.86 14.35 2.91 1.25 0.54 
11.80 1.51 0.32 1.17 14.40 2.92 1.25 0.53 
11.85 1.72 0.43 1.63 14.45 2.93 1.26 0.53 

I 11.90 1.99 0.60 2.31 14.50 2.93 1.26 0.52 
11.95 2.22 0.75 3.29 14.55 2.94 1.27 0.51 
12.00 2.32 0.82 4.61 14.60 2.94 1.27 0.51 

I 
12.05 2.35 0.84 6.15 14.65 2.95 1.27 0.50 
12.10 2.39 0.86 7.59 14.70 2.95 1.28 0.50 
12.15 2.42 0.88 8.52 14.75 2.96 1.28 0.49 
12.20 2.45 0.90 8.72 14.80 2.97 1.29 0.49 

I 12.25 2.47 0.92 8.26 14.85 2.97 1.29 0.48 
12.30 2.50 0.94 7.37 14.90 2.98 1.30 0.48 
12.35 2.52 0.96 6.31 14.95 2.98 1.30 0.47 
12.40 2.54 0.97 5.27 15.00 2.99 1.30 0.47 

I 12.45 2.56 0.98 4.42 15.05 2.99 1.31 0.46 
12.50 2.57 0.99 3.77 15.10 3.00 1.31 0.46 
12.55 2.59 1.01 3.26 15.15 3.00 1.32 0.45 

I 
12.60 2.60 1.02 2.84 15.20 3.01 1.32 0.45 
12.65 2.62 1.03 2.49 15.25 3.01 1.32 0.44 
12.70 2.63 1.04 2.20 15.30 3.02 1.33 0.44 
12.75 2.64 1.05 1.95 15.35 3.02 1.33 0.43 

I 
I 
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots (continued) 

Time Precip. Excess Runoff Time Precip. Excess Runoff I 
{hours} {inches} {inches} {cfs} {hours l {inches} {inches} {cfs} 

15.40 3.03 1.33 0.43 18.00 3.22 1.49 0.28 

I 15.45 3.03 1.34 0.42 18.05 3.23 1.49 0.28 
15.50 3.04 1.34 0.42 18.10 3.23 1.49 0.28 
15.55 3.04 1.35 0.41 18.15 3.23 1.49 0.27 
15.60 3.05 1.35 0.41 18.20 3.24 1.50 0.27 I 15.65 3.05 1.35 0.41 18.25 3.24 1.50 0.27 
15.70 3.05 1.36 0.40 18.30 3.24 1.50 0.27 
15.75 3.06 1.36 0.40 18.35 3.25 1.50 0.27 
15.80 3.06 1.36 0.39 18.40 3.25 1.51 0.26 I 15.85 3.07 1.37 0.39 18.45 3.25 1.51 0.26 
15.90 3.07 1.37 0.38 18.50 3.25 1.51 0.26 
15.95 3.08 1.37 0.38 18.55 3.26 1.51 0.26 

I 16.00 3.08 1.38 0.37 18.60 3.26 1.52 0.26 
16.05 3.08 1.38 0.37 18.65 3.26 1.52 0.26 
16.10 3.09 1.38 0.36 18.70 3.27 1.52 0.25 
16.15 3.09 1.38 0.36 18.75 3.27 1.52 0.25 I 16.20 3.10 1.39 0.35 18.80 3.27 1.53 0.25 
16.25 3.10 1.39 0.35 18.85 3.27 1.53 0.25 
16.30 3.10 1.39 0.34 18.90 3.28 1.53 0.25 
16.35 3.11 1.40 0.34 18.95 3.28 1.53 0.25 I 16.40 3.11 1.40 0.34 19.00 3.28 1.53 0.24 
16.45 3.12 1.40 0.33 19.05 3.28 1.54 0.24 
16.50 3.12 1.41 0.33 19.10 3.29 1.54 0.24 

I 16.55 3.12 1.41 0.33 19.15 3.29 1.54 0.24 
16.60 3.13 1.41 0.33 19.20 3.29 1.54 0.24 
16.65 3.13 1.41 0.33 19.25 3.30 1.54 0.23 
16.70 3.13 1.42 0.32 19.30 3.30 1.55 0.23 I 16.75 3.14 1.42 0.32 19.35 3.30 1.55 0.23 
16.80 3.14 1.42 0.32 19.40 3.30 1.55 0.23 
16.85 3.15 1.43 0.32 19.45 3.31 1.55 0.23 
16.90 3.15 1.43 0.32 19.50 3.31 1.55 0.23 I 16.95 3.15 1.43 0.32 19.55 3.31 1.56 0.22 
17.00 3.16 1.43 0.31 19.60 3.31 1.56 0.22 
17.05 3.16 1.44 0.31 19.65 3.32 1.56 0.22 

I 17.10 3.16 1.44 0.31 19.70 3.32 1.56 0.22 
17.15 3.17 1.44 0.31 19.75 3.32 1.56 0.22 
17.20 3.17 1.45 0.31 19.80 3.32 1.57 0.22 
17.25 3.17 1.45 0.30 19.85 3.33 1.57 0.21 I 17.30 3.18 1.45 0.30 19.90 3.33 1.57 0.21 
17.35 3.18 1.45 0.30 19.95 3.33 1.57 0.21 
17.40 3.18 1.46 0.30 20.00 3.33 1.57 0.21 

I 17.45 3.19 1.46 0.30 
17.50 3.19 1.46 0.30 
17.55 3.19 1.46 0.29 
17.60 3.20 1.47 0.29 

I 17.65 3.20 1.47 0.29 
17.70 3.20 1.47 0.29 
17.75 3.21 1.47 0.29 
17.80 3.21 1.48 0.29 I 17.85 3.21 1.48 0.28 
17.90 3.22 1.48 0.28 
17.95 3.22 1.49 0.28 

I 
I 



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

sed basin 3 
Prepared by LANDMARK DESIGN GROUP 

Type II 24-hr 2 yr Rainfal/=3.50" 
Page7 

2/15/2005 HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP-3: sed basin 3 

5.300 ac, Inflow Depth = 1.56" 
8.74 cfs@ 12.19 hrs, Volume= 
1.20 cfs @ 13.04 hrs, Volume= 
1.20 cfs @ 13.04 hrs, Volume= 

for 2 yr event 
0.689 af 
0.434 af, Atten= 86%, Lag= 51.2 min 
0.434 af 

Routing by Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 63.87'@ 13.04 hrs Surf.Area= 4, 192 sf Storage= 16,801 cf 
Plug-Flow detention time= 175.1 min calculated for 0.432 af (63% of inflow) 
Center-of-Mass det. time= 103.1 min ( 907.0- 803.9) 

# Invert Avail.Storage Storage Description 
1 56.00' 77,692 cf Custom Stage Data (Pyramidal) Listed below 

Elevation Surf.Area Inc.Store Cum.Store Wet.Area 
{feet) {sg-ft) {cubic-feet) {cubic-feet) {sg-ft) 
56.00 600 0 0 600 
59.50 1,800 4,012 4,012 1,888 
60.00 2,020 954 4,967 2,125 
62.00 3,050 5,035 10,002 3,230 
64.00 4,275 7,291 17,292 4,547 
66.00 5,720 9,960 27,252 6,098 
68.00 7,375 13,060 40,312 7,874 
70.00 9,300 16,638 56,950 9,933 
72.00 11,480 20,742 77,692 12,260 

# Routing Invert Outlet Devices 
1 Primary 53.00' 24.0" x 80.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 45.30' S= 0.0963 'f n= 0.012 Cc= 0.900 
2 Device 1 62.00' 6.0" Vert. Orifice/Grate C= 0.600 
3 Device 1 66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary Outflow Max=1.20 cfs @ 13.04 hrs HW=63.86' (Free Discharge) 
t..._1=Culvert (Passes 1.20 cfs of 47.51 cfs potential flow) 

t2=0rifice/Grate (Orifice Controls 1.20 cfs @ 6.1 fps) 
3=0rifice/Grate (Controls 0.00 cfs) 
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Hydrograph for Pond BMP-3: sed basin 3 

I Time Inflow Storage Elevation Primary 
(hours) (cfs) (cubic-feet) (feet) (cfs) 

5.00 0.00 0 56.00 0.00 

I 5.05 0.00 0 56.00 0.00 
5.10 0.00 0 56.00 0.00 
5.15 0.00 0 56.00 0.00 

I 
5.20 0.00 0 56.00 0.00 
5.25 0.00 0 56.00 0.00 
5.30 0.00 0 56.00 0.00 
5.35 0.00 0 56.00 0.00 

I 
5.40 0.00 0 56.00 0.00 
5.45 0.00 0 56.00 0.00 
5.50 0.00 0 56.00 0.00 
5.55 0.00 0 56.00 0.00 

I 5.60 0.00 0 56.00 0.00 
5.65 0.00 0 56.00 0.00 
5.70 0.00 0 56.00 0.00 

I 
5.75 0.00 0 56.00 0.00 
5.80 0.00 0 56.00 0.00 
5.85 0.00 0 56.00 0.00 
5.90 0.00 0 56.00 0.00 

I 5.95 0.00 0 56.00 0.00 
6.00 0.00 0 56.00 0.00 
6.05 0.00 0 56.00 0.00 
6.10 0.00 0 56.00 0.00 

I 6.15 0.00 0 56.00 0.00 
6.20 0.00 0 56.00 0.00 
6.25 0.00 0 56.00 0.00 

I 
6.30 0.00 0 56.00 0.00 
6.35 0.00 0 56.00 0.00 
6.40 0.00 0 56.00 0.00 
6.45 0.00 0 56.00 0.00 

I 6.50 0.00 0 56.00 0.00 
6.55 0.00 0 56.00 0.00 
6.60 0.00 0 56.00 0.00 
6.65 0.00 0 56.00 0.00 

I 6.70 0.00 0 56.00 0.00 
6.75 0.00 0 56.00 0.00 
6.80 0.00 0 56.00 0.00 

I 
6.85 0.00 0 56.00 0.00 
6.90 0.00 0 56.00 0.00 
6.95 0.00 0 56.00 0.00 
7.00 0.00 0 56.00 0.00 

I 7.05 0.00 0 56.00 0.00 
7.10 0.00 0 56.00 0.00 
7.15 0.00 0 56.00 0.00 
7.20 0.00 0 56.00 0.00 

I 7.25 0.00 0 56.00 0.00 
7.30 0.00 0 56.00 0.00 
7.35 0.00 0 56.00 0.00 

I 
7.40 0.00 0 56.00 0.00 
7.45 0.00 0 56.00 0.00 
7.50 0.00 0 56.00 0.00 
7.55 0.00 0 56.00 0.00 

I 
I 
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Hydrograph for Pond BMP-3: sed basin 3 (continued) 

Time Inflow Storage Elevation Primary I 
(hours} (cfs} (cubic-feet} (feet} (cfs} 

7.60 0.00 0 56.00 0.00 

I 7.65 0.00 0 56.00 0.00 
7.70 0.00 0 56.00 0.00 
7.75 0.00 0 56.00 0.00 
7.80 0.00 0 56.00 0.00 

I 7.85 0.00 0 56.00 0.00 
7.90 0.00 0 56.00 0.00 
7.95 0.00 0 56.00 0.00 
8.00 0.00 0 56.00 0.00 I 8.05 0.00 0 56.00 0.00 
8.10 0.00 0 56.00 0.00 
8.15 0.00 0 56.00 0.00 

I 8.20 0.00 0 56.00 0.00 
8.25 0.00 0 56.00 0.00 
8.30 0.00 0 56.00 0.00 
8.35 0.00 0 56.00 0.00 I 8.40 0.00 0 56.00 0.00 
8.45 0.00 0 56.00 0.00 
8.50 0.00 0 56.00 0.00 
8.55 0.00 0 56.00 0.00 I 8.60 0.00 0 56.00 0.00 
8.65 0.00 0 56.00 0.00 
8.70 0.00 0 56.00 0.00 

I 8.75 0.00 0 56.00 0.00 
8.80 0.00 0 56.00 0.00 
8.85 0.00 0 56.00 0.00 
8.90 0.00 1 56.00 0.00 I 8.95 0.00 1 56.00 0.00 
9.00 0.00 2 56.00 0.00 
9.05 0.01 3 56.00 0.00 
9.10 0.01 4 56.00 0.00 I 9.15 0.01 6 56.01 0.00 
9.20 0.01 8 56.01 0.00 
9.25 0.02 11 56.01 0.00 

I 9.30 0.02 14 56.01 0.00 
9.35 0.02 17 56.01 0.00 
9.40 0.02 21 56.02 0.00 
9.45 0.03 25 56.02 0.00 I 9.50 0.03 30 56.03 0.00 
9.55 0.03 36 56.03 0.00 
9.60 0.03 42 56.04 0.00 
9.65 0.04 48 56.04 0.00 I 9.70 0.04 55 56.05 0.00 
9.75 0.04 62 56.05 0.00 
9.80 0.04 70 56.06 0.00 

I 9.85 0.05 78 56.07 0.00 
9.90 0.05 87 56.08 0.00 
9.95 0.06 97 56.08 0.00 

10.00 0.06 107 56.09 0.00 I 10.05 0.06 118 56.10 0.00 
10.10 0.07 130 56.11 0.00 
10.15 0.07 142 56.12 0.00 

I 
I 
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Hydrograph for Pond BMP-3: sed basin 3 (continued} 

I Time Inflow Storage Elevation Primary 
{hours) {cfs) {cubic-feet) {feet) {cfs) 

10.20 0.08 156 56.14 0.00 

I 10.25 0.08 170 56.15 0.00 
10.30 0.09 185 56.16 0.00 
10.35 0.09 202 56.18 0.00 

I 
10.40 0.10 219 56.19 0.00 
10.45 0.11 237 56.21 0.00 
10.50 0.11 257 56.22 0.00 
10.55 0.12 278 56.24 0.00 

I 
10.60 0.13 300 56.26 0.00 
10.65 0.14 324 56.28 0.00 
10.70 0.14 349 56.30 0.00 
10.75 0.15 376 56.33 0.00 

I 10.80 0.16 405 56.35 0.00 
10.85 0.17 435 56.38 0.00 
10.90 0.19 467 56.41 0.00 

I 
10.95 0.20 502 56.44 0.00 
11.00 0.21 538 56.47 0.00 
11.05 0.22 577 56.50 0.00 
11.10 0.24 619 56.54 0.00 

I 11.15 0.25 663 56.58 0.00 
11.20 0.27 710 56.62 0.00 
11.25 0.29 761 56.66 0.00 
11.30 0.31 815 56.71 0.00 

I 11.35 0.34 873 56.76 0.00 
11.40 0.36 936 56.82 0.00 
11.45 0.39 1,004 56.88 0.00 

I 
11.50 0.43 1,078 56.94 0.00 
11.55 0.46 1,157 57.01 0.00 
11.60 0.50 1,244 57.09 0.00 
11.65 0.57 1,~40 57.17 0.00 

I 11.70 0.67 1,452 57.27 0.00 
11.75 0.86 1,590 57.39 0.00 
11.80 1.17 1,772 57.55 0.00 
11.85 1.63 2,023 57.76 0.00 

I 11.90 2.31 2,377 58.07 0.00 
11.95 3.29 2,881 58.51 0.00 
12.00 4.61 3,592 59.13 0.00 

I 
12.05 6.15 4,560 59.79 0.00 
12.10 7.59 5,796 60.33 0.00 
12.15 8.52 7,246 60.91 0.00 
12.20 8.72 8,799 61.52 0.00 

I 12.25 8.26 10,325 62.09 0.03 
12.30 7.37 11,691 62.46 0.43 
12.35 6.31 12,823 62.77 0.68 
12.40 5.27 13,729 63.02 0.83 

I 12.45 4.42 14,443 63.22 0.93 
12.50 3.77 15,006 63.37 1.00 
12.55 3.26 15,453 63.50 1.05 

I 
12.60 2.84 15,808 63.59 1.10 
12.65 2.49 16,087 63.67 1.13 
12.70 2.20 16,304 63.73 1.15 
12.75 1.95 16,469 63.77 1.17 

I 
I 
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Hydrograph for Pond BMP-3: sed basin 3 (continued) 

Time Inflow Storage Elevation Primary I 
(hours} (cfs} (cubic-feet} (feet} (cfs} 

12.80 1.75 16,591 63.81 1.18 

I 12.85 1.59 16,679 63.83 1.19 
12.90 1.46 16,739 63.85 1.20 
12.95 1.35 16,777 63.86 1.20 
13.00 1.26 16,796 63.86 1.20 I 13.05 1.19 16,801 63.87 1.20 
13.10 1.12 16,793 63.86 1.20 
13.15 1.07 16,774 63.86 1.20 

I 13.20 1.01 16,746 63.85 1.20 
13.25 0.97 16,709 63.84 1.19 
13.30 0.93 16,665 63.83 1.19 
13.35 0.89 16,616 63.81 1.18 

I 13.40 0.86 16,561 63.80 1.18 
13.45 0.84 16,503 63.78 1.17 
13.50 0.81 16,442 63.77 1.16 
13.55 0.79 16,377 63.75 1.16 I 13.60 0.77 16,310 63.73 1.15 
13.65 0.75 16,241 63.71 1.14 
13.70 0.73 16,169 63.69 1.14 
13.75 0.71 16,096 63.67 1.13 I 13.80 0.69 16,020 63.65 1.12 
13.85 0.68 15,943 63.63 1.11 
13.90 0.66 15,865 63.61 1.10 

I 13.95 0.65 15,785 63.59 1.09 
14.00 0.63 15,704 63.56 1.08 
14.05 0.62 15,622 63.54 1.07 
14.10 0.60 15,539 63.52 1.07 I 14.15 0.59 15,456 63.50 1.06 
14.20 0.58 15,372 63.47 1.05 
14.25 0.56 15,287 63.45 1.04 

I 14.30 0.55 15,202 63.43 1.02 
14.35 0.54 15, 117 63.40 1.01 
14.40 0.53 15,032 63.38 1.00 
14.45 0.53 14,947 63.36 0.99 

I 14.50 0.52 14,863 63.33 0.98 
14.55 0.51 14,780 63.31 0.97 
14.60 0.51 14,698 63.29 0.96 
14.65 0.50 14,616 63.27 0.95 I 14.70 0.50 14,536 63.24 0.94 
14.75 0.49 14,456 63.22 0.93 
14.80 0.49 14,377 63.20 0.92 

I 14.85 0.48 14,299 63.18 0.91 
14.90 0.48 14,223 63.16 0.90 
14.95 0.47 14,147 63.14 0.89 
15.00 0.47 14,072 63.12 0.88 

I 15.05 0.46 13,998 63.10 0.87 
15.10 0.46 13,926 63.08 0.86 
15.15 0.45 13,854 63.06 0.85 
15.20 0.45 13,783 63.04 0.84 I 15.25 0.44 13,713 63.02 0.83 
15.30 0.44 13,645 63.00 0.82 
15.35 0.43 13,577 62.98 0.81 

I 
I 
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Hydrograph for Pond BMP-3: sed basin 3 (continued) 

I Time Inflow Storage Elevation Primary 
{hours} {cfs} {cubic-feet} {feet} {cfs) 

15.40 0.43 13,510 62.96 0.80 

I 15.45 0.42 13,445 62.94 0.79 
15.50 0.42 13,380 62.93 0.78 
15.55 0.41 13,316 62.91 0.77 
15.60 0.41 13,253 62.89 0.76 

I 15.65 0.41 13,191 62.88 0.75 
15.70 0.40 13,130 62.86 0.74 
15.75 0.40 13,070 62.84 0.73 

I 
15.80 0.39 13,011 62.83 0.72 
15.85 0.39 12,954 62.81 0.71 
15.90 0.38 12,896 62.79 0.70 
15.95 0.38 12,840 62.78 0.69 

I 16.00 0.37 12,785 62.76 0.68 
16.05 0.37 12,731 62.75 0.67 
16.10 0.36 12,677 62.73 0.66 
16.15 0.36 12,625 62.72 0.65 

I 16.20 0.35 12,573 62.71 0.64 
16.25 0.35 12,522 62.69 0.63 
16.30 0.34 12,473 62.68 0.62 

I 
16.35 0.34 12,424 62.66 0.61 
16.40 0.34 12,377 62.65 0.60 
16.45 0.33 12,331 62.64 0.59 
16.50 0.33 12,286 62.63 0.58 

I 16.55 0.33 12,243 62.61 0.57 
16.60 0.33 12,201 62.60 0.56 
16.65 0.33 12,160 62.59 0.55 

I 
16.70 0.32 12,120 62.58 0.54 
16.75 0.32 12,081 62.57 0.53 
16.80 0.32 12,043 62.56 0.53 
16.85 0.32 12,007 62.55 0.52 

I 16.90 0.32 11,972 62.54 0.51 
16.95 0.32 11,939 62.53 0.50 
17.00 0.31 11,907 62.52 0.49 
17.05 0.31 11,876 62.51 0.48 

I 17.10 0.31 11,846 62.51 0.47 
17.15 0.31 11,818 62.50 0.46 
17.20 0.31 11,790 62.49 0.46 

I 
17.25 0.30 11,764 62.48 0.45 
17.30 0.30 11,739 62.48 0.44 
17.35 0.30 11,714 62.47 0.43 
17.40 0.30 11,691 62.46 0.43 

I 17.45 0.30 11,668 62.46 0.42 
17.50 0.30 11,647 62.45 0.42 
17.55 0.29 11,626 62.45 0.41 
17.60 0.29 11,605 62.44 0.40 

I 17.65 0.29 11,586 62.43 0.40 
17.70 0.29 11,567 62.43 0.39 
17.75 0.29 11,549 62.42 0.39 

I 
17.80 0.29 11,531 62.42 0.38 
17.85 0.28 11,514 62.41 0.38 
17.90 0.28 11,497 62.41 0.37 
17.95 0.28 11,481 62.41 0.37 

I 
I 
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2/15/2005 

Hydrograph for Pond BMP-3: sed basin 3 (continued) 

Time 
(hours) 

18.00 
18.05 
18.10 
18.15 
18.20 
18.25 
18.30 
18.35 
18.40 
18.45 
18.50 
18.55 
18.60 
18.65 
18.70 
18.75 
18.80 
18.85 
18.90 
18.95 
19.00 
19.05 
19.10 
19.15 
19.20 
19.25 
19.30 
19.35 
19.40 
19.45 
19.50 
19.55 
19.60 
19.65 
19.70 
19.75 
19.80 
19.85 
19.90 
19.95 
20.00 

Inflow 
(cfs) 
0.28 
0.28 
0.28 
0.27 
0.27 
0.27 
0.27 
0.27 
0.26 
0.26 
0.26 
0.26 
0.26 
0.26 
0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.24 
0.24 
0.24 
0.24 
0.24 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.22 
0.22 
0.22 
0.22 
0.22 
0.22 
0.21 
0.21 
0.21 
0.21 

Storage 
(cubic-feet) 

11,465 
11,450 
11,436 
11,422 
11,409 
11,396 
11,384 
11,372 
11,360 
11,349 
11,339 
11,328 
11,318 
11,309 
11,299 
11,290 
11,282 
11,273 
11,265 
11,256 
11,248 
11,241 
11,233 
11,226 
11,218 
11,211 
11,204 
11, 197 
11, 190 
11,184 
11,177 
11, 171 
11,164 
11, 158 
11, 152 
11, 145 
11,139 
11, 133 
11, 127 
11, 121 
11,116 

Elevation 
(feet) 
62.40 
62.40 
62.39 
62.39 
62.39 
62.38 
62.38 
62.38 
62.37 
62.37 
62.37 
62.36 
62.36 
62.36 
62.36 
62.35 
62.35 
62.35 
62.35 
62.34 
62.34 
62.34 
62.34 
62.34 
62.33 
62.33 
62.33 
62.33 
62.33 
62.32 
62.32 
62.32 
62.32 
62.32 
62.32 
62.31 
62.31 
62.31 
62.31 
62.31 
62.31 

Primary 
(cfs) 
0.36 
0.36 
0.35 
0.35 
0.34 
0.34 
0.34 
0.33 
0.33 
0.32 
0.32 
0.32 
0.31 
0.31 
0.31 
0.30 
0.30 
0.30 
0.29 
0.29 
0.29 
0.28 
0.28 
0.28 
0.28 
0.27 
0.27 
0.27 
0.27 
0.26 
0.26 
0.26 
0.26 
0.26 
0.25 
0.25 
0.25 
0.25 
0.24 
0.24 
0.24 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Stage-Discharge for Pond BMP-3: sed basin 3 

I Elevation Primary Elevation Primary Elevation Primary Elevation Primary 
{feet} {cfs} {feet} {cfs} {feet} {cfs} {feet} {cfs} 
56.00 0.00 58.08 0.00 60.16 0.00 62.24 0.16 

I 56.04 0.00 58.12 0.00 60.20 0.00 62.28 0.20 
56.08 0.00 58.16 0.00 60.24 0.00 62.32 0.26 
56.12 0.00 58.20 0.00 60.28 0.00 62.36 0.31 
56.16 0.00 58.24 0.00 60.32 0.00 62.40 0.36 

I 56.20 0.00 58.28 0.00 60.36 0.00 62.44 0.41 
56.24 0.00 58.32 0.00 60.40 0.00 62.48 0.46 
56.28 0.00 58.36 0.00 60.44 0.00 62.52 0.49 

I 
56.32 0.00 58.40 0.00 60.48 0.00 62.56 0.53 
56.36 0.00 58.44 0.00 60.52 0.00 62.60 0.56 
56.40 0.00 58.48 0.00 60.56 0.00 62.64 0.59 
56.44 0.00 58.52 0.00 60.60 0.00 62.68 0.62 

I 56.48 0.00 58.56 0.00 60.64 0.00 62.72 0.65 
56.52 0.00 58.60 0.00 60.68 0.00 62.76 0.68 
56.56 0.00 58.64 0.00 60.72 0.00 62.80 0.70 
56.60 0.00 58.68 0.00 60.76 0.00 62.84 0.73 

I 56.64 0.00 58.72 0.00 60.80 0.00 62.88 0.75 
56.68 0.00 58.76 0.00 60.84 0.00 62.92 0.77 
56.72 0.00 58.80 0.00 60.88 0.00 62.96 0.80 

I 
56.76 0.00 58.84 0.00 60.92 0.00 63.00 0.82 
56.80 0.00 58.88 0.00 60.96 0.00 63.04 0.84 
56.84 0.00 58.92 0.00 61.00 0.00 63.08 0.86 
56.88 0.00 58.96 0.00 61.04 0.00 63.12 0.88 

I 56.92 0.00 59.00 0.00 61.08 0.00 63.16 0.90 
56.96 0.00 59.04 0.00 61.12 0.00 63.20 0.92 
57.00 0.00 59.08 0.00 61.16 0.00 63.24 0.94 

I 
57.04 0.00 59.12 0.00 61.20 0.00 63.28 0.96 
57.08 0.00 59.16 0.00 61.24 0.00 63.32 0.98 
57.12 0.00 59.20 0.00 61.28 0.00 63.36 1.00 
57.16 0.00 59.24 0.00 61.32 0.00 63.40 1.01 

I 
57.20 0.00 59.28 0.00 61.36 0.00 63.44 1.03 
57.24 0.00 59.32 0.00 61.40 0.00 63.48 1.05 
57.28 0.00 59.36 0.00 61.44 0.00 63.52 1.07 
57.32 0.00 59.40 0.00 61.48 0.00 63.56 1.08 

I 57.36 0.00 59.44 0.00 61.52 0.00 63.60 1.10 
57.40 0.00 59.48 0.00 61.56 0.00 63.64 1.11 
57.44 0.00 59.52 0.00 61.60 0.00 63.68 1.13 

I 
57.48 0.00 59.56 0.00 61.64 0.00 63.72 1.15 
57.52 0.00 59.60 0.00 61.68 0.00 63.76 1.16 
57.56 0.00 59.64 0.00 61.72 0.00 63.80 1.18 
57.60 0.00 59.68 0.00 61.76 0.00 63.84 1.19 

I 57.64 0.00 59.72 0.00 61.80 0.00 63.88 1.21 
57.68 0.00 59.76 0.00 61.84 0.00 63.92 1.22 
57.72 0.00 59.80 0.00 61.88 0.00 63.96 1.24 
57.76 0.00 59.84 0.00 61.92 0.00 64.00 1.25 

I 57.80 0.00 59.88 0.00 61.96 0.00 64.04 1.26 
57.84 0.00 59.92 0.00 62.00 0.00 64.08 1.28 
57.88 0.00 59.96 0.00 62.04 0.01 64.12 1.29 

I 
57.92 0.00 60.00 0.00 62.08 0.02 64.16 1.31 
57.96 0.00 60.04 0.00 62.12 0.04 64.20 1.32 
58.00 0.00 60.08 0.00 62.16 0.07 64.24 1.33 
58.04 0.00 60.12 0.00 62.20 0.11 64.28 1.35 

I 
I 
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Stage-Discharge for Pond BMP-3: sed basin 3 (continued) 

Elevation Primary Elevation Primary Elevation Primary Elevation Primary I 
(feet} (cfs} (feet} (cfs} (feet} (cfs} (feet} (cfs} 
64.32 1.36 66.40 1.93 68.48 57.56 70.56 61.56 

I 64.36 1.37 66.44 1.94 68.52 57.64 70.60 61.63 
64.40 1.39 66.48 1.94 68.56 57.72 70.64 61.71 
64.44 1.40 66.52 2.07 68.60 57.80 70.68 61.78 
64.48 1.41 66.56 2.57 68.64 57.88 70.72 61.85 I 64.52 1.42 66.60 3.27 68.68 57.96 70.76 61.93 
64.56 1.44 66.64 4.13 68.72 58.04 70.80 62.00 
64.60 1.45 66.68 5.13 68.76 58.11 70.84 62.07 
64.64 1.46 66.72 6.24 68.80 58.19 70.88 62.15 I 64.68 1.47 66.76 7.46 68.84 58.27 70.92 62.22 
64.72 1.49 66.80 8.77 68.88 58.35 70.96 62.30 
64.76 1.50 66.84 10.17 68.92 58.43 71.00 62.37 

I 64.80 1.51 66.88 11.66 68.96 58.51 71.04 62.44 
64.84 1.52 66.92 13.23 69.00 58.59 71.08 62.52 
64.88 1.53 66.96 14.87 69.04 58.66 71.12 62.59 
64.92 1.54 67.00 16.59 69.08 58.74 71.16 62.66 I 64.96 1.56 67.04 18.38 69.12 58.82 71.20 62.73 
65.00 1.57 67.08 20.23 69.16 58.90 71.24 62.81 
65.04 1.58 67.12 22.15 69.20 58.97 71.28 62.88 
65.08 1.59 67.16 24.13 69.24 59.05 71.32 62.95 I 65.12 1.60 67.20 26.17 69.28 59.13 71.36 63.03 
65.16 1.61 67.24 28.27 69.32 59.21 71.40 63.10 
65.20 1.62 67.28 30.43 69.36 59.28 71.44 63.17 

I 65.24 1.63 67.32 32.64 69.40 59.36 71.48 63.24 
65.28 1.65 67.36 34.91 69.44 59.44 71.52 63.32 
65.32 1.66 67.40 37.23 69.48 59.52 71.56 63.39 
65.36 1.67 67.44 39.60 69.52 59.59 71.60 63.46 I 65.40 1.68 67.48 42.03 69.56 59.67 71.64 63.53 
65.44 1.69 67.52 44.50 69.60 59.75 71.68 63.60 
65.48 1.70 67.56 47.02 69.64 59.82 71.72 63.68 
65.52 1.71 67.60 49.59 69.68 59.90 71.76 63.75 I 65.56 1.72 67.64 52.21 69.72 59.98 71.80 63.82 
65.60 1.73 67.68 54.88 69.76 60.05 71.84 63.89 
65.64 1.74 67.72 56.03 69.80 60.13 71.88 63.96 

I 65.68 1.75 67.76 56.11 69.84 60.20 71.92 64.03 
65.72 1.76 67.80 56.19 69.88 60.28 71.96 64.11 
65.76 1.77 67.84 56.27 69.92 60.36 72.00 64.18 
65.80 1.78 67.88 56.36 69.96 60.43 I 65.84 1.79 67.92 56.44 70.00 60.51 
65.88 1.80 67.96 56.52 70.04 60.58 
65.92 1.81 68.00 56.60 70.08 60.66 
65.96 1.82 68.04 56.68 70.12 60.73 I 66.00 1.83 68.08 56.76 70.16 60.81 
66.04 1.84 68.12 56.84 70.20 60.88 
66.08 1.85 68.16 56.92 70.24 60.96 

I 66.12 1.86 68.20 57.00 70.28 61.03 
66.16 1.87 68.24 57.08 70.32 61.11 
66.20 1.88 68.28 57.16 70.36 61.18 
66.24 1.89 68.32 57.24 70.40 61.26 I 66.28 1.90 68.36 57.32 70.44 61.33 
66.32 1.91 68.40 57.40 70.48 61.41 
66.36 1.92 68.44 57.48 70.52 61.48 

I 
I 
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Stage-Area-Storage for Pond BMP-3: sed basin 3 

I Elevation Surface Storage Elevation Surface Storage 
{feet} {sg-ft} {cubic-feet} {feet} {sg-ft} {cubic-feet} 
56.00 600 0 58.08 1,313 2,385 

I 56.04 614 46 58.12 1,327 2,430 
56.08 627 92 58.16 1,341 2,476 
56.12 641 138 58.20 1,354 2,522 
56.16 655 183 58.24 1,368 2,568 

I 56.20 669 229 58.28 1,382 2,614 
56.24 682 275 58.32 1,395 2,660 
56.28 696 321 58.36 1,409 2,706 

I 
56.32 710 367 58.40 1,423 2,751 
56.36 723 413 58.44 1,437 2,797 
56.40 737 459 58.48 1,450 2,843 
56.44 751 504 58.52 1,464 2,889 

I 56.48 765 550 58.56 1,478 2,935 
56.52 778 596 58.60 1,491 2,981 
56.56 792 642 58.64 1,505 3,027 
56.60 806 688 58.68 1,519 3,072 

I 56.64 819 734 58.72 1,533 3,118 
56.68 833 780 58.76 1,546 3,164 
56.72 847 825 58.80 1,560 3,210 

I 
56.76 861 871 58.84 1,574 3,256 
56.80 874 917 58.88 1,587 3,302 
56.84 888 963 58.92 1,601 3,348 
56.88 902 1,009 58.96 1,615 3,393 

I 56.92 915 1,055 59.00 1,629 3,439 
56.96 929 1, 101 59.04 1,642 3,485 
57.00 943 1,146 59.08 1,656 3,531 

I 
57.04 957 1,192 59.12 1,670 3,577 
57.08 970 1,238 59.16 1,683 3,623 
57.12 984 1,284 59.20 1,697 3,669 
57.16 998 1,330 59.24 1,711 3,714 

I 57.20 1,011 1,376 59.28 1,725 3,760 
57.24 1,025 1,422 59.32 1,738 3,806 
57.28 1,039 1,467 59.36 1,752 3,852 
57.32 1,053 1,513 59.40 1,766 3,898 

I 57.36 1,066 1,559 59.44 1,779 3,944 
57.40 1,080 1,605 59.48 1,793 3,990 
57.44 1,094 1,651 59.52 1,809 4,051 

I 
57.48 1,107 1,697 59.56 1,826 4,127 
57.52 1, 121 1,743 59.60 1,844 4,203 
57.56 1,135 1,788 59.64 1,862 4,280 
57.60 1,149 1,834 59.68 1,879 4,356 

I 57.64 1,162 1,880 59.72 1,897 4,432 
57.68 1,176 1,926 59.76 1,914 4,509 
57.72 1,190 1,972 59.80 1,932 4,585 
57.76 1,203 2,018 59.84 1,950 4,661 

I 57.80 1,217 2,064 59.88 1,967 4,738 
57.84 1,231 2,109 59.92 1,985 4,814 
57.88 1,245 2,155 59.96 2,002 4,891 

I 
57.92 1,258 2,201 60.00 2,020 4,967 
57.96 1,272 2,247 60.04 2,041 5,068 
58.00 1,286 2,293 60.08 2,061 5,168 
58.04 1,299 2,339 60.12 2,082 5,269 

I 
I 
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Stage-Area-Storage for Pond BMP-3: sed basin 3 (continued) 

2/15/2005 I 
Elevation Surface Storage Elevation Surface Storage I 

{feet} {sg-ft} {cubic-feet} {feet} {sg-ft} {cubic-feet} 
60.16 2,102 5,370 62.24 3,197 10,877 

I 60.20 2,123 5,470 62.28 3,222 11,022 
60.24 2,144 5,571 62.32 3,246 11,168 
60.28 2,164 5,672 62.36 3,270 11,314 
60.32 2,185 5,772 62.40 3,295 11,460 

I 60.36 2,205 5,873 62.44 3,319 11,606 
60.40 2,226 5,974 62.48 3,344 11,751 
60.44 2,247 6,075 62.52 3,369 11,897 
60.48 2,267 6,175 62.56 3,393 12,043 I 60.52 2,288 6,276 62.60 3,418 12,189 
60.56 2,308 6,377 62.64 3,442 12,335 
60.60 2,329 6,477 62.68 3,467 12,480 

I 60.64 2,350 6,578 62.72 3,491 12,626 
60.68 2,370 6,679 62.76 3,515 12,772 
60.72 2,391 6,779 62.80 3,540 12,918 
60.76 2,411 6,880 62.84 3,565 13,064 

I 60.80 2,432 6,981 62.88 3,589 13,210 
60.84 2,453 7,082 62.92 3,614 13,355 
60.88 2,473 7,182 62.96 3,638 13,501 
60.92 2,494 7,283 63.00 3,663 13,647 I 60.96 2,514 7,384 63.04 3,687 13,793 
61.00 2,535 7,484 63.08 3,711 13,939 
61.04 2,556 7,585 63.12 3,736 14,084 

I 61.08 2,576 7,686 63.16 3,760 14,230 
61.12 2,597 7,786 63.20 3,785 14,376 
61.16 2,617 7,887 63.24 3,810 14,522 
61.20 2,638 7,988 63.28 3,834 14,668 I 61.24 2,659 8,088 63.32 3,859 14,813 
61.28 2,679 8,189 63.36 3,883 14,959 
61.32 2,700 8,290 63.40 3,907 15,105 
61.36 2,720 8,391 63.44 3,932 15,251 I 61.40 2,741 8,491 63.48 3,957 15,397 
61.44 2,762 8,592 63.52 3,981 15,543 
61.48 2,782 8,693 63.56 4,006 15,688 

I 61.52 2,803 8,793 63.60 4,030 15,834 
61.56 2,823 8,894 63.64 4,055 15,980 
61.60 2,844 8,995 63.68 4,079 16,126 
61.64 2,865 9,095 63.72 4,103 16,272 I 61.68 2,885 9,196 63.76 4,128 16,417 
61.72 2,906 9,297 63.80 4,152 16,563 
61.76 2,926 9,397 63.84 4,177 16,709 
61.80 2,947 9,498 63.88 4,202 16,855 I 61.84 2,968 9,599 63.92 4,226 17,001 
61.88 2,988 9,700 63.96 4,251 17,146 
61.92 3,009 9,800 64.00 4,275 17,292 

I 61.96 3,029 9,901 64.04 4,304 17,491 
62.00 3,050 10,002 64.08 4,333 17,691 
62.04 3,074 10,147 64.12 4,362 17,890 
62.08 3,099 10,293 64.16 4,391 18,089 I 62.12 3,123 10,439 64.20 4,420 18,288 
62.16 3,148 10,585 64.24 4,448 18,487 
62.20 3,173 10,731 64.28 4,477 18,687 

I 
I 



I sed basin 3 Type II 24-hr 2 yr Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP Page 19 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 2/15/2005 

I Stage-Area-Storage for Pond BMP-3: sed basin 3 (continued) 

I Elevation Surface Storage Elevation Surface Storage 
{feet) {sg-ft} {cubic-feet} {feet} {sg-ft} {cubic-feet} 
64.32 4,506 18,886 66.40 6,051 29,864 

I 
64.36 4,535 19,085 66.44 6,084 30,125 
64.40 4,564 19,284 66.48 6,117 30,387 
64.44 4,593 19,483 66.52 6,150 30,648 
64.48 4,622 19,683 66.56 6,183 30,909 

I 64.52 4,651 19,882 66.60 6,216 31,170 
64.56 4,680 20,081 66.64 6,250 31,431 
64.60 4,708 20,280 66.68 6,283 31,693 

I 
64.64 4,737 20,479 66.72 6,316 31,954 
64.68 4,766 20,679 66.76 6,349 32,215 
64.72 4,795 20,878 66.80 6,382 32,476 
64.76 4,824 21,077 66.84 6,415 32,737 

I 64.80 4,853 21,276 66.88 6,448 32,999 
64.84 4,882 21,475 66.92 6,481 33,260 
64.88 4,911 21,675 66.96 6,514 33,521 
64.92 4,940 21,874 67.00 6,548 33,782 

I 64.96 4,969 22,073 67.04 6,581 34,043 
65.00 4,998 22,272 67.08 6,614 34,305 
65.04 5,026 22,471 67.12 6,647 34,566 

I 
65.08 5,055 22,671 67.16 6,680 34,827 
65.12 5,084 22,870 67.20 6,713 35,088 
65.16 5,113 23,069 67.24 6,746 35,349 
65.20 5,142 23,268 67.28 6,779 35,611 

I 65.24 5,171 23,467 67.32 6,812 35,872 
65.28 5,200 23,667 67.36 6,845 36,133 
65.32 5,229 23,866 67.40 6,879 36,394 
65.36 5,258 24,065 67.44 6,912 36,655 

I 65.40 5,287 24,264 67.48 6,945 36,917 
65.44 5,315 24,463 67.52 6,978 37,178 
65.48 5,344 24,663 67.56 7,011 37,439 

I 
65.52 5,373 24,862 67.60 7,044 37,700 
65.56 5,402 25,061 67.64 7,077 37,961 
65.60 5,431 25,260 67.68 7,110 38,223 
65.64 5,460 25,459 67.72 7,143 38,484 

I 65.68 5,489 25,659 67.76 7,176 38,745 
65.72 5,518 25,858 67.80 7,209 39,006 
65.76 5,547 26,057 67.84 7,243 39,267 
65.80 5,575 26,256 67.88 7,276 39,529 

I 65.84 5,604 26,455 67.92 7,309 39,790 
65.88 5,633 26,655 67.96 7,342 40,051 
65.92 5,662 26,854 68.00 7,375 40,312 

I 
65.96 5,691 27,053 68.04 7,414 40,645 
66.00 5,720 27,252 68.08 7,452 40,978 
66.04 5,753 27,513 68.12 7,491 41,311 
66.08 5,786 27,775 68.16 7,529 41,643 

I 66.12 5,819 28,036 68.20 7,568 41,976 
66.16 5,852 28,297 68.24 7,606 42,309 
66.20 5,886 28,558 68.28 7,645 42,642 

I 
66.24 5,919 28,819 68.32 7,683 42,974 
66.28 5,952 29,081 68.36 7,721 43,307 
66.32 5,985 29,342 68.40 7,760 43,640 
66.36 6,018 29,603 68.44 7,798 43,973 

I 
I 
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I 
Stage-Area-Storage for Pond BMP-3: sed basin 3 (continued) 

Elevation Surface Storage Elevation Surface Storage I (feet} (sg-ft} (cubic-feet} (feet} (sg-ft} (cubic-feet} 
68.48 7,837 44,305 70.56 9,910 62,758 
68.52 7,875 44,638 70.60 9,954 63,173 I 68.56 7,914 44,971 70.64 9,998 63,587 
68.60 7,952 45,304 70.68 10,041 64,002 
68.64 7,991 45,636 70.72 10,085 64,417 

I 68.68 8,030 45,969 70.76 10,128 64,832 
68.72 8,068 46,302 70.80 10,172 65,247 
68.76 8,107 46,635 70.84 10,216 65,662 
68.80 8,145 46,967 70.88 10,259 66,076 I 68.84 8,184 47,300 70.92 10,303 66,491 
68.88 8,222 47,633 70.96 10,346 66,906 
68.92 8,261 47,966 71.00 10,390 67,321 
68.96 8,299 48,298 71.04 10,434 67,736 I 69.00 8,338 48,631 71.08 10,477 68,151 
69.04 8,376 48,964 71.12 10,521 68,566 
69.08 8,414 49,297 71.16 10,564 68,980 

I 69.12 8,453 49,629 71.20 10,608 69,395 
69.16 8,491 49,962 71.24 10,652 69,810 
69.20 8,530 50,295 71.28 10,695 70,225 
69.24 8,568 50,628 71.32 10,739 70,640 I 69.28 8,607 50,960 71.36 10,782 71,055 
69.32 8,645 51,293 71.40 10,826 71,469 
69.36 8,684 51,626 71.44 10,870 71,884 

I 69.40 8,723 51,959 71.48 10,913 72,299 
69.44 8,761 52,292 71.52 10,957 72,714 
69.48 8,800 52,624 71.56 11,000 73,129 
69.52 8,838 52,957 71.60 11,044 73,544 

I 69.56 8,877 53,290 71.64 11,088 73,958 
69.60 8,915 53,623 71.68 11,131 74,373 
69.64 8,954 53,955 71.72 11, 175 74,788 
69.68 8,992 54,288 71.76 11,218 75,203 I 69.72 9,030 54,621 71.80 11,262 75,618 
69.76 9,069 54,954 71.84 11,306 76,033 
69.80 9,107 55,286 71.88 11,349 76,447 

I 69.84 9,146 55,619 71.92 11,393 76,862 
69.88 9,184 55,952 71.96 11,436 77,277 
69.92 . 9,223 56,285 72.00 11,480 77,692 
69.96 9,262 56,617 

I 70.00 9,300 56,950 
70.04 9,344 57,365 
70.08 9,387 57,780 
70.12 9,431 58,195 I 70.16 9,474 58,609 
70.20 9,518 59,024 
70.24 9,562 59,439 

I 70.28 9,605 59,854 
70.32 9,649 60,269 
70.36 9,692 60,684 
70.40 9,736 61,098 

I 70.44 9,780 61,513 
70.48 9,823 61,928 
70.52 9,867 62,343 

I 
I 
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment Post Dev: 1/3 Acre Lots 

Pond BMP-3: sed basin 3 

Runoff Area=S.300 ac Runoff Depth=4.03" 
Tc=25.0 min CN=81 Runoff=22.21 cfs 1.778 af 

Peak Elev=66.98' Storage=33,625 cf lnflow=22.21 cfs 1.778 af 
Outflow=15.69 cfs 1.455 af 

Total Runoff Area = 5.300 ac Runoff Volume = 1. 778 af Average Runoff Depth = 4.03" 



sed basin 3 Type II 24-hr 25 yr Rainfal/=6.50" 
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Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 22.21 cfs @ 12.18 hrs, Volume= 1.778 af, Depth= 4.03" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 25 yr Rainfall=6.50" 

Area (ac) CN Description 
5.300 

Tc Length 
(min) (feet) 
25.0 
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81 1/3 acre lots, 30% imp, HSG C 

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

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 

Hydrograph 
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots 

I Time Precip. Excess Runoff Time Precip. Excess Runoff 
{hours} {inches} {inches} {cfs} {hours} {inches} {inches} (cfs) 

5.00 0.41 0.00 0.00 7.60 0.72 0.02 0.11 

I 5.05 0.41 0.00 0.00 7.65 0.73 0.03 0.11 
5.10 0.42 0.00 0.00 7.70 0.74 0.03 0.12 
5.15 0.43 0.00 0.00 7.75 0.74 0.03 0.12 
5.20 0.43 0.00 0.00 7.80 0.75 0.03 0.12 

I 5.25 0.44 0.00 0.00 7.85 0.76 0.03 0.13 
5.30 0.44 0.00 0.00 7.90 0.77 0.03 0.13 
5.35 0.45 0.00 0.00 7.95 0.77 0.03 0.13 

I 
5.40 0.45 0.00 0.00 8.00 0.78 0.04 0.14 
5.45 0.46 0.00 0.00 8.05 0.79 0.04 0.14 
5.50 0.46 0.00 0.00 8.10 0.79 0.04 0.15 
5.55 0.47 0.00 0.00 8.15 0.80 0.04 0.15 

I 5.60 0.47 0.00 0.00 8.20 0.81 0.04 0.15 
5.65 0.48 0.00 0.00 8.25 0.82 0.05 0.16 
5.70 0.49 0.00 0.00 8.30 0.83 0.05 0.16 
5.75 0.49 0.00 0.00 8.35 0.83 0.05 0.17 

I 5.80 0.50 0.00 0.00 8.40 0.84 0.05 0.17 
5.85 0.50 0.00 0.00 8.45 0.85 0.05 0.18 
5.90 0.51 0.00 0.00 8.50 0.86 0.06 0.19 

I 
5.95 0.51 0.00 0.00 8.55 0.87 0.06 0.20 
6.00 0.52 0.00 0.01 8.60 0.88 0.06 0.20 
6.05 0.53 0.00 0.01 8.65 0.89 0.06 0.21 
6.10 0.53 0.00 0.01 8.70 0.90 0.07 0.22 

I 6.15 0.54 0.00 0.01 8.75 0.91 0.07 0.23 
6.20 0.54 0.00 0.02 8.80 0.92 0.07 0.23 
6.25 0.55 0.00 0.02 8.85 0.93 0.07 0.24 
6.30 0.56 0.00 0.02 8.90 0.94 0.08 0.25 

I 6.35 0.56 0.00 0.02 8.95 0.95 0.08 0.26 
6.40 0.57 0.00 0.03 9.00 0.96 0.08 0.27 
6.45 0.57 0.00 0.03 9.05 0.97 0.09 0.28 

I 
6.50 0.58 0.01 0.03 9.10 0.98 0.09 0.29 
6.55 0.59 0.01 0.04 9.15 0.99 0.09 0.30 
6.60 0.59 0.01 0.04 9.20 1.00 0.10 0.31 
6.65 0.60 0.01 0.04 9.25 1.01 0.10 0.32 

I 6.70 0.61 0.01 0.05 9.30 1.02 0.10 0.33 
6.75 0.61 0.01 0.05 9.35 1.03 0.11 0.34 
6.80 0.62 0.01 0.05 9.40 1.04 0.11 0.34 
6.85 0.62 0.01 0.06 9.45 1.05 0.11 0.35 

I 6.90 0.63 0.01 0.06 9.50 1.06 0.12 0.36 
6.95 0.64 0.01 0.06 9.55 1.07 0.12 0.36 
7.00 0.64 0.01 0.07 9.60 1.08 0.13 0.37 

I 
7.05 0.65 0.01 0.07 9.65 1.09 0.13 0.38 
7.10 0.66 0.01 0.07 9.70 1.10 0.13 0.38 
7.15 0.66 0.01 0.08 9.75 1.11 0.14 0.39 
7.20 0.67 0.02 0.08 9.80 1.13 0.14 0.40 

I 7.25 0.68 0.02 0.08 9.85 1.14 0.15 0.41 
7.30 0.68 0.02 0.09 9.90 1.15 0.15 0.42 
7.35 0.69 0.02 0.09 9.95 1.16 0.16 0.43 

I 
7.40 0.70 0.02 0.09 10.00 1.18 0.16 0.45 
7.45 0.70 0.02 0.10 10.05 1.19 0.17 0.46 
7.50 0.71 0.02 0.10 10.10 1.20 0.17 0.48 
7.55 0.72 0.02 0.10 10.15 1.22 0.18 0.49 

I 
I 
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I Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots (continued) 

Time Precip. Excess Runoff Time Precip. Excess Runoff I (hours} (inches} (inches} (cfs} (hours} (inches} (inches} (cfs) 
10.20 1.23 0.19 0.51 12.80 4.93 2.93 4.05 
10.25 1.25 0.19 0.53 12.85 4.95 2.95 3.66 I 10.30 1.26 0.20 0.54 12.90 4.98 2.96 3.34 
10.35 1.28 0.21 0.57 12.95 5.00 2.98 3.08 
10.40 1.29 0.21 0.59 13.00 5.02 3.00 2.87 

I 10.45 1.31 0.22 0.61 13.05 5.04 3.02 2.69 
10.50 1.33 0.23 0.63 13.10 5.06 3.04 2.53 
10.55 1.34 0.24 0.66 13.15 5.08 3.05 2.40 
10.60 1.36 0.25 0.68 13.20 5.09 3.07 2.28 I 10.65 1.38 0.25 0.71 13.25 5.11 3.08 2.17 
10.70 1.40 0.26 0.74 13.30 5.13 3.10 2.07 
10.75 1.42 0.27 0.77 13.35 5.15 3.11 1.99 
10.80 1.44 0.28 0.80 13.40 5.16 3.13 1.92 I 10.85 1.46 0.29 0.83 13.45 5.18 3.14 1.86 
10.90 1.48 0.31 0.87 13.50 5.19 3.16 1.81 
10.95 1.50 0.32 0.91 13.55 5.21 3.17 1.76 

I 11.00 1.53 0.33 0.95 13.60 5.22 3.18 1.71 
11.05 1.55 0.34 0.99 13.65 5.24 3.20 1.66 
11.10 1.58 0.36 1.04 13.70 5.25 3.21 1.62 
11.15 1.60 0.37 1.09 13.75 5.27 3.22 1.58 I 11.20 1.63 0.39 1.14 13.80 5.28 3.23 1.54 
11.25 1.66 0.40 1.20 13.85 5.29 3.25 1.50 
11.30 1.70 0.42 1.26 13.90 5.31 3.26 1.46 
11.35 1.73 0.44 1.34 13.95 5.32 3.27 1.43 I 11.40 1.76 0.46 1.42 14.00 5.33 3.28 1.39 
11.45 1.80 0.48 1.51 14.05 5.34 3.29 1.36 
11.50 1.84 0.51 1.61 14.10 5.35 3.30 1.33 

I 11.55 1.90 0.54 1.72 14.15 5.37 3.31 1.30 
11.60 1.99 0.60 1.84 14.20 5.38 3.32 1.27 
11.65 2.13 0.69 2.03 14.25 5.39 3.33 1.24 
11.70 2.30 0.80 2.35 14.30 5.40 3.34 1.21 I 11.75 2.52 0.95 2.92 14.35 5.41 3.35 1.19 
11.80 2.80 1.16 3.82 14.40 5.42 3.36 1.17 
11.85 3.19 1.46 5.15 14.45 5.43 3.37 1.16 
11.90 3.69 1.86 7.02 14.50 5.44 3.38 1.14 I 11.95 4.12 2.22 9.59 14.55 5.46 3.39 1.13 
12.00 4.31 2.38 12.91 14.60 5.47 3.40 1.11 
12.05 4.37 2.44 16.62 14.65 5.48 3.41 1.10 

I 12.10 4.43 2.49 19.94 14.70 5.49 3.42 1.09 
12.15 4.49 2.54 21.93 14.75 5.50 3.43 1.08 
12.20 4.54 2.58 22.09 14.80 5.51 3.44 1.06 
12.25 4.59 2.63 20.67 14.85 5.52 3.45 1.05 I 12.30 4.63 2.66 18.26 14.90 5.53 3.46 1.04 
12.35 4.68 2.70 15.48 14.95 5.54 3.47 1.03 
12.40 4.71 2.73 12.84 15.00 5.55 3.47 1.02 
12.45 4.75 2.76 10.69 15.05 5.56 3.48 1.01 I 12.50 4.78 2.79 9.05 15.10 5.57 3.49 1.00 
12.55 4.81 2.81 7.76 15.15 5.58 3.50 0.99 
12.60 4.83 2.84 6.71 15.20 5.59 3.51 0.98 

I 12.65 4.86 2.86 5.84 15.25 5.60 3.52 0.97 
12.70 4.88 2.88 5.13 15.30 5.60 3.52 0.96 
12.75 4.91 2.90 4.54 15.35 5.61 3.53 0.95 

I 
I 
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Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots (continued) 

I Time Precip. Excess Runoff Time Precip. Excess Runoff 
(hours l (inches l (inches l (cfs) (hours l (inches l (inches l (cfs} 

15.40 5.62 3.54 0.94 18.00 5.99 3.87 0.60 

I 15.45 5.63 3.55 0.92 18.05 5.99 3.88 0.60 
15.50 5.64 3.56 0.91 18.10 6.00 3.88 0.59 
15.55 5.65 3.56 0.90 18.15 6.00 3.89 0.59 

I 
15.60 5.66 3.57 0.89 18.20 6.01 3.89 0.58 
15.65 5.66 3.58 0.88 18.25 6.02 3.90 0.58 
15.70 5.67 3.59 0.87 18.30 6.02 3.90 0.58 
15.75 5.68 3.59 0.86 18.35 6.03 3.91 0.57 

I 15.80 5.69 3.60 0.85 18.40 6.03 3.91 0.57 
15.85 5.70 3.61 0.84 18.45 6.04 3.92 0.56 
15.90 5.70 3.62 0.83 18.50 6.04 3.92 0.56 
15.95 5.71 3.62 0.82 18.55 6.05 3.93 0.56 

I 16.00 5.72 3.63 0.81 18.60 6.05 3.93 0.55 
16.05 5.73 3.64 0.80 18.65 6.06 3.94 0.55 
16.10 5.73 3.64 0.78 18.70 6.06 3.94 0.55 

I 
16.15 5.74 3.65 0.77 18.75 6.07 3.95 0.54 
16.20 5.75 3.66 0.76 18.80 6.07 3.95 0.54 
16.25 5.76 3.66 0.75 18.85 6.08 3.96 0.53 
16.30 5.76 3.67 0.75 18.90 6.09 3.96 0.53 

I 16.35 5.77 3.68 0.74 18.95 6.09 3.97 0.53 
16.40 5.78 3.68 0.73 19.00 6.10 3.97 0.52 
16.45 5.79 3.69 0.72 19.05 6.10 3.98 0.52 

I 
16.50 5.79 3.70 0.72 19.10 6.11 3.98 0.51 
16.55 5.80 3.70 0.71 19.15 6.11 3.98 0.51 
16.60 5.81 3.71 0.71 19.20 6.12 3.99 0.51 
16.65 5.81 3.71 0.70 19.25 6.12 3.99 0.50 

I 16.70 5.82 3.72 0.70 19.30 6.12 4.00 0.50 
16.75 5.83 3.73 0.70 19.35 6.13 4.00 0.49 
16.80 5.83 3.73 0.69 19.40 6.13 4.01 0.49 
16.85 5.84 3.74 0.69 19.45 6.14 4.01 0.49 

I 16.90 5.85 3.75 0.68 19.50 6.14 4.01 0.48 
16.95 5.85 3.75 0.68 19.55 6.15 4.02 0.48 
17.00 5.86 3.76 0.68 19.60 6.15 4.02 0.48 

I 
17.05 5.87 3.76 0.67 19.65 6.16 4.03 0.47 
17.10 5.87 3.77 0.67 19.70 6.16 4.03 0.47 
17.15 5.88 3.78 0.66 19.75 6.17 4.04 0.46 
17.20 5.89 3.78 0.66 19.80 6.17 4.04 0.46 

I 17.25 5.89 3.79 0.66 19.85 6.18 4.04 0.46 
17.30 5.90 3.79 0.65 19.90 6.18 4.05 0.45 
17.35 5.91 3.80 0.65 19.95 6.18 4.05 0.45 
17.40 5.91 3.80 0.65 20.00 6.19 4.06 0.44 

I 17.45 5.92 3.81 0.64 
17.50 5.93 3.82 0.64 
17.55 5.93 3.82 0.63 

I 
17.60 5.94 3.83 0.63 
17.65 5.94 3.83 0.63 
17.70 5.95 3.84 0.62 
17.75 5.96 3.84 0.62 

I 17.80 5.96 3.85 0.61 
17.85 5.97 3.86 0.61 
17.90 5.97 3.86 0.61 
17.95 

I 
5.98 3.87 0.60 

I 
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Inflow Area= 
Inflow = 

Pond BMP-3: sed basin 3 

for 25 yr event 
1.778 af 

Outflow = 
Primary = 

5.300 ac, Inflow Depth = 4.03" 
22.21 cfs @ 12.18 hrs, Volume= 
15.69 cfs @ 12.36 hrs, Volume= 
15.69 cfs @ 12.36 hrs, Volume= 

1.455 af, Atten= 29%, 
1.455 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 66.98' @ 12.36 hrs Surf.Area= 6,528 sf Storage= 33,625 cf 
Plug-Flow detention time= 149.7 min calculated for 1.455 af (82% of inflow) 
Center-of-Mass det. time= 100.1 min ( 883.4 - 783.3 ) 

# 
1 

Elevation 
(feet) 
56.00 
59.50 
60.00 
62.00 
64.00 
66.00 
68.00 
70.00 
72.00 

Invert Avail.Storage Storage Description 
56.00' 77,692 cf Custom Stage Data {Pyramidal) Listed below 

Surf.Area 
(sq-ft) 

600 
1,800 
2,020 
3,050 
4,275 
5,720 
7,375 
9,300 

11,480 

Inc.Store 
(cubic-feet) 

0 
4,012 

954 
5,035 
7,291 
9,960 

13,060 
16,638 
20,742 

Cum.Store 
(cubic-feet) 

0 
4,012 
4,967 

10,002 
17,292 
27,252 
40,312 
56,950 
77,692 

Wet.Area 
(sq-ft) 

600 
1,888 
2,125 
3,230 
4,547 
6,098 
7,874 
9,933 

12,260 

# Routing Invert Outlet Devices 
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Lag= 11.1 min 

1 Primary 53.00' 24.0" x 80.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 45.30' S= 0.0963 '/' n= 0.012 Cc= 0.900 

2 Device 1 
3 Device 1 

62.00' 6.0" Vert. Orifice/Grate C= 0.600 
66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary OutFlow Max=15.04 cfs@ 12.36 hrs HW=66.96' (Free Discharge) 
L1=Culvert (Passes 15.04 cfs of 54.46 cfs potential flow) 

t2=0rifice/Grate (Orifice Controls 2.05 cfs@ 10.5 fps) 
3=0rifice/Grate (Weir Controls 12.99 cfs@ 2.2 fps) 

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



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Pond BMP-3: sed basin 3 
Hydrograph 

·· . Inflow Area=S.300 ac 
Peak• :e-lev=66~98'· 

Storage=33,625 cf 

0·~~4". ~. +;-<~~~+4-4~~;.+;+-~~.;.,-,-,........-.,....,.......,....,,,..:.,....,...-,..,.;.,....,.......,...,.;.,..,...,...,., ..,.;., ..... ,..,_..,......,...,......,.:.,..,..,....,-( 
5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 
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Hydrograph for Pond BMP-3: sed basin 3 

Time Inflow Storage Elevation Primary I (hours} (cfs) (cubic-feet} (feet} (cfs} 
5.00 0.00 0 56.00 0.00 
5.05 0.00 0 56.00 0.00 I 5.10 0.00 0 56.00 0.00 
5.15 0.00 0 56.00 0.00 
5.20 0.00 0 56.00 0.00 

I 5.25 0.00 0 56.00 0.00 
5.30 0.00 0 56.00 0.00 
5.35 0.00 0 56.00 0.00 
5.40 0.00 0 56.00 0.00 I 5.45 0.00 0 56.00 0.00 
5.50 0.00 0 56.00 0.00 
5.55 0.00 0 56.00 0.00 
5.60 0.00 0 56.00 0.00 I 5.65 0.00 0 56.00 0.00 
5.70 0.00 0 56.00 0.00 
5.75 0.00 0 56.00 0.00 

I 5.80 0.00 0 56.00 0.00 
5.85 0.00 0 56.00 0.00 
5.90 0.00 1 56.00 0.00 
5.95 0.00 1 56.00 0.00 I 6.00 0.01 2 56.00 0.00 
6.05 0.01 4 56.00 0.00 
6.10 0.01 5 56.00 0.00 

I 6.15 0.01 8 56.01 0.00 
6.20 0.02 10 56.01 0.00 
6.25 0.02 13 56.01 0.00 
6.30 0.02 17 56.01 0.00 

I 6.35 0.02 21 56.02 0.00 
6.40 0.03 26 56.02 0.00 
6.45 0.03 31 56.03 0.00 
6.50 0.03 37 56.03 0.00 I 6.55 0.04 43 56.04 0.00 
6.60 0.04 50 56.04 0.00 
6.65 0.04 57 56.05 0.00 

I 6.70 0.05 65 56.06 0.00 
6.75 0.05 74 56.06 0.00 
6.80 0.05 83 56.07 0.00 
6.85 0.06 93 56.08 0.00 

I 6.90 0.06 103 56.09 0.00 
6.95 0.06 114 56.10 0.00 
7.00 0.07 126 56.11 0.00 
7.05 0.07 138 56.12 0.00 I 7.10 0.07 151 56.13 0.00 
7.15 0.08 165 56.14 0.00 
7.20 0.08 179 56.16 0.00 

I 7.25 0.08 193 56.17 0.00 
7.30 0.09 209 56.18 0.00 
7.35 0.09 225 56.20 0.00 
7.40 0.09 241 56.21 0.00 

I 7.45 0.10 258 56.23 0.00 
7.50 0.10 276 56.24 0.00 
7.55 0.10 295 56.26 0.00 

I 
I 
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Hydrograph for Pond BMP-3: sed basin 3 (continued) 

I Time Inflow Storage Elevation Primary 
(hours} (cfs} (cubic-feet} (feet} (cfs} 

7.60 0.11 314 56.27 0.00 

I 7.65 0.11 334 56.29 0.00 
7.70 0.12 354 56.31 0.00 
7.75 0.12 375 56.33 0.00 

I 
7.80 0.12 397 56.35 0.00 
7.85 0.13 420 56.37 0.00 
7.90 0.13 443 56.39 0.00 
7.95 0.13 467 56.41 0.00 

I 
8.00 0.14 491 56.43 0.00 
8.05 0.14 517 56.45 0.00 
8.10 0.15 543 56.47 0.00 
8.15 0.15 569 56.50 0.00 

I 8.20 0.15 597 56.52 0.00 
8.25 0.16 625 56.55 0.00 
8.30 0.16 654 56.57 0.00 

I 
8.35 0.17 684 56.60 0.00 
8.40 0.17 715 56.62 0.00 
8.45 0.18 747 56.65 0.00 
8.50 0.19 780 56.68 0.00 

I 
8.55 0.20 815 56.71 0.00 
8.60 0.20 850 56.74 0.00 
8.65 0.21 887 56.77 0.00 
8.70 0.22 926 56.81 0.00 

I 8.75 0.23 966 56.84 0.00 
8.80 0.23 1,008 56.88 0.00 
8.85 0.24 1,051 56.92 0.00 

I 
8.90 0.25 1,095 56.96 0.00 
8.95 0.26 1,142 57.00 0.00 
9.00 0.27 1,190 57.04 0.00 
9.05 0.28 1,239 57.08 0.00 

I 9.10 0.29 1,291 57.13 0.00 
9.15 0.30 1,344 57.17 0.00 
9.20 0.31 1,399 57.22 0.00 
9.25 0.32 1,455 57.27 0.00 

I 9.30 0.33 1,514 57.32 0.00 
9.35 0.34 1,573 57.37 0.00 
9.40 0.34 1,635 57.43 0.00 

I 
9.45 0.35 1,697 57.48 0.00 
9.50 0.36 1,761 57.54 0.00 
9.55 0.36 1,826 57.59 0.00 
9.60 0.37 1,892 57.65 0.00 

I 9.65 0.38 1,959 57.71 0.00 
9.70 0.38 2,028 57.77 0.00 
9.75 0.39 2,097 57.83 0.00 
9.80 0.40 2,168 57.89 0.00 

I 9.85 0.41 2,241 57.95 0.00 
9.90 0.42 2,315 58.02 0.00 
9.95 0.43 2,392 58.09 0.00 

I 
10.00 0.45 2,471 58.16 0.00 
10.05 0.46 2,553 58.23 0.00 
10.10 0.48 2,637 58.30 0.00 
10.15 0.49 2,724 58.38 0.00 

I 
I 
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Hydrograph for Pond BMP-3: sed basin 3 (continued) 

Time Inflow Storage Elevation Primary I 
{hours} {cfs} {cubic-feet} {feet} {cfs} 

10.20 0.51 2,814 58.45 0.00 

I 10.25 0.53 2,907 58.54 0.00 
10.30 0.54 3,003 58.62 0.00 
10.35 0.57 3,103 58.71 0.00 
10.40 0.59 3,207 58.80 0.00 

I 10.45 0.61 3,314 58.89 0.00 
10.50 0.63 3,426 58.99 0.00 
10.55 0.66 3,542 59.09 0.00 
10.60 0.68 3,663 59.19 0.00 I 10.65 0.71 3,788 59.30 0.00 
10.70 0.74 3,918 59.42 0.00 
10.75 0.77 4,054 59.52 0.00 

I 10.80 0.80 4,195 59.60 0.00 
10.85 0.83 4,342 59.67 0.00 
10.90 0.87 4,495 59.75 0.00 
10.95 0.91 4,655 59.84 0.00 

I 11.00 0.95 4,823 59.92 0.00 
11.05 0.99 4,998 60.01 0.00 
11.10 1.04 5,181 60.09 0.00 
11.15 1.09 5,373 60.16 0.00 I 11.20 1.14 5,573 60.24 0.00 
11.25 1.20 5,783 60.32 0.00 
11.30 1.26 6,005 60.41 0.00 

I 11.35 1.34 6,239 60.51 0.00 
11.40 1.42 6,487 60.60 0.00 
11.45 1.51 6,751 60.71 0.00 
11.50 1.61 7,032 60.82 0.00 I 11.55 1.72 7,332 60.94 0.00 
11.60 1.84 7,652 61.07 0.00 
11.65 2.03 8,000 61.20 0.00 
11.70 2.35 8,393 61.36 0.00 I 11.75 2.92 8,868 61.55 0.00 
11.80 3.82 9,474 61.79 0.00 
11.85 5.15 10,280 62.08 0.02 

I 11.90 7.02 11,344 62.37 0.32 
11.95 9.59 12,749 62.75 0.67 
12.00 12.91 14,628 63.27 0.95 
12.05 16.62 17,089 63.94 1.23 I 12.10 19.94 20,138 64.57 1.44 
12.15 21.93 23,629 65.27 1.64 
12.20 22.09 27,277 66.00 1.83 
12.25 20.67 30,752 66.54 2.32 I 12.30 18.26 32,997 66.88 11.65 
12.35 15.48 33,592 66.97 15.47 
12.40 12.84 33,442 66.95 14.51 

I 12.45 10.69 33,129 66.90 12.50 
12.50 9.05 32,816 66.85 10.71 
12.55 7.76 32,533 66.81 9.24 
12.60 6.71 32,287 66.77 7.97 I 12.65 5.84 32,080 66.74 6.89 
12.70 5.13 31,902 66.71 6.06 
12.75 4.54 31,734 66.69 5.47 

I 
I 
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Hydrograph for Pond BMP-3: sed basin 3 (continued) 

I Time Inflow Storage Elevation Primary 
{hours} {cfs} {cubic-feet} {feet} {cfs} 

12.80 4.05 31,574 66.66 4.90 

I 12.85 3.66 31,430 66.64 4.40 
12.90 3.34 31,307 66.62 3.97 
12.95 3.08 31,204 66.61 3.60 

I 
13.00 2.87 31,118 66.59 3.30 
13.05 2.69 31,046 66.58 3.05 
13.10 2.53 30,986 66.57 2.84 
13.15 2.40 30,935 66.56 2.66 

I 
13.20 2.28 30,889 66.56 2.53 
13.25 2.17 30,839 66.55 2.46 
13.30 2.07 30,786 66.54 2.37 
13.35 1.99 30,732 66.53 2.29 

I 13.40 1.92 30,680 66.52 2.20 
13.45 1.86 30,631 66.52 2.13 
13.50 1.81 30,585 66.51 2.06 

I 
13.55 1.76 30,542 66.50 1.99 
13.60 1.71 30,500 66.50 1.95 
13.65 1.66 30,454 66.49 1.95 
13.70 1.62 30,399 66.48 1.94 

I 
13.75 1.58 30,337 66.47 1.94 
13.80 1.54 30,268 66.46 1.94 
13.85 1.50 30,192 66.45 1.94 
13.90 1.46 30,110 66.44 1.93 

I 13.95 1.43 30,022 66.42 1.93 
14.00 1.39 29,929 66.41 1.93 
14.05 1.36 29,830 66.39 1.92 

I 
14.10 1.33 29,726 66.38 1.92 
14.15 1.30 29,616 66.36 1.92 
14.20 1.27 29,503 66.34 1.91 
14.25 1.24 29,384 66.33 1.91 

I 14.30 1.21 29,262 66.31 1.90 
14.35 1.19 29,136 66.29 1.90 
14.40 1.17 29,008 66.27 1.90 
14.45 1.16 28,876 66.25 1.89 

I 14.50 1.14 28,743 66.23 1.89 
14.55 1.13 28,608 66.21 1.88 
14.60 1.11 28,471 66.19 1.88 

I 
14.65 1.10 28,333 66.17 1.87 
14.70 1.09 28,194 66.14 1.87 
14.75 1.08 28,053 66.12 1.86 
14.80 1.06 27,912 66.10 1.86 

I 14.85 1.05 27,769 66.08 1.85 
14.90 1.04 27,625 66.06 1.84 
14.95 1.03 27,480 66.03 1.84 
15.00 1.02 27,334 66.01 1.83 

I 15.05 1.01 27,187 65.99 1.83 
15.10 1.00 27,040 65.96 1.82 
15.15 0.99 26,892 65.93 1.81 

I 
15.20 0.98 26,743 65.90 1.81 
15.25 0.97 26,594 65.87 1.80 
15.30 0.96 26,444 65.84 1.79 
15.35 0.95 26,293 65.81 1.78 

I 
I 
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Hydrograph for Pond BMP-3: sed basin 3 (continued) 

Time Inflow Storage Elevation Primary I 
(hours) (cfs) (cubic-feet) (feet) (cfs) 

15.40 0.94 26,142 65.78 1.78 

I 15.45 0.92 25,991 65.75 1.77 
15.50 0.91 25,839 65.72 1.76 
15.55 0.90 25,686 65.69 1.75 
15.60 0.89 25,533 65.65 1.74 I 15.65 0.88 25,379 65.62 1.74 
15.70 0.87 25,225 65.59 1.73 
15.75 0.86 25,071 65.56 1.72 
15.80 0.85 24,915 65.53 1.71 I 15.85 0.84 24,760 65.50 1.70 
15.90 0.83 24,604 65.47 1.70 
15.95 0.82 24,447 65.44 1.69 

I 16.00 0.81 24,290 65.41 1.68 
16.05 0.80 24,133 65.37 1.67 
16.10 0.78 23,975 65.34 1.66 
16.15 0.77 23,817 65.31 1.65 I 16.20 0.76 23,659 65.28 1.65 
16.25 0.75 23,500 65.25 1.64 
16.30 0.75 23,341 65.21 1.63 
16.35 0.74 23,183 65.18 1.62 I 16.40 0.73 23,024 65.15 1.61 
16.45 0.72 22,866 65.12 1.60 
16.50 0.72 22,709 65.09 1.59 

I 16.55 0.71 22,552 65.06 1.58 
16.60 0.71 22,396 65.02 1.57 
16.65 0.70 22,240 64.99 1.57 
16.70 0.70 22,086 64.96 1.56 I 16.75 0.70 21,932 64.93 1.55 
16.80 0.69 21,779 64.90 1.54 
16.85 0.69 21,627 64.87 1.53 
16.90 0.68 21,476 64.84 1.52 I 16.95 0.68 21,326 64.81 1.51 
17.00 0.68 21,176 64.78 1.50 
17.05 0.67 21,028 64.75 1.49 

I 17.10 0.67 20,880 64.72 1.49 
17.15 0.66 20,734 64.69 1.48 
17.20 0.66 20,588 64.66 1.47 
17.25 0.66 20,443 64.63 1.46 I 17.30 0.65 20,299 64.60 1.45 
17.35 0.65 20,156 64.58 1.44 
17.40 0.65 20,014 64.55 1.43 
17.45 0.64 19,873 64.52 1.42 I 17.50 0.64 19,732 64.49 1.41 
17.55 0.63 19,593 64.46 1.41 
17.60 0.63 19,455 64.43 1.40 

I 17.65 0.63 19,317 64.41 1.39 
17.70 0.62 19,180 64.38 1.38 
17.75 0.62 19,045 64.35 1.37 
17.80 0.61 18,910 64.32 1.36 I 17.85 0.61 18,776 64.30 1.35 
17.90 0.61 18,643 64.27 1.34 
17.95 0.60 18,511 64.24 1.33 

I 
I 
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Time 
(hours) 

18.00 
18.05 
18.10 
18.15 
18.20 
18.25 
18.30 
18.35 
18.40 
18.45 
18.50 
18.55 
18.60 
18.65 
18.70 
18.75 
18.80 
18.85 
18.90 
18.95 
19.00 
19.05 
19.10 
19.15 
19.20 
19.25 
19.30 
19.35 
19.40 
19.45 
19.50 
19.55 
19.60 
19.65 
19.70 
19.75 
19.80 
19.85 
19.90 
19.95 
20.00 

Inflow 
(cfs) 
0.60 
0.60 
0.59 
0.59 
0.58 
0.58 
0.58 
0.57 
0.57 
0.56 
0.56 
0.56 
0.55 
0.55 
0.55 
0.54 
0.54 
0.53 
0.53 
0.53 
0.52 
0.52 
0.51 
0.51 
0.51 
0.50 
0.50 
0.49 
0.49 
0.49 
0.48 
0.48 
0.48 
0.47 
0.47 
0.46 
0.46 
0.46 
0.45 
0.45 
0.44 

Hydrograph for Pond BMP-3: sed basin 3 (continued) 

Storage 
(cubic-feet) 

18,379 
18,249 
18, 119 
17,991 
17,863 
17,736 
17,611 
17,486 
17,362 
17,238 
17,117 
16,996 
16,878 
16,760 
16,644 
16,530 
16,417 
16,305 
16,195 
16,086 
15,979 
15,873 
15,769 
15,666 
15,564 
15,464 
15,365 
15,267 
15,171 
15,076 
14,983 
14,890 
14,800 
14,710 
14,622 
14,535 
14,450 
14,366 
14,283 
14,201 
14, 121 

Elevation 
(feet) 
64.22 
64.19 
64.17 
64.14 
64.11 
64.09 
64.06 
64.04 
64.01 
63.99 
63.95 
63.92 
63.89 
63.85 
63.82 
63.79 
63.76 
63.73 
63.70 
63.67 
63.64 
63.61 
63.58 
63.55 
63.53 
63.50 
63.47 
63.44 
63.42 
63.39 
63.37 
63.34 
63.32 
63.29 
63.27 
63.24 
63.22 
63.20 
63.17 
63.15 
63.13 

Primary 
(cfs) 
1.33 
1.32 
1.31 
1.30 
1.29 
1.28 
1.27 
1.26 
1.26 
1.25 
1.23 
1.22 
1.21 
1.20 
1.19 
1.17 
1.16 
1.15 
1.14 
1.13 
1.11 
1.10 
1.09 
1.08 
1.07 
1.06 
1.04 
1.03 
1.02 
1.01 
1.00 
0.99 
0.98 
0.96 
0.95 
0.94 
0.93 
0.92 
0.91 
0.90 
0.89 
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Stage-Area-Storage for Pond BMP-3: Basin 3 

I Elevation Surface Storage Elevation Surface Storage 
{feet} {sg-ft} {cubic-feet} {feet} {sg-ft} {cubic-feet} 
56.00 600 0 66.40 6,051 29,864 

I 56.20 669 229 66.60 6,216 31,170 
56.40 737 459 66.80 6,382 32,476 
56.60 806 688 67.00 6,548 33,782 

I 
56.80 874 917 67.20 6,713 35,088 
57.00 943 1,146 67.40 6,879 36,394 
57.20 1,011 1,376 67.60 7,044 37,700 
57.40 1,080 1,605 67.80 7,209 39,006 

I 57.60 1,149 1,834 68.00 7,375 40,312 
57.80 1,217 2,064 68.20 7,568 41,976 
58.00 1,286 2,293 68.40 7,760 43,640 

I 
58.20 1,354 2,522 68.60 7,952 45,304 
58.40 1,423 2,751 68.80 8,145 46,967 
58.60 1,491 2,981 69.00 8,338 48,631 
58.80 1,560 3,210 69.20 8,530 50,295 

I 59.00 1,629 3,439 69.40 8,723 51,959 
59.20 1,697 3,669 69.60 8,915 53,623 
59.40 1,766 3,898 69.80 9,107 55,286 
59.60 1,844 4,203 70.00 9,300 56,950 k-- 59.80 1,932 4,585 70.20 9,518 59,024 

. _ _£Q.QO__ __ - ---· .2,020 - -- ·--- 4,967. 70.40 9,736 61,098 
60.20 2,123 5,470 70.60 9,954 63,173 

I 
60.40 2,226 5,974 70.80 10,172 65,247 
60.60 2,329 6,477 71.00 10,390 67,321 
60.80 2,432 6,981 71.20 10,608 69,395 
61.00 2,535 7,484 71.40 10,826 71,469 

I 61.20 2,638 7,988 71.60 11,044 73,544 
61.40 2,741 8,491 71.80 11,262 75,618 
61.60 2,844 8,995 72.00 11,480 77,692 
61.80 2,947 9,498 

IJ-'~i 62.00 3,050 -- _..JQ._002 
62.20 3,173 10,731 
62.40 3,295 11,460 

I 
62.60 3,418 12,189 
62.80 3,540 12,918 
63.00 3,663 13,647 
63.20 3,785 14,376 

I 63.40 3,907 15,105 
63.60 4,030 15,834 
63.80 4,152 16,563 
64.00 4,275 17,292 

I 64.20 4,420 18,288 

17[ ··-( 64.40 4,564 19,284 
§~60 .--4.108. _ 20.28D 

I 
I 64.80 4,853 21,276 

65.00 4,998 22,272 
65.20 5,142 23,268 
65.40 5,287 24,264 

I 65.60 5,431 25,260 
65.80 5,575 26,256 
66.00 5,720 27,252 

I 
66.20 5,886 28,558 

I 
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Stage-Area-Storage for Pond 1 P: (new Pond) 

I Elevation Surface Storage Elevation Surface Storage 
{feet} {sg-ft} {cubic-feet} {feet} {sg-ft} (cubic-feet} 
60.00 790 0 62.60 1,540 3,110 

I 
60.05 803 52 62.6fi l.560 ;3, l 9fi LuET. 
60.10 816 105 62.70 1,580 3,280 
60.15 828 157 62.75 1,600 3,365 
60.20 841 209 62.80 1,620 3,450 

I 60.25 854 261 62.85 1,640 3,535 
60.30 866 313 62.90 1,660 3,620 
60.35 879 366 62.95 1,680 3,705 

I 
60.40 892 418 63.00 1,700 3,790 
60.45 905 470 63.05 1,720 3,875 
60.50 918 523 63.10 1,740 3,960 
60.55 930 575 63.15 1,760 4,045 

I 60.60 943 627 63.20 1,780 4,130 
60.65 956 679 63.25 1,800 4,215 
60.70 969 732 63.30 1,820 4,300 
60.75 981 784 63.35 1,840 4,385 

I 60.80 994 836 63.40 1,860 4,470 
60.85 1,007 888 63.45 1,880 4,555 
60.90 1,019 940 63.50 1,900 4,640 

I 
60.95 1,032 993 63.55 1,920 4,725 
61.00 1,045 1,045 63.60 1,940 4,810 
61.05 1,058 1,097 63.65 1,960 4,895 
61.10 1,071 1,150 63.70 1,980 4,980 

I 61.15 1,083 1,202 63.75 2,000 5,065 
61.20 1,096 1,254 63.80 2,020 5,150 
61.25 1,109 1,306 63.85 2,040 5,235 
61.30 1, 121 1,358 63.90 2,060 5,320 

I 61.35 1,134 1,411 63.95 2,080 5,405 
61.40 1,147 1,463 64.00 2,100 5,490 
61.45 1,160 1,515 64.05 2,115 5,602 

I cP1 .C.o 
61.50 1,173 1,568 64.10 2,130 5,715 
61.55 1,185 1,620 64.15 2,145 5,828 
61.60 1,198 1,672 64.20 2,160 5,940 
61.65 1,211 1,724 64.25 2,175 6,053 

I 61.70 1,224 1,777 64.30 2,190 6,165 
61.75 1,236 1,829 64.35 2,205 6,277 
61.80 1,249 1,881 64.40 2,220 6,390 
61.85 1,262 1,933 64.45 2,235 6,503 

I 61.90 1,274 1,985 64.50 2,250 6,615 
61.95 1,287 2,038 64.55 2,265 6,727 
62.00 1,300 2,090 64.60 2,280 6,840 

I 
62.05 1,320 2,175 64.65 2,295 6,953 
62.10 1,340 2,260 64.70 2,310 7,065 
62.15 1,360 2,345 64.75 2,325 7,178 
62.20 1,380 2,430 64.80 2,340 7,290 

I 62.25 1,400 2,515 64.85 2,355 7,402 
62.30 1,420 2,600 64.90 2,370 7,515 
62.35 1,440 2,685 64.95 2,385 7,628 

I 
62.40 1,460 2,770 65.00 2,400 7,740 P~. 
62.45 1,480 2,855 
62.50 1,500 2,940 
62.55 1,520 3,025 

I 
I 
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EXISTING CONDITIONS 
DRAINAGE AREAS FOR 

PRE -DEVELOPMENT . FLOW CALCULATIONS 

1 STONEHOUSE GLEN 
i PHASE I 

STONEH;OUSE AT WILLIAMSBURG L.L.C. 
DRAINAGE AREA EXHIBIT 

I SCALE: , .. ::;: 200' DATE: 10/29/04 
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STORMWATER MANAGEMENT NARRATIVE 
STONEHOUSE GLEN SECTION I 

Stonehouse Glen Section I is proposed as an 85.47-acre single-family subdivision that will be developed 
into 76 home sites and two recreational park sites. 

Of the 85.47 acres, 6.5 acres will be contained within the road right of ways, 1.9 acres will be developed 
into 2 recreational parks. The 76 lots will contain 44.7 acres, open spaces provided will consist of 
approximately 30 acres and a residual area of 2.5 acres will contain the pump station and 3 BMP sites. 
Lot areas will typically be 0.3 acre in size with some lots exceeding one acre on the cul-de-sacs and on 
lots with unique landforms and parcel lines. 

Stonehouse Glen lies within the Richardson Mill Pond watershed, which provides water quanity as well as 
water quality protection under the Chesapeake Bay Preservation Ordinance. As this development drains 
to several different ravine systems, we are proposing to manage the storm water run-off as follows: 

1. provide storm water management to maintain approximately the same 2-year post
development peak flows as the 2-year pre-development peak flows. This will be 
accomplished using three extended detention BMPs to provide attenuation of the 1-
year storm, and stream channel protection. 

2. intercept runoff from all proposed road construction impervious. 

BMP 1 and BMP 3 will intercept runoff from approximately 5 acres of roadway drainage and 13.6 acres of 
lot drainage. This runoff will be released into the major ravine between Fiedstone Parkway and 
Stonehouse Glen, which flows into Bird Swamp and eventually Richardson Mill Pond. Calculations and 
drainage maps showing the Fieldstone Parkway development in relation to the Stonehouse Glen project 
have been provided to show pre- and post development runoff associated with the major ravine leading 
to Bird Swamp. 

BMP 2 will intercept runoff from approximately 1.5 acres of roadway drainage, and 4.6 acres of lot 
drainage. This runoff will be released into a smaller ravine, which eventually intersects with Bird Swamp 
downstream of the other outfalls. 

The remaining drainage from Stonehouse Glen Phase I will continue to flow in its pre-developed state. 
Ravines that have the potential to receive concentrated runoff from future lot development have been 
analyzed for channel adequacy. Calculations have been provided to show MS-19 compliance for all 
existing receiving channels deemed necessary by James City County. 

As a final stage of the construction of the site's storm water management system, as described above, all 
existing drainage swales/outfalls will be visually inspected for erosion problems and/or blockage and 
repairs will be completed as required. 
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BMP#1 

Post Development to SB 
1 

Drainage Diagram for bmp 1 temp sed basin Revised 
Prepared by Landmark Design Group 05/10/2005 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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bmp 1 temp sed basin Revised Type II 24-hr 1 year Rainfa//=2.28" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:25 PM 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 

Runoff = 9.07 cfs@ 12.14 hrs, Volume= 0.726 af, Depth= 0.79" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs 
Type II 24-hr 1 year Rainfall=2.28" 

Area (ac) CN Description 
11.050 81 1/3 acre lots, 30% imp, HSG C 

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

20.0 

10 

9 

8 

7 

~ 
6 

.!:. 
:r; 5 
0 
ii: 

4 

3 

2 

Direct Entry, 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 
Hydrograph 

9.07 cfs 
Type II 24-hr 1 year 

Rainfall=2.28" 
Runoff Area=11.050 ac 

Runoff Volume=O. 726 af 
Runoff Depth=O. 79" 

Tc=20.0 min 
CN=81 

0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031323334353637383940 
Time (hours} 

I[;] Runoff~ 



bmp 1 temp sed basin Revised 
Prepared by Landmark Design Group 

Type II 24-hr 1 year Rainfal/=2.28" 

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 

Pond BMP - 1: BMP #1 

for 1 year event 
0.726 af 

05/10/2005 6:21:26 PM 

Outflow = 
Primary = 

11.050 ac, Inflow Depth= 0.79" 
9.07 cfs@ 12.14 hrs, Volume= 
0.52 cfs@ 14.87 hrs, Volume= 
0.52 cfs@ 14.87 hrs, Volume= 

0.726 af, Atten= 94%, Lag= 164.0 min 
0.726 af 

Routing by Stor-lnd method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs 
Peak Elev= 77.54'@ 14.87 hrs Surf.Area= 5,488 sf Storage= 16,724 d 
Plug-Flow detention time= 387.9 min calculated for 0.724 af (100% of inflow) 
Center-of-Mass det. time= 388.7 min ( 1,256.4 - 867.7) 

# 
1 

Elevation 
(feet) 

72.00 
74.00 
76.00 
78.00 
80.00 
82.00 
83.00 

Invert 
72.00' 

# Routing 

1 Primary 

2 Device 1 

3 Device 1 

Avail.Storage Storage Description 
67,503 d Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

978 
2,170 
3,836 
5,977 
8,661 

11,732 
15,277 

Inc.Store 
(cubic-feet) 

0 
3,148 
6,006 
9,813 

14,638 
20,393 
13,505 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
3,148 
9,154 

18,967 
33,605 
53,998 
67,503 

67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0100 '/' n= 0.013 Cc= 0.900 

72.00' 3.0" x 16.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 70.00' S= 0.1250 '/' n= 0.012 Cc= 0.900 

80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600 

t_imary Outflow Max=0.52 ds@ 14.87 hrs HW=77.54' (Free Discharge) 
i=culvert (Passes 0.52 ds of 68.72 ds potential flow) 
[l=Culvert (Barrel Controls 0.52 ds @ 10.6 fps) 

3=0rifice (Controls 0.00 ds) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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bmp 1 temp sed basin Revised 
Prepared by Landmark Design Group 

Type II 24-hr 1 year Rainfal/=2.28" 

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:27 PM 

10-

9~ 

8-

7 

;;:: 5 
0 
u: 

4 

3_: 

2 

1-

0 

9.07 cfs 

Pond BMP - 1: BMP #1 
Hydrograph 

Inflow Area=11.050 ac 
Peak Elev=77 .54' 

Storage=16, 724 cf 

' '"I ·J '"I "'I' '"'' 

2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031323334353637383940 
Time (hours) 

El Inflow 
D Primary 



bmp 1 temp sed basin Revised 
Prepared by Landmark Design Group 

Type II 24-hr 2 year Rainfal/=3.50" 

HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:29 PM 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 

Runoff = 20.45 cfs@ 12.13 hrs, Volume= 1.573 af, Depth= 1.71" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs 
Type II 24-hr 2 year Rainfall=3.50" 

Area (ac) CN Description 

11.050 81 1/3 acre lots, 30% imp, HSG C 

Tc Length 
(min) (feet) 

20.0 

14 
Vi' 13 
~ 12~ 
~ 11-= 

u:: 10 

9~ 
s-= 
7-' 

6-c 
5: 
4~ 
3-' 

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

Direct Entry, 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 
Hydrograph 

20.45 cfs 

Type II 24-hr 2 year 
Rainfall=3.50" 

Runoff Area=11.050 ac 
Runoff Volume=1.573 af 

Runoff Depth=1.71" 
Tc=20.0 min 

CN=81 

"I""" "!"' "''I' ' I'! "'1' "''I' "l'"'l'"'J" ! ···1"' I'"'''' 'I' i""I I 

78910111213141516171819202122232425262728293031323334353637383940 
Time (hours) 

ID Runoff~ 
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bmp 1 temp sed basin Revised Type II 24-hr 2 year Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:30 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP - 1: BMP #1 

11.050 ac, Inflow Depth = 1.71" 
20.45 cfs@ 12.13 hrs, Volume= 
1.36 cfs @ 13.87 hrs, Volume= 
1.36 cfs @ 13.87 hrs, Volume= 

for 2 year event 
1.573 af 
1.439 af, Atten= 93%, 
1.439 af 

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs 
Peak Elev= 80.70' @ 13.87 hrs Surf.Area= 9,731 sf Storage= 40,707 cf 
Plug-Flow detention time= 652.1 min calculated for 1.435 af (91 % of inflow) 
Center-of-Mass det. time= 608.5 min ( 1,453.4 - 844.9 ) 

# 
1 

Elevation 
(feet) 
72.00 
74.00 
76.00 
78.00 
80.00 
82.00 
83.00 

Invert 
72.00' 

# Routing 

Avail.Storage Storage Description 
67,503 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

978 
2,170 
3,836 
5,977 
8,661 

11,732 
15,277 

Inc.Store 
(cubic-feet) 

0 
3,148 
6,006 
9,813 

14,638 
20,393 
13,505 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
3,148 
9,154 

18,967 
33,605 
53,998 
67,503 

Lag= 104.3 min 

1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0100 '/' n= 0.013 Cc= 0.900 

2 Device 1 

3 Device 1 

72.00' 3.0" x 16.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 70.00' S= 0.1250 '/' n= 0.012 Cc= 0.900 

80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600 

t_imary Outflow Max=l.31cfs@13.87 hrs HW=80.70' (Free Discharge) 
i=Culvert (Passes 1.31 cfs of 80.52 cfs potential flow) 
[2=Culvert (Barrel Controls 0.62 cfs @ 12.6 fps) 

3=0rifice (Weir Controls 0.69 cfs@ 0.8 fps) 



bmp 1 temp sed basin Revised Type II 24-hr 2 year Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:31 PM 

15 
14 

~ 13 
u 
- 12-
~ 11 

u:: 

Pond BMP - 1: BMP #1 
Hydrograph 

Inflow Area=11.050 ac 
Peak Elev=80. 70' 

Storage=40, 707 cf 

''I"' ''"I"' "'I' "l'"'J 1 '"I l""I'' l""I' "I·"' "l""I' "! "' 

2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031323334353637383940 
Time (hours) 

[]Inflow 
D Primary 
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bmp 1 temp sed basin Revised Type II 24-hr 10 year Rainfall=S.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:33 PM 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 

Runoff = 44.36 cfs@ 12.12 hrs, Volume= 3.409 af, Depth= 3.70" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs 
Type II 24-hr 10 year Rainfall=S.80" 

Area (ac) CN Description 
11.050 81 1/3 acre lots, 30% imp, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) 

20.0 

48 
46 
44 
42 
40 
38 
36 
34 
32 
30 

~ 28 
- 26 
~ 24 
iL 22 

20 
18 
16 
14 
12 
10 

8 
6 
4 

(ft/ft) (ft/sec) ( cfs) 
Direct Entry, 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 
Hydrograph 

Type II 24-hr 10 year 
Rainfall=5.80" 

Runoff Area=11.050 ac 
Runoff Volume=3.409 af 

Runoff Depth=3. 70" 
Tc=20.0 min 

CN=81 

~:~~~~~~~:::::~~~~~~~~~~~~~~~ 
0123456 7 8 910111213141516171819202122232425262728293031323334353637383940 

Time (hours) 

ID Runoff~ 



bmp 1 temp sed basin Revised Type II 24-hr 10 year Rainfall=S.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:34 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP - 1: BMP #1 

11.050 ac, Inflow Depth = 3.70" 
44.36 cfs@ 12.12 hrs, Volume= 
39.52 cfs @ 12.24 hrs, Volume= 
39.52 cfs @ 12.24 hrs, Volume= 

for 10 year event 
3.409 af 
3.202 af, Atten= 11%, Lag= 7.0 min 
3.202 af 

Routing by Stor-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs 
Peak Elev= 81.51'@ 12.24 hrs Surf.Area= 10,975 sf Storage= 48,972 cf 
Plug-Flow detention time= 316.2 min calculated for 3.202 af (94% of inflow) 
Center-of-Mass det. time= 282.3 min ( 1,105.1 - 822.8 ) 

# 
1 

Elevation 
(feet) 

72.00 
74.00 
76.00 
78.00 
80.00 
82.00 
83.00 

Invert 
72.00' 

# Routing 
1 Primary 

2 Device 1 

3 Device 1 

Avail.Storage Storage Description 
67,503 cf Custom Stage Data (Prismatic) Listed below 

surf.Area 
(sq-ft) 

978 
2,170 
3,836 
5,977 
8,661 

11,732 
15,277 

Inc.Store 
(cubic-feet) 

0 
3,148 
6,006 
9,813 

14,638 
20,393 
13,505 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
3,148 
9,154 

18,967 
33,605 
53,998 
67,503 

67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0100 '/' n= 0.013 Cc= 0.900 

72.00' 3.0" x 16.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 70.00' S= 0.1250 '/' n= 0.012 Cc= 0.900 

80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600 

t_imary Outflow Max=34.73 cfs@ 12.24 hrs HW=81.40' (Free Discharge) 
i=culvert (Passes 34.73 cfs of 82.93 cfs potential flow) 
[2=Culvert (Barrel Controls 0.64 ds @ 13.1 fps) 

3=0rifice (Weir Controls 34.09 ds @ 2.9 fps) 

I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I, 
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bmp 1 temp sed basin Revised Type II 24-hr 10 year Rainfal/=5.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:34 PM 

48 
46 
44 -
42 
40 -
38-
36: 
34 -
32 

~ 30 
1l 28 -
- 26 
~ 24 
u: 22 

20 
18 
16 
14. 
12..: 
10. 
8. 

Pond BMP - 1: BMP #1 
Hydrograph 

Inflow Area=11.050 ac 
Peak Elev=81.51' 

Storage=48,972 cf 

• J ' ' ' •'I 1 •''I '• '' • ''I'• I' 'I''' I' I' I '''I 'l"'J' I' I ''I'''' ''I' 'I 

2 3 4 5 6 7 8 9 10111213141516171819202122232425262728293031323334353637383940 
Time (hours) 

El Inflow 
D Primary 
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bmp 1 temp sed basin Revised Type II 24-hr 100 year Rainfall=B.00" I 
Prepared by Landmark Design Group 
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Subcatchment 1/3 ac lots BMP: Post Development to SB 1 

Runoff = 67.98 cfs@ 12.12 hrs, Volume= 5.288 af, Depth= 5.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs 
Type II 24-hr 100 year Rainfall=8.00" 

Area (ac) CN Description 
11.050 81 1/3 acre lots, 30% imp, HSG C 

Tc Length 
(min) (feet) 
20.0 

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

Direct Entry, 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 
Hydrograph 

·Type II 24-hr 100 year 
Rainfall=B.00" 

Runoff Area=11.050 ac 
Runoff Volume=5.288 af 

Runoff Depth=5. 7 4" 
Tc=20.0 min 

CN=81 

' ' 
0 1 2 3 4 5 6 7 8 910111213141516171819202122232425262728293031323334353637383940 

Time {hours) 

I [J Runoff~ 
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bmp 1 temp sed basin Revised Type II 24-hr 100 year Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:37 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP - 1: BMP #1 

11.050 ac, Inflow Depth = 5.74" for 
67.98 cfs@ 12.12 hrs, Volume= 
65.51 cfs @ 12.16 hrs, Volume= 
65.51 cfs @ 12.16 hrs, Volume= 

100 year event 
5.288 af 
5.076 af, Atten= 4%, 
5.076 af 

Routing by Star-Ind method, Time Span= 0.00-40.00 hrs, dt= 0.10 hrs 
Peak Elev= 81.81' @ 12.16 hrs Surf.Area= 11,439 sf Storage= 52,054 cf 
Plug-Flow detention time= 208.9 min calculated for 5.076 af (96% of inflow) 
Center-of-Mass det. time= 185.2 min ( 995.6 - 810.4 ) 

# Invert Avail.Storage Storage Description 

Lag= 2.3 min 

1 72.00' 67,503 cf Custom Stage Data (Prismatic) Listed below 

Elevation 
(feet) 

72.00 
74.00 
76.00 
78.00 
80.00 
82.00 
83.00 

# Routing 
1 Primary 

2 Device 1 

3 Device 1 

Surf.Area 
(sq-ft) 

978 
2,170 
3,836 
5,977 
8,661 

11,732 
15,277 

Inc.Store 
(cubic-feet) 

0 
3,148 
6,006 
9,813 

14,638 
20,393 
13,505 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
3,148 
9,154 

18,967 
33,605 
53,998 
67,503 

67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0100 '/' n= 0.013 Cc= 0.900 

72.00' 3.0" x 16.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 70.00' S= 0.1250 '/' n= 0.012 Cc= 0.900 

80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600 

.t_imary Outflow Max=63.34 cfs@ 12.16 hrs HW=81.78' (Free Discharge) 
i=Culvert (Passes 63.34 cfs of 84.20 cfs potential flow) 
[2=Culvert (Barrel Controls 0.65 cfs @ 13.3 fps) 

3=0rifice (Weir Controls 62.69 cfs@ 3.5 fps) 



bmp 1 temp sed basin Revised Type II 24-hr 100 year Rainfal/=8.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:21:38 PM 
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Inflow Area=11.050 ac 
Peak Elev=81.81' 

Storage=52,054 cf 
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1 /3 Acre Lots 

Basin 2 

Drainage Diagram for bmp2 
Prepared by Landmark Design Group 05/10/2005 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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bmp2 Type II 24-hr 1 year Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:07 PM 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 4.79 cfs@ 12.12 hrs, Volume= 0.375 af, Depth= 0.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 year Rainfall=2.80" 

Area (ac) 
1.900 
4.200 
6.100 

CN Description 

55 Woods, Good, HSG B 
81 1/3 acre lots, 30% imp, HSG C 
73 Weighted Average 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (ds) 
18.0 

5--

4 

2 

1-

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

4.79 cfs 

Type II 24-hr 1 year 
Rainfall=2.80" 

Runoff Area=6.100 ac 
Runoff Volume=0.375 at 

Runoff Depth=0.74" 
Tc=18.0 min 

CN=73 

o~~~~~~~~~~==~I:.:.:,:. :: .. :.~,~.~~:::~~~~~~·~·~·~1~·~·1 
5 6 7 13 14 15 16 18 19 20 22 23 24 25 

Time (hours) 

ID Runoff~ 



bmp2 Type II 24-hr 1 year Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP-2: Basin 2 

6.100 ac, Inflow Depth = 0.74" 
4.79 ds@ 12.12 hrs, Volume= 
0.59 ds @ 13.06 hrs, Volume= 
0.59 ds @ 13.06 hrs, Volume= 

for 1 year event 
0.375 af 
0.375 af, Atten= 88%, 
0.375 af 

Routing by Star-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Peak Elev= 75.98' @ 13.06 hrs Surf.Area= 1,947 sf Storage= 5,861 d 
Plug-Flow detention time= 91.4 min calculated for 0.375 af (100% of inflow) 
Center-of-Mass det. time= 91.4 min ( 974.1 - 882.7) 

# 
1 

Elevation 
(feet) 

68.00 
70.00 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
77.00 
78.00 
79.00 
80.00 
81.00 
82.00 

Invert 

68.00' 

# Routing 

Avail.Storage Storage Description 

33,029 d Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

0 
95 

305 
667 
944 

1,267 
1,590 
1,954 
2,570 
3,275 
4,236 
5,320 
6,700 
8,117 

Inc.Store 
(cubic-feet) 

0 
95 

200 
486 
806 

1,106 
1,429 
1,772 
2,262 
2,923 
3,756 
4,778 
6,010 
7,409 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
95 

295 
781 

1,587 
2,692 
4,121 
5,893 
8,155 

11,077 
14,833 
19,611 
25,621 
33,029 

05/10/2005 6:02:08 PM 

Lag= 56.1 min 

1 Primary 66.80' 24.0" x 79.0' long Culvert CMP, square edge headwall, Ke= 0.500 
Outlet Invert= 66.01' S= 0.0100 '/' n= 0.013 Cc= 0.900 

2 Device 1 

3 Device 1 

68.00' 3.0" x 14.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0714 '/' n= 0.012 Cc= 0.900 

80.55' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=0.59 ds@ 13.06 hrs HW=75.98' (Free Discharge) 
i =Culvert (Passes 0.59 ds of 43.27 ds potential flow) 
[2=Culvert (Barrel Controls 0.59 cfs @ 12.0 fps) 

3=0rifice/Grate ( Controls 0.00 ds) 
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bmp2 Type II 24-hr 1 year Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:09 PM 
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Pond BMP-2: Basin 2 
Hydrograph 

Inflow Area=6.100 ac 
Peak Elev=75.98' 
Storage=S,861 cf 
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bmp2 Type II 24-hr 2 yr Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:10 PM 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 8.10 cfs@ 12.12 hrs, Volume= 0.600 af, Depth= 1.18" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 yr Rainfall=3.50" 

Area (ac) CN 

1.900 55 
4.200 81 

6.100 73 

Tc Length 
(min) (feet) 

18.0 

9 

8-

7 

6 

:§' 
5 .!::. 

~ 
0 

u:: 4-

3 

2 

Description 

Woods, Good, HSG B 
1/3 acre lots, 30% imp, HSG C 
Weighted Average 

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

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

• I' 'I' 

13 14 15 16 
Time (hours) 

Type II 24-h r 2 yr 
Rainfall=3.50" 

Runoff Area=6.100 ac 
Runoff Volume=0.600 af 

Runoff Depth=1.18" 
Tc=18.0 min 

CN=73 

'' ' 19 20 24 25 

ID Runoff~ 
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bmp2 Type II 24-hr 2 yr Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP-2: Basin 2 

6.100 ac, Inflow Depth = 1.18" 
8.10 ds@ 12.12 hrs, Volume= 
0.66 ds @ 13.58 hrs, Volume= 
0.66 cfs @ 13.58 hrs, Volume= 

for 2 yr event 
0.600 af 
0.600 af, Atten= 92%, 
0.600 af 

Routing by Star-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Peak Elev= 78.12' @ 13.58 hrs Surf.Area= 3,389 sf Storage= 11,523 d 
Plug-Flow detention time= 183.6 min calculated for 0.600 af (100% of inflow) 
Center-of-Mass det. time= 183.6 min ( 1,051.1 - 867.5) 

# Invert Avail.Storage Storage Description 
1 68.00' 33,029 d Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
(feet) (sg-ft) (cubic-feet) (cubic-feet) 
68.00 0 0 0 
70.00 95 95 95 
71.00 305 200 295 
72.00 667 486 781 
73.00 944 806 1,587 
74.00 1,267 1,106 2,692 
75.00 1,590 1,429 4,121 
76.00 1,954 1,772 5,893 
77.00 2,570 2,262 8,155 
78.00 3,275 2,923 11,077 
79.00 4,236 3,756 14,833 
80.00 5,320 4,778 19,611 
81.00 6,700 6,010 25,621 
82.00 8,117 7,409 33,029 

# Routing Invert Outlet Devices 

05/10/2005 6:02:11 PM 

Lag= 87. 7 min 

1 Primary 66.80' 24.0" x 79.0' long Culvert CMP, square edge headwall, Ke= 0.500 
Outlet Invert= 66.01' S= 0.0100 '/' n= 0.013 Cc= 0.900 

2 Device 1 68.00' 3.0" x 14.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 67 .00' S= 0.0714 '/' n= 0.012 Cc= 0.900 

3 Device 1 80.55' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=0.66 ds@ 13.58 hrs HW=78.12' (Free Discharge) 
i=culvert (Passes 0.66 ds of 48.59 ds potential flow) 
[2=Culvert (Barrel Controls 0.66 cfs@ 13.4 fps) 

3=0rifice/Grate ( Controls 0.00 ds) 



bmp2 Type II 24-hr 2 yr Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:12 PM 
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Pond BMP-2: Basin 2 
Hydrograph 

8.10 cfs 

Inflow Area=6.100 ac 
Peak Elev=78.12' 

Storage=11,523 cf 
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bmp2 Type II 24-hr 10 yr Rainfal/=5.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:13 PM 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 20.91 cfs@ 12.11 hrs, Volume= 1.486 af, Depth= 2.92" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Type II 24-hr 10 yr Rainfall=5.80" 

Area (ac) 

1.900 
4.200 

6.100 

CN Description 

55 Woods, Good, HSG B 
81 1/3 acre lots, 30% imp, HSG C 

73 Weighted Average 

Tc Length Slope Velocity Capacity Description 
(min) (feet) 

18.0 

23 

15 
14~ 

~ 13~ 
- 12: 
~ 11: 

u:: 10~ 

9-; 
8~ 
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6-' 
5: 
4-' 
3~ 

(ft/ft) (ft/sec) (cfs) 

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

20.91 cfs 

I' 'I''''''' 

10 11 12 13 14 15 16 
Time (hours) 

Type II 24-hr 10 yr 
Rainfall=S.80" 

Runoff Area=6.100 ac 
Runoff Volume=1.486 af 

Runoff Depth=2.92" 
Tc=18.0 min 

CN=73 

'' '' 19 20 22 24 25 

ID Runoff. 



bmp2 Type II 24-hr 10 yr Rainfal/=5.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP-2: Basin 2 

6.100 ac, Inflow Depth = 2.92" 
20.91 ds@ 12.11 hrs, Volume= 
8.76 ds@ 12.35 hrs, Volume= 
8. 76 ds @ 12.35 hrs, Volume= 

for 10 yr event 
1.486 af 
1.189 af, Atten= 58%, 
1.189 af 

Routing by Star-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Peak Elev= 80.89' @ 12.35 hrs Surf.Area= 6,543 sf Storage= 24,936 d 
Plug-Flow detention time= 226.9 min calculated for 1.189 af (80% of inflow) 
Center-of-Mass det. time= 142.6 min ( 983.3 - 840.7) 

# 
1 

Elevation 
(feet) 

68.00 
70.00 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
77.00 
78.00 
79.00 
80.00 
81.00 
82.00 

Invert 
68.00' 

# Routing 

Avail.Storage Storage Description 
33,029 d Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

0 
95 

305 
667 
944 

1,267 
1,590 
1,954 
2,570 
3,275 
4,236 
5,320 
6,700 
8,117 

Inc.Store 
(cubic-feet) 

0 
95 

200 
486 
806 

1,106 
1,429 
1,772 
2,262 
2,923 
3,756 
4,778 
6,010 
7,409 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
95 

295 
781 

1,587 
2,692 
4,121 
5,893 
8,155 

11,077 
14,833 
19,611 
25,621 
33,029 

05/10/2005 6:02:14 PM 

Lag= 14.8 min 

1 Primary 66.80' 24.0" x 79.0' long Culvert CMP, square edge headwall, Ke= 0.500 
Outlet Invert= 66.01' S= 0.0100 '/' n= 0.013 Cc= 0.900 

2 Device 1 

3 Device 1 

68.00' 3.0" x 14.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0714 '/' n= 0.012 Cc= 0.900 

80.55' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=8.67 ds @ 12.35 hrs HW=80.88' {Free Discharge) 
i=Culvert (Passes 8.67 ds of 54.72 ds potential flow) 
[2=Culvert (Barrel Controls 0.74 ds @ 15.0 fps) 

3=0rifice/Grate (Weir Controls 7.93 ds@ 1.9 fps) 
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bmp2 Type II 24-hr 10 yr Rainfa/1=5.80" 
Prepared by Landmark Design Group 
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bmp2 Type II 24-hr 100 yr Rainfal/=8.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02: 16 PM 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 34.37 cfs @ 12.10 hrs, Volume= 2.445 af, Depth= 4.81" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Type II 24-hr 100 yr Rainfall=8.00" 

Area (ac) 

1.900 
4.200 
6.100 

CN Description 

55 Woods, Good, HSG B 
81 1/3 acre lots, 30% imp, HSG C 
73 Weighted Average 

Tc Length Slope Velocity Capacity Description 
(min) (feet) 

18.0 

38~ 

35-: 

34-: 

32-: 

30~ 

25-: 

25-: 

24: 

~ 22-

" - 20-
3: 
0 18: 

u::: 

12-: 

10 

8 

(ft/ft) (ft/sec) (cfs) 
Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

34.37 cfs 

Type II 24-hr 100 yr 
Rainfall=B.00" 

Runoff Area=6.100 ac 
Runoff Volume=2.445 af 

Runoff Depth=4.81" 
Tc=18.0 min 

CN=73 

''I '1 ' ! I' 
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Time (hours) 

ID Runoff~ 
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bmp2 Type II 24-hr 100 yr Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:02:18 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP-2: Basin 2 

6.100 ac, Inflow Depth= 4.81" 
34.37 cfs@ 12.10 hrs, Volume= 
30.00 cfs@ 12.18 hrs, Volume= 
30.00 cfs@ 12.18 hrs, Volume= 

for 100 yr event 
2.445 af 
2.040 af, Atten= 13%, 
2.040 af 

Routing by Stor-Ind method, Time Span= 5.00-25.00 hrs, dt= 0.05 hrs 
Peak Elev= 81.35' @ 12.18 hrs Surf.Area= 7,191 sf Storage= 28,186 cf 
Plug-Flow detention time= 138.8 min calculated for 2.035 af (83% of inflow) 
Center-of-Mass det. time= 66.2 min ( 892.7 - 826.5) 

# 
1 

Elevation 
(feet) 

68.00 
70.00 
71.00 
72.00 
73.00 
74.00 
75.00 
76.00 
77.00 
78.00 
79.00 
80.00 
81.00 
82.00 

Invert 

68.00' 

# Routing 

Avail.Storage Storage Description 
33,029 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

0 
95 

305 
667 
944 

1,267 
1,590 
1,954 
2,570 
3,275 
4,236 
5,320 
6,700 
8,117 

Inc.Store 
(cubic-feet) 

0 
95 

200 
486 
806 

1,106 
1,429 
1,772 
2,262 
2,923 
3,756 
4,778 
6,010 
7,409 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
95 

295 
781 

1,587 
2,692 
4,121 
5,893 
8,155 

11,077 
14,833 
19,611 
25,621 
33,029 

Lag= 4.7 min 

1 Primary 66.80' 24.0" x 79.0' long Culvert CMP, square edge headwall, Ke= 0.500 
Outlet Invert= 66.01' S= 0.0100 '/' n= 0.013 Cc= 0.900 

2 Device 1 

3 Device 1 

68.00' 3.0" x 14.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0714 '/' n= 0.012 Cc= 0.900 

80.55' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t:_imary Outflow Max=29.38 cfs @ 12.18 hrs HW=81.34' (Free Discharge) 
~=Culvert (Passes 29.38 cfs of 55.65 cfs potential flow) 
[2=Culvert (Barrel Controls 0.75 cfs @ 15.3 fps) 

3=0rifice/Grate (Weir Controls 28.63 cfs @ 2.9 fps) 



bmp2 Type II 24-hr 100 yr Rainfall=B.00" 
Prepared by Landmark Design Group 
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' ' 13 14 15 
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Inflow Area=6.100 ac 
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(new Pond) 

Drainage Diagram for bmp3 revised 2-05 
Prepared by Landmark Design Group 05/10/2005 

HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:07 PM 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 7.95 cfs@ 12.20 hrs, Volume= 0.697 af, Depth= 1.16" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 yr Rainfall=2.80" 

Area (ac) CN Description 

7.200 81 1/3 acre lots, 30% imp, HSG C 

Tc Length 
(min) (feet) 

25.0 

8 

7 

6-

l: 
0 -u:: 4-

3-

2-

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

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

Type II 24-h r 1 yr 
Rainfall=2.80" 

Runoff Area=7 .200 ac 
Runoff Volume=0.697 af 

Runoff Depth=1.16" 
Tc=25.0 min 

CN=81 

'''I ' I' '"i I " ''' "' 11 12 13 14 16 17 18 19 20 21 22 24 25 26 
Time (hours) 

l D Runoff~ 
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Inflow Area = 
Inflow 

Pond 2P: (new Pond) 

7.200 ac, Inflow Depth = 1.16" for 1 yr event 
0.61 cfs@ 14.02 hrs, Volume= 0.694 af 

Outflow = 0.61 cfs @ 14.02 hrs, Volume= 0.694 af, Atten= 0%, Lag= 0.0 min 
Primary = 0.61 cfs@ 14.02 hrs, Volume= 0.694 af 

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Peak Elev= 48.72' @ 14.02 hrs 
Plug-Flow detention time= (not calculated: outflow precedes inflow) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 

1 Primary 48.40' 24.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 48.00' S= 0.0200 '/' n= 0.012 Cc= 0.900 

Primary Outflow Max=0.61 cfs@ 14.02 hrs HW=48.72' (Free Discharge) 
t.....l=Culvert (Inlet Controls 0.61 cfs@ 1.9 fps) 

0.65 

0.6-: 

0.55 

0.5 

0.45 

:§" 0.4 _ 
~ 
;: 0.35~ 
0 
u: 0.3~ 

0.25.:: 
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Pond 2P: (new Pond) 
Hydrograph 

w Area=7 .200 ac 
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11 12 13 14 15 16 17 18 19 20 21 22 
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bmp3 revised 2-05 Type II 24-hr 1 yr Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP-3: Basin 3 

7.200 ac, Inflow Depth= 1.16" for 
7.9S cfs@ 12.20 hrs, Volume= 
0.61 cfs@ 14.02 hrs, Volume= 
0.61 cfs@ 14.02 hrs, Volume= 

1 yr event 
0.697 af 
0.694 af, Atten= 92%, 
0.694 af 

Routing by Stor-Ind method, Time Span= S.00-30.00 hrs, dt= O.OS hrs 
Peak Elev= 63.Sl'@ 14.02 hrs Surf.Area= 3,975 sf Storage= 15,S09 cf 
Plug-Flow detention time= 29S.4 min calculated for 0.694 af (100% of inflow) 
Center-of-Mass det. time= 293.0 min ( l,1S3.7 - 860.7) 

# 
1 

Elevation 
(feet) 

56.00 
S9.SO 
60.00 
62.00 
64.00 
66.00 
68.00 
70.00 
72.00 

Invert 
S6.00' 

# Routing 

Avail.Storage Storage Description 
77,692 cf Custom Stage Data (Pyramidal) Listed below 

Surf.Area 
(sq-ft) 

600 
1,800 
2,020 
3,050 
4,27S 
5,720 
7,375 
9,300 

11,480 

Inc.Store 
(cubic-feet) 

0 
4,012 

954 
5,035 
7,291 
9,960 

13,060 
16,638 
20,742 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
4,012 
4,967 

10,002 
17,292 
27,2S2 
40,312 
56,950 
77,692 

Wet.Area 
(sq-ft) 

600 
1,888 
2,125 
3,230 
4,547 
6,098 
7,874 
9,933 

12,260 

OS/10/200S 6:12:09 PM 

Lag= 109.S min 

1 Primary 55.00' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= O.SOO 
Outlet Invert= 50.40' S= 0.0767 '/' n= 0.012 Cc= 0.900 

2 Device 1 

3 Device 1 

S6.00' 3.0" x 10.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= SS.SO' S= O.OSOO '/' n= 0.012 Cc= 0.900 

66.SO' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=0.61cfs@14.02 hrs HW=63.51' (Free Discharge) 
i=culvert (Passes 0.61 cfs of 41.46 cfs potential flow) 
[2=Culvert (Barrel Controls 0.61 cfs @ 12.5 fps) 

3=0rifice/Grate (Controls 0.00 cfs) 
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7.95 cfs 

Pond BMP-3: Basin 3 
Hydrograph 

Inflow Area=7 .200 ac 
Peak Elev=63.51' 

Storage=15,509 cf 
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bmp3 revised 2--05 Type II 24-hr 2 yr Rainfall=J.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:11 PM 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 11.87 cfs@ 12.19 hrs, Volume= 1.025 af, Depth= 1.71" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 yr Rainfall=3.50" 

Area (ac) CN Description 

7.200 81 1/3 acre lots, 30% imp, HSG C 

Tc Length S6ope Velocity Capacity Description 
(min) (feet) (~/ft) (ft/sec) ( cfs) 

25.0 Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

13--
11.87 cfs 

12 Type II 24-hr 2 yr 
11 

10-: 
Rainfall=3.50" 

9 
Runoff Area=7 .200 ac 

8: Runoff Volume=1.025 at 
~ Runoff Depth=1.71" ~ 7-_ 
:: 
0 

6~ Tc=25.0 min u:: 

5 CN=81 
4~ 

3-_ 

2-: 

''I' ''' '•I"' t' i'' 'i' 

10 11 12 13 14 15 16 30 
Time (hours) 

ID Runoff~ 



bmp3 revised 2-05 Type JI 24-hr 2 yr Rainfal/=3.50" 
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Pond 2P: (new Pond) 

Inflow Area = 7.200 ac, Inflow Depth = 1.56" for 2 yr event 
Inflow = 0.69 cfs @ 14.59 hrs, Volume= 0.939 af 
Outflow = 0.69 cfs@ 14.59 hrs, Volume= 0.939 af, Atten= 0%, Lag= 0.0 min 
Primary = 0.69 cfs@ 14.59 hrs, Volume= 0.939 af 

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Peak Elev= 48. 74' @ 14.59 hrs 
Plug-Flow detention time= 0.0 min calculated for 0.937 af (100% of inflow) 
Center-of-Mass det. time= (not calculated: outflow precedes inflow) 

# Routing 
1 Primary 

Invert Outlet Devices 
48.40' 24.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 48.00' S= 0.0200 '/' n= 0.012 Cc= 0.900 

Primary Outflow Max=0.69 cfs@ 14.59 hrs HW=48.74' (Free Discharge) 
t_l=Culvert (Inlet Controls 0.69 cfs@ 2.0 fps) 

0_75..: 

0.7..: 

0.65-': 

0.6..: 

~ 0.45-': 
u 
- 0.4. 
;;:: 
~ 0.35-C 

0.3. 

0.25-

0.2" 

0.05-

5 6 7 

Pond 2P: (new Pond) 
Hydrograph 
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bmp3 revised 2-05 Type II 24-hr 2 yr Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 

Pond BMP-3: Basin 3 

for 2 yr event 
1.025 af 

05110/2005 6:12:14 PM 

Outflow = 
Primary = 

7.200 ac, Inflow Depth= 1.71" 
11.87 ds @ 12.19 hrs, Volume= 
0.69 ds@ 14.59 hrs, Volume= 
0.69 ds @ 14.S9 hrs, Volume= 

0.939 af, Atten= 94%, Lag= 144.3 min 
0.939 af 

Routing by Star-Ind method, Time Span= S.00-30.00 hrs, dt= 0.05 hrs 
Peak Elev= 6S.56'@ 14.S9 hrs Surf.Area= S,402 sf Storage= 25,061 cf 
Plug-Flow detention time= 409.2 min calculated for 0.937 af (91 % of inflow) 
Center-of-Mass det. time= 365.2 min ( 1,214.7 - 849.5) 

# 
1 

Elevation 
(feet) 

56.00 
S9.SO 
60.00 
62.00 
64.00 
66.00 
68.00 
70.00 
72.00 

Invert 

S6.00' 

# Routing 
1 Primary 

2 Device 1 

3 Device 1 

Avail.Storage Storage Description 

77,692 cf Custom Stage Data {Pyramidal) Listed below 

Surf.Area 
(sq-ft) 

600 
1,800 
2,020 
3,0SO 
4,275 
5,720 
7,37S 
9,300 

11,480 

Inc.Store 
(cubic-feet) 

0 
4,012 

9S4 
S,03S 
7,291 
9,960 

13,060 
16,638 
20,742 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
4,012 
4,967 

10,002 
17,292 
27,252 
40,312 
56,950 
77,692 

Wet.Area 
(sq-ft) 

600 
1,888 
2,125 
3,230 
4,S47 
6,098 
7,874 
9,933 

12,260 

SS.PO' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= S0.40' S= 0.0767 '/' n= 0.012 Cc= 0.900 

S6.00' 3.0" x 10.0' long Culvert RCP, square edge headwall, Ke= O.SOO 
Outlet Invert= SS.SO' S= 0.0500 '/' n= 0.012 Cc= 0.900 

66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=0.69 cfs@ 14.S9 hrs HW=65.56' (Free Discharge) 
i=Culvert (Passes 0.69 ds of 46.77 cfs potential flow) 
[2=Culvert (Barrel Controls 0.69 cfs@ 14.1 fps) 

3=0rifice/Grate ( Controls 0.00 cfs) 
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11.87 cfs 

Pond BMP-3: Basin 3 
Hydrograph 

Inflow Area=7 .200 ac 
Peak Elev=65.56' 

Storage=25,061 cf 
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bmp3 revised 2-05 Type II 24-hr 10 yr Rainfal/=6.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:31 PM 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 27.05 cfs@ 12.18 hrs, Volume= 2.330 af, Depth= 3.88" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Type II 24-hr 10 yr Rainfall=6.00" 

Area (ac) CN Description 
7.200 81 1/3 acre lots, 30% imp, HSG C 

Tc Length 
(min) (feet) 

25.0 

30-

28~ 

25.: 

24~ 

22-' 

20: 

~ 18-
11) -].. 16: 
:: 

.S2 14 
u.. 

0, 
5 

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

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

27.05 cfs 

Time (hours) 

Type II 24-h r 10 yr 
Rainfall=6.00" 

Runoff Area=7 .200 ac 
Runoff Volume=2.330 af 

Runoff Depth=3.88" 
Tc=25.0 min 

CN=81 

23 24 

ID Runoff~ 
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Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond 2P: (new Pond) 

7.200 ac, Inflow Depth = 3.38" 
20.93 cfs @ 12.33 hrs, Volume= 
20.93 cfs @ 12.33 hrs, Volume= 
20.93 cfs@ 12.33 hrs, Volume= 

for 10 yr event 
2.027 af 
2.027 af, Atten= 0%, Lag= 0.0 min 
2.027 af 

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Peak Elev= 51.31'@ 12.33 hrs 
Plug-Flow detention time= (not calculated: outflow precedes inflow) 
Center-of-Mass det. time= (not calculated) 

# Routing 
1 Primary 

Invert Outlet Devices 
48.40' 24.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 48.00' S= 0.0200 '/' n= 0.012 Cc= 0.900 

t:_imary Outflow Max=20.60 cfs @ 12.33 hrs HW=51.25' (Free Discharge) 
l=Culvert (Inlet Controls 20.60 cfs @ 6.6 fps) 

23-c 
22~ 
21-C: 
20-
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18-C: 
17-' 
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15: 

~ 14..; 
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Pond 2P: (new Pond) 
Hydrograph 

'l" I ' I I' 
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Time (hours) 

Inflow Area=7 .200 ac 
Peak Elev=51.31' 

24.0" x 20.0' Culvert 
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bmp3 revised 2-05 Type II 24-hr 10 yr Rainfal/=6.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BMP-3: Basin 3 

7.200 ac, Inflow Depth= 3.88" 
27.0S cfs@ 12.18 hrs, Volume= 
20.93 cfs @ 12.33 hrs, Volume= 
20.93 cfs@ 12.33 hrs, Volume= 

for 10 yr event 
2.330 af 
2.027 af, Atten= 23%, 
2.027 af 

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Peak Elev= 67.12'@ 12.33 hrs Surf.Area= 6,647 sf Storage= 34,566 cf 
Plug-Flow detention time= 248.4 min calculated for 2.027 af (87% of inflow) 
Center-of-Mass det. time= 186.3 min ( 1,012.4 - 826.1 ) 

# 
1 

Elevation 
(feet) 

56.00 
59.50 
60.00 
62.00 
64.00 
66.00 
68.00 
70.00 
72.00 

Invert 
S6.00' 

# Routing 

Avail.Storage Storage Description 
77,692 cf Custom Stage Data (Pyramidal) Listed below 

Surf.Area 
(sq-ft) 

600 
1,800 
2,020 
3,050 
4,275 
S,720 
7,375 
9,300 

11,480 

Inc.Store 
(cubic-feet) 

0 
4,012 

954 
5,035 
7,291 
9,960 

13,060 
16,638 
20,742 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
4,012 
4,967 

10,002 
17,292 
27,252 
40,312 
56,950 
77,692 

Wet.Area 
(sq-ft) 

600 
1,888 
2,125 
3,230 
4,547 
6,098 
7,874 
9,933 

12,260 

OS/10/200S 6:12:34 PM 

Lag= 8.6 min 

1 Primary 5S.OO' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 50.40' S= 0.0767 '/' n= 0.012 Cc= 0.900 

2 Device 1 

3 Device 1 

S6.00' 3.0" x 10.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= SS.SO' S= 0.0500 '/' n= 0.012 Cc= 0.900 

66.SO' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=20.48 cfs@ 12.33 hrs HW=67.ll' (Free Discharge) 
i=Culvert (Passes 20.48 cfs of 50.43 cfs potential flow) 
[2=Culvert (Barrel Controls 0.74 cfs@ 15.1 fps) 

3=0rifice/Grate (Weir Controls 19.73 cfs @ 2.6 fps) 
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bmp3 revised 2-05 Type II 24-hr 100 yr Rainfall=B. 00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:36 PM 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 39.60 cfs@ 12.18 hrs, Volume= 3.445 af, Depth= 5.74" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Type II 24-hr 100 yr Rainfall=8.00" 

Area (ac) CN Description 
7.200 81 1/3 acre lots, 30% imp, HSG C 

Tc Length 
(min) (feet) 

25.0 

44-: 
42~ 
40-; 

38-= 

36 '. 

30 

28-: 
-;;;- 26~ 
~ 24: 
;: 22: 
~ 20' 

18 
16 
14 
12-

10 

8: 
6 
4 

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

Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

Type II 24-hr 100 yr 
Rainfall=B.00" 

Runoff Area=7.200 ac 
Runoff Volume=3.445 af 

Runoff Depth=S.74" 
Tc=25.0 min 

CN=81 

~1,~. ~~.,~~~'~'' ~=:.:.:, =::~~~§, ~~.,~~~~.,~~~'~' ~. ~ ... ~~~ 
5 6 7 9 10 12 13 16 18 20 22 23 24 26 27 28 29 30 

Time (hours} 

ID Runoffl 
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Pond 2P: (new Pond) 

Inflow Area = 7.200 ac, Inflow Depth = 5.13" for 100 yr event 
Inflow = 39.13 cfs@ 12.22 hrs, Volume= 3.079 af 
Outflow = 39.13 cfs@ 12.22 hrs, Volume= 3.079 af, Atten= 0%, Lag= 0.0 min 
Primary = 39.13 cfs@ 12.22 hrs, Volume= 3.079 af 

Routing by Star-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Peak Elev= 56.07' @ 12.22 hrs 
Plug-Flow detention time= 0.0 min calculated for 3.079 af (100% of inflow) 
Center-of-Mass det. time= 0.0 min ( 934.8 - 934.8 ) 

# Routing 
1 Primary 

Invert Outlet Devices 
48.40' 24.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 48.00' S= 0.0200 '/' n= 0.012 Cc= 0.900 

..t_imary OutFlow Max=38.28 cfs @ 12.22 hrs HW=55.80' (Free Discharge) 
!=Culvert (Inlet Controls 38.28 cfs@ 12.2 fps) 

42-' 
40-' 
38-' 
36-o 
34: 

32~ 
30 

~ 26' 
Ill . 

~ 24.:: 
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~ 20~ 
18. 
16: 
14. 
12: 

Pond 2P: (new Pond) 
Hydrograph 

,, I' 

13 14 15 16 17 18 
Time (hours) 

Inflow Area=7 .200 ac 
Peak Elev=56.07' 

24.0" x 20.0' Culvert 

ID Inflow 
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bmp3 revised 2-05 Type II 24-hr 100 yr Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:39 PM 

Inflow Area = 
Inflow = 

Pond BMP-3: Basin 3 

for 100 yr event 
3.445 af 

Outflow = 
Primary = 

7.200 ac, Inflow Depth= 5.74" 
39.60 ds@ 12.18 hrs, Volume= 
39.13 ds@ 12.22 hrs, Volume= 
39.13 ds @ 12.22 hrs, Volume= 

3.079 af, Atten= 1%, Lag= 2.7 min 
3.079 af 

Routing by Stor-Ind method, Time Span= 5.00-30.00 hrs, dt= 0.05 hrs 
Peak Elev= 67.45' @ 12.22 hrs Surf.Area= 6,923 sf Storage= 36,748 d 
Plug-Flow detention time= 172.3 min calculated for 3.073 af (89% of inflow) 
Center-of-Mass det. time= 119.8 min ( 934.8 - 815.0 ) 

# Invert Avail.Storage Storage Description 
1 56.00' 77 ,692 d Custom Stage Data (Pyramidal) Listed below 

Elevation Surf.Area Inc.Store Cum.Store Wet.Area 
{feet) {sg-ft) {cubic-feet) {cubic-feet) (sg-ft) 
56.00 600 0 0 600 
59.50 1,800 4,012 4,012 1,888 
60.00 2,020 954 4,967 2,125 
62.00 3,050 5,035 10,002 3,230 
64.00 4,275 7,291 17,292 4,547 
66.00 5,720 9,960 27,252 6,098 
68.00 7,375 13,060 40,312 7,874 
70.00 9,300 16,638 56,950 9,933 
72.00 11,480 20,742 77,692 12,260 

# Routing Invert Outlet Devices 
1 Primary 55.00' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 50.40' S= 0.0767 '/' n= 0.012 Cc= 0.900 
2 Device 1 56.00' 3.0" x 10.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= SS.SO' S= O.OSOO '/' n= 0.012 Cc= 0.900 
3 Device 1 66.50' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

r:_imary Outflow Max=38.17 ds @ 12.22 hrs HW=67.44' (Free Discharge) 
i=culvert (Passes 38.17 ds of 51.16 cfs potential flow) 
[2=Culvert (Barrel Controls 0.75 ds @ 15.3 fps) 

3=0rifice/Grate (Weir Controls 37.42 ds @ 3.2 fps) 



bmp3 revised 2-05 Type II 24-hr 100 yr Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 6:12:40 PM 

44-
42: 

40: 
38. 
36-: 
34 -
32 
30 
28 

:§' 26 
~ 24-
;: 22 -

~ 20 
18 -
16 -

Pond BMP-3: Basin 3 
Hydrograph 

Inflow Area=7 .200 ac 
Peak Elev=67 .45' 

Storage=36, 7 48 cf 
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S-3 

PRE-DEVELOPED S-1 

S-2 

Drainage Diagram for channel 1 pre development 
Prepared by LANDMARK DESIGN GROUP 11/4/2004 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 



channel 1 pre development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP Page2 

11/4/2004 HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Star-Ind method 

Subcatchment S-1: S-1 

Subcatchment S-2: S-2 

Subcatchment S-3: S-3 

Subcatchment S-4: S-4 

Runoff Area=19.200 ac Runoff Depth=0.53'.' 
Flow Length=950' Tc=32.6 min CN=70 Runoff=7.72 cfs 0.844 af 

Runoff Area=42.800 ac Runoff Depth=0.52" 
Flow Length=1,460' Tc=58.5 min CN=70 Runoff=11.26 cfs 1.851 af 

Runoff Area=7.800 ac Runoff Depth=0.52" 
Flow Length=2,200' Tc=47.3 min CN=70 Runoff=2.40 cfs 0.340 af 

Runoff Area=9.900 ac Runoff Depth=0.53" 
Flow Length=680' Tc=18.9 min CN=70 Runoff=5.79 cfs 0.439 af 

Reach R1: PRE-DEVELOPED Peak Depth=0.23' Max Vel=1.2 fps lnflow=7.72 cfs 0.844 af 
n=0.040 L=830.0' S=0.0133 '/' Capacity=152.25 cfs Outflow=6.54 cfs 0.823 af 

Reach R2: PRE-DEVELOPED Peak Depth=0.37' Max Vel=1.6 fps lnflow=17.78 cfs 2.674 af 
n=0.040 L=515.0' S=0.0126 '/' Capacity=148.58 cfs Outflow=17.40 cfs 2.642 af 

Reach R3: PRE DEVELOPMED Peak Depth=0.45' Max Vel=1.1 fps lnflow=19.22 cfs 2.982 af 
n=0.040 L=660.0' S=0.0041 '/' Capacity=22.84 cfs Outflow=17 .88 cfs 2.911 af 

Reach R4: AT BIRD SWAMP Peak Depth=0.46' Max Vel=1.1 fps lnflow=18.67 cfs 3.350 af 
n=0.040 L=10.0' S=0.0040 '/' Capacity=22.59 cfs Outflow=18.67 cfs 3.349 af 

Total Runoff Area= 79.700 ac Runoff Volume= 3.473 af Average Runoff Depth= 0.52" 
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channel 1 pre development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7. 00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment 5-1: 5-1 

Runoff = 7.72 cfs@ 12.33 hrs, Volume= 0.844 af, Depth= 0.53" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
19.200 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
23.0 100 0.0200 0.1 Sheet Flow, 
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8.7 600 0.0530 1.2 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 

0.9 250 0.0700 4.7 

32.6 950 Total 

8 

7 

6 

3 

2 

6 8 10 

Woodland Kv= 5.0 fps 
31.47 Parabolic Channel, 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 

Subcatchment 5-1: 5-1 
Hydrograph 

.. Type 1124-hr.1 Y~AR 
Rainfall=2.80" 

Runoff Area~19.200 ac 
f : ' : ' : . : 

RunoffVolume=0~844af-···· 

Runoff Depth=0.53" 
-- -----.-- -· - -------- ----- _. - ------;------

Flow Length=950' 
Tc=32.6 min 

CN='.70 

I'''' J ' ! >' I. I I 
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Time (hours) 

ID Runoff~ 



channel 1 pre development Type II 24-hr 1 YEAR Rainfa/1=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-2: S-2 

Runoff = 11.26 cfs @ 12.69 hrs, Volume= 1.851 af, Depth= 0.52" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
42.800 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
46.4 300 0.0310 0.1 Sheet Flow, 
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10.5 830 0.0700 1.3 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 

1.6 

58.5 

12- ,· 

11 

8-:' 

i 7" 

~ 6-: , 

u:: 
5-: ,· 

Woodland Kv= 5.0 fps 
330 0.0150 3.5 138.82 Parabolic Channel, 

W=60.00' D=1.00' Area=40.0 sf Perim=60.0' n= 0.040 
1,460 Total 

Subcatchment S-2: S-2 
Hydrograph 

' ' ' 

Type ti 24-hr 1 YEAR• 
··- ' 

Rainta11=2.ao" 
Runoff Area=42.800_ ~c 
Runoff Volume=1.851 af 

--- : --- - -:-----·-·--:--. --: ·-- - ·--·--·- - --- ·-·-

Rijnott De_pth~0.52'' _ 
.. ElowLength=t,460' 
-Tc=sa·.s min 

JD Runoff I 

4
- - -GN=70 

3..: / 

2 

1..: / 

5 8 
'' l ' 'I''''!''''!' '!' '' l'' '' l'' 'I 

12 13 14 15 16 17 18 19 20 
Time (hours} 

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



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

channel 1 pre development Type II 24-hr 1 YEAR Rainfa/1=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-3: S-3 

Runoff = 2.40 cfs @ 12.54 hrs, Volume= 0.340 af, Depth= 0.52" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
7.800 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
33.1 300 0.0720 0.2 Sheet Flow, 
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3.9 300 0.0670 1.3 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 

10.3 

47.3 

2 

5 

Woodland Kv= 5.0 fps 
1,600 0.0210 2.6 60.38 Parabolic Channel, 

W=70.00' D=0.50' Area=23.3 sf Perim=70.0' n= 0.040 
2,200 Total 

Subcatchment S-3: S-3 
Hydrograph 

Type II 24-hr 1 YEAR 
Rainfall=2-.Bo~· . 
Runoff Area=7.800 ac 
Runoff Volurne=0.340 a 
Runoff Depth=0.52" • 
Flo~ Length=2,2QO' 
Tc=47.3 min 
CN=70 

J ! ' ''I'''' J 'I ' ! ' ' l' '!'' 'I 
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ID Runoff I 



channel 1 pre development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-4: S-4 

Runoff = 5.79 cfs@ 12.14 hrs, Volume= 0.439 af, Depth= 0.53" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
9.900 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
14.4 130 0.1080 0.2 Sheet Flow, 
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1.4 200 0.2250 2.4 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

3.1 350 0.0110 1.9 37.46 Parabolic Channel, 
W=60.00' D=0.50' Area=20.0 sf Perim=60.0' n= 0.040 

18.9 680 Total 

6- , 

5 ,· 

4 ,' 

2 

Subcatchment S-4: S-4 
Hydrograph 

Type 1124-hr 1 'YEAR 
Rainfa11=2-.-a-ou 

Runoff Area=9.900 ac 
·Runoff Volume=0.439 af 

Runoff [)~pth=0.53" 
Flow Length=680' 

Tc:::18.9 min 
CN=70 

o~~~~++++f-<i~'-+"-'f-++-.;...+++++-f-<M~..,....,..~."'"'""'""~-~.~-.......... ~. ~--.~-~-~-~.--.~---.~-~-~ ............ ~. 
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Time (hours) 

ID Runoff~ 
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channel 1 pre development Type 1124-hr 1 YEAR Rainfa//=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R1: PRE-DEVELOPED 

Inflow Area= 19.200 ac, Inflow Depth = 0.53" for 1 YEAR event 
Inflow = 7.72 cfs@ 12.33 hrs, Volume= 0.844 af 
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Outflow = 6.54 cfs @ 12.66 hrs, Volume= 0.823 af, Atten= 15%, Lag= 20.1 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.2 fps, Min. Travel Time= 11.2 min 
Avg. Velocity= 0.7 fps, Avg. Travel Time= 20.7 min 

Peak Depth= 0.23' @ 12.47 hrs 
Capacity at bank full= 152.25 cfs 
Inlet Invert= 54.00', Outlet Invert= 43.00' 
70.00' x 1.00' deep Parabolic Channel, n= 0.040 Length= 830.0' Slope= 0.0133 '/' 
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3 

2 

0 ' 
5 6 7 

Reach R1: PRE-DEVELOPED 
Hydrograph 

Inflow Area=19.200 ac 
Peak Depth=0.23' 

Max Vel=1.2 fps 
n=0.040 
t=a3-ojo·

- :S=o~o-1-33,•-p-

capacity=-1-52.2-5 cfs--

I I' I 
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channel 1 pre development Type II 24-hr 1 YEAR Rainfal/=2.80" I 
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Reach R2: PRE-DEVELOPED 

Inflow Area = 62.000 ac, Inflow Depth= 0.52" for 1 YEAR event 
Inflow = 17.78 cfs@ 12.67 hrs, Volume= 2.674 af 
Outflow = 17.40 cfs@ 12.83 hrs, Volume= 2.642 af, Atten= 2%, Lag= 9.4 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.6 fps, Min. Travel Time= 5.2 min 
Avg. Velocity= 0.9 fps, Avg. Travel Time= 9.1 min 

Peak Depth= 0.37'@ 12.74 hrs 
Capacity at bank full= 148.58 cfs 
Inlet Invert= 43.00', Outlet Invert= 36.50' 
70.00' x 1.00' deep Parabolic Channel, n= 0.040 Length= 515.0' Slope= 0.0126 '/' 
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Reach R2: PRE-DEVELOPED 
Hydrograph 

1Jiflow ·Area==62~000 ~ 
Peak De th=0~37' .... p .... 
M~x Vel=1 ~6 fps 
·n=0.040 · 
L=515~0

1

: 
--- - -·--· 

. 5=0~0126 '/'. 
Capacity=14a~-s-a·cfs· 
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channel 1 pre development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R3: PRE DEVELOPMED 

Inflow Area= 69.800 ac, Inflow Depth= 0.51" for 1 YEAR event 
Inflow = 19.22 cfs@ 12.81 hrs, Volume= 2.982 af 
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Outflow = 17.88 cfs@ 13.13 hrs, Volume= 2.911 af, Atten= 7%, Lag= 19.3 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.1 fps, Min. Travel Time= 10.4 min 
Avg. Velocity= 0.6 fps, Avg. Travel Time= 17.8 min 

Peak Depth= 0.45' @ 12.96 hrs 
Capacity at bank full= 22.84 cfs 
Inlet Invert= 34.50', Outlet Invert= 31.80' 
60.00' x 0.50' deep Parabolic Channel, n= 0.040 Length= 660.0' Slope= 0.0041 '/' 

21-:: 

Reach R3: PRE DEVELOPMED 
Hydrograph 

· ··lnflowArea=69~a-oo-ac- ·, .· .e~~~ D~pth::0~45' 
·Max Ve1:;::1.1 fps 
n=0.040: 

. L=660.0'. 
S=0.0041 'I', 
.Capacity=22-.84 cfs- .. : 

0-'¥4-'f+.!'-f44'4-f'l-#~~~.f-fi.+4-i~~~~_,.:..,....,...,..,..,.:.,...,..,....,....,.:.,,....,...,...,_.,.;..,....,...,....,....,.:.,..,..,..,...,.;.,..,..,...,....,.;.,...,...,....,.~ 
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channel 1 pre development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R4: AT BIRD SWAMP 

Inflow Area = 79.700 ac, Inflow Depth= 0.50" for 1 YEAR event 
Inflow = 18.67 cfs @ 13.13 hrs, Volume= 3.350 af 
Outflow = 18.67 cfs @ 13.13 hrs, Volume= 3.349 af, Atten= 0%, Lag= 0.3 min 

Routing by Star-Ind+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.1 fps, Min. Travel Time= 0.2 min 
Avg. Velocity= 0.7 fps, Avg. Travel Time= 0.3 min 

Peak Depth= 0.46' @ 13.13 hrs 
Capacity at bank full= 22.59 cfs 
Inlet Invert= 31.80', Outlet Invert= 31.76' 
60.00' x 0.50' deep Parabolic Channel, n= 0.040 Length= 10.0' Slope= 0.0040 '/' 

~ 12_ 
~ 11-

~ 10 
u: g-

s -

Reach R4: AT BIRD SWAMP 
Hydrograph 

]riflo:v.J:Area=79.700 a 1
a.B?cfs 

:Peak:oepth~o.46' • 
_ Mai v_e1:;1.1 fps 
-n=0.040-
L=10.0' 
S=0.0040 '/' -
Capacity=22.59 cfs----
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[) Inflow 
D Outflow 
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channel 1 pre development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP Page 11 

11/4/2004 HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=S.00-20.00 hrs, dt=0.05 hrs, 301 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment S-1: S-1 

Subcatchment S-2: S-2 

Subcatchment S-3: S-3 

Subcatchment S-4: S-4 

Runoff Area=19.200 ac Runoff Depth=0.89" 
Flow Length=950' Tc=32.6 min CN=70 Runoff=14.26 cfs 1.428 af 

Runoff Area=42.800 ac Runoff Depth=0.88" 
Flow Length=1,460' Tc=58.5 min CN=70 Runoff=20.80 cfs 3.138 af 

Runoff Area=7.800 ac Runoff Depth=0.89" 
Flow Length=2,200' Tc=47.3 min CN=70 Runoff=4.43 cfs 0.575 af 

Runoff Area=9.900 ac Runoff Depth=0.90" 
Flow Length=680' Tc=18.9 min CN=70 Runoff=10.53 cfs 0.741 af 

Reach R1: PRE-DEVELOPED Peak Depth=0.32' Max Vel=1.5 fps lnflow=14.26 cfs 1.428 af 
n=0.040 L=830.0' S=0.0133 'f Capacity=152.25 cfs Outflow=12.72 cfs 1.401 af 

Reach R2: PRE-DEVELOPED Peak Depth=0.50' Max Vel=2.0 fps lnflow=33.21 cfs 4.538 af 
n=0.040 L=515.0' S=0.0126 'f Capacity=148.58 cfs Outflow=32.71 cfs 4.498 af 

Reach R3: PRE DEVELOPMED Peak Depth=0.62' Max Vel=1.3 fps lnflow=36.40 cfs 5.074 af 
n=0.040 L=660.0' S=0.0041 'f Capacity=22.84 cfs Outflow=34.27 cfs 4.983 af 

Reach R4: AT BIRD SWAMP Peak Depth=0.63' Max Vel=1.3 fps lnflow=35.64 cfs 5.724 af 
n=0.040 L=10.0' S=0.0040 'f Capacity=22.59 cfs Outflow=35.63 cfs 5.723 af 

Total Runoff Area= 79.700 ac Runoff Volume= 5.882 af Average Runoff Depth= 0.89" 
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channel 1 pre development Type II 24-hr 2 YEAR Rainfal/=3.50" I 
Prepared by LANDMARK DESIGN GROUP Page 12 
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Subcatchment S-1: S-1 

Runoff = 14.26 cfs@ 12.31 hrs, Volume= 1.428 af, Depth= 0.89" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
19.200 70 Woods, Good, HSG C 

Tc Length Slope Velocity 
(min) (feet) (ft/ft) (ft/sec) 
23.0 100 0.0200 0.1 

8.7 600 0.0530 1.2 

0.9 250 0.0700 4.7 

32.6 950 Total 

15 

5 

6 10 

Capacity Description 
(cfs) 

Sheet Flow, 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

31.47 Parabolic Channel, 
W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 

Subcatchment S-1: S-1 
Hydrograph 

Type II 24-hr2 YEAR 
Rainfall=3~50" 

-- Ruraoff A1•ea=19.·200-ac 
- - -

__ ·_Runotfvolurl1e::::tJ428Iaf_ 
Runoff-Depth=0~-89'' -

Flow Len th=950' --- ------- _________ g ______ ---
Tc=32.6 min 

CN=70 

I' 'I' : ' ' 'I' '' l'' 

12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runottl 
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channel 1 pre development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-2: 5-2 

Runoff = 20.80 cfs @ 12.66 hrs, Volume= 3.138 af, Depth= 0.88" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
42.800 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
46.4 300 0.0310 0.1 Sheet Flow, 
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10.5 830 0.0700 1.3 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

1.6 330 0.0150 3.5 138.82 Parabolic Channel, 
W=60.00' D=1.00' Area=40.0 sf Perim=60.0' n= 0.040 

58.5 1,460 Total 

5ubcatchment S-2: 5-2 
Hydrograph 

22 ' 

~~~ /-Type-n24~hr:2YEAR;--· 
19 . · R '. ---f jn-3'·-501• :- - : -rn . ___ a1n a ..... _ . .. _: ______ .: ______ -~---

~~- ·· : :::Runott:Are:a-:::42~-soo:ac: __ 
15

: <--R in· ff v ir : __ --3-138 f 14 · _. __ u _ o, __ q u_me ... ,._ _ : a_ 
~ 13-/ ___ R_~ ---t:to: __ l"#:o-··a·sn--i 

12- ··- .. uno. ep •.•..... . . . _ . 
3:: 11 . : : : : : : 
E ... ---Fltr--te.th=t460'-' --
u.. 10 .· -- -- -: _W_ , n~ .. ---:-- ' - : ---- -, -- ---

9- · -·Tc=sa .. s min · · 
8 ' - - ·----- . ' - -- -

- .· CN=7Q 
5 

o~r++-f+f-~-44-'f~~~~~~~~:.,..,..,.~ ......... ~.~,...,....,.:.,..,..,.~.~ • ..,....,....,...,.:.,..,.....,..~.,..,...,.~-r-f'. 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 



channel 1 pre development Type 1124-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-3: S-3 

Runoff = 4.43 cfs@ 12.51 hrs, Volume= 0.575 af, Depth= 0.89" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area {ac) CN Description 
7.800 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
33.1 300 0.0720 0.2 Sheet Flow, 
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3.9 300 0.0670 1.3 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

10.3 1,600 0.0210 2.6 60.38 Parabolic Channel, 
W=70.00' D=0.50' Area=23.3 sf Perim=70.0' n= 0.040 

47.3 2,200 Total 

Subcatchment S-3: S-3 
Hydrograph 

l El Runoff~ 
: I ' 

Type 1.124,.hr2 Yt;AR. 
4 Rainfall=3.so~· : 

3 

~ 
3: 
0 
u: 

2 

Runoff Area='1.sqo ac 
·Runoff·vohime=o~s15·c:r 

~ . : : : : : 

Runoff Depth=0.~9" . 
Flow Length=2;2po· 
Tc=47:.3 min · 
CN=70 

J 'I ' l'' '' I'' I 

8 10 11 13 14 15 16 17 18 19 20 
Time (hours) 
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channel 1 pre development Type 1124-hr 2 YEAR Rainfa/1=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-4: S-4 

Runoff = 10.53 cfs @ 12.13 hrs, Volume= 0.741 af, Depth= 0.90" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
9.900 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (fUft) (fUsec) (cfs) 
14.4 130 0.1080 0.2 Sheet Flow, 
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Woods: Light underbrush n= 0.400 P2= 2.80" 
1.4 200 0.2250 2.4 Shallow Concentrated Flow, 

Woodland Kv= 5.0 fps 
3.1 350 0.0110 1.9 37.46 Parabolic Channel, 

W=60.00' D=0.50' Area=20.0 sf Perim=60.0' n= 0.040 
18.9 680 Total 

10 

9 

8 

2 

Subcatchment S-4: S-4 
Hydrograph 

Type II :24~hr ·2-YEAR 
RainfaU=3:50" --

. ' 

--- --- Runoff Area=9:9oo--a-c 
Runoff Volume=Oj74t\-af -

Runoff Depth=O:~O"
Flow Length=680' -

--- _ -Tc=ts;~9-min -
----:------ -,--- ----:- -----cN=7o---

o~~~~~~~~~~~~.:;..,....,..;.,-.,..,,..,..,.;.,...,....,...,..,.;.,..,....,...,_,..,-,..,..,..,~. ~.~.,_,..;.,..,..,..,..,.;....,....,..,..,.:.,....,-,...,....( 

5 7 8 9 10 11 12 13 14 15 16 17 18 20 
Time {hours) 

ID Runoff~ 



channel 1 pre development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R1: PRE-DEVELOPED 

Inflow Area= 19.200 ac, Inflow Depth = 0.89" for 2 YEAR event 
Inflow = 14.26 cfs@ 12.31 hrs, Volume= 1.428 af 
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Outflow = 12. 72 cfs @ 12.58 hrs, Volume= 1.401 af, Atten= 11 %, Lag= 16.2 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.5 fps, Min. Travel Time= 9.1 min 
Avg. Velocity= 0.7 fps, Avg. Travel Time= 18.5 min 

Peak Depth= 0.32' @ 12.42 hrs 
Capacity at bank full= 152.25 cfs 
Inlet Invert= 54.00', Outlet Invert= 43.00' 
70.00' x 1.00' deep Parabolic Channel, n= 0.040 Length= 830.0' Slope= 0.0133 '/' 

'iil ..... 
~ 
;: 
0 
u: 

14 

13 

9. 

7 

6 

5 

4 

3 

2 

0 
5 6 7 8 

Reach R1: PRE-DEVELOPED 
Hydrograph 

--· ··-·----···--··- ---.--· ---·- -·----- -- . 

' 

. lnflow ... Area:::t9 .. 200.ac 
' ' ; : . : : 

-~--p~:<l~·-p_~p~h7Q~~~· -
--Max-Vel=1.5-fps 

n=0.040 ·- -
:L=830~0'· 

iS_=:0.~0133f 't. . 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

L:l Inflow 
D Outflow 
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channel 1 pre development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R2: PRE-DEVELOPED 

Inflow Area = 62.000 ac, Inflow Depth= 0.88" for 2 YEAR event 
Inflow = 33.21 cfs @ 12.61 hrs, Volume= 4.538 af 
Outflow = 32.71 cfs@ 12.74 hrs, Volume= 4.498 af, Atten= 2%, Lag= 7.7 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.0 fps, Min. Travel Time= 4.3 min 
Avg. Velocity = 1.1 fps, Avg. Travel Time= 8.1 min 

Peak Depth= 0.50' @ 12.67 hrs 
Capacity at bank full= 148.58 cfs 
Inlet Invert= 43.00', Outlet Invert= 36.50' 
70.00' x 1.00' deep Parabolic Channel, n= 0.040 Length= 515.0' Slope= 0.0126 '/' 

36. 

34 

30 

28. 

24 

~ 22. 
II) 

~ 20·. 

;: 18 
0 
u: 16 

14 

12 
10· 

8 

4 

Reach R2: PRE-DEVELOPED 
Hydrograph 

. ·::inflow-Area :::6·2~00 o ::;2.1;~,s 
--·peak>oe: ... th~-o~so· : .... Jl : ....... -
---~~~:Y~l:r~~-9:fps 
n=0;.·040 -:-

- L=515.0': 
_s;:.o.012s __ '/\ __ _ 
c a:cit : =14a.sa·ct·· ---- _a_p _____ Y-----;-- - - -·--;----

2-

01~~~~~'*4++-l:+:fi:+-H~~~~..,..,..,..,...,_,..,...,...,.:.,..,..,..,..,.:.,...,...,...,_.,.;.,.....,..,...,..:.,..,..,..,..,.;.,..,..,...,..,.:.,.......-.-( 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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channel 1 pre development Type II 24-hr 2 YEAR Rainfa//=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R3: PRE DEVELOPMED 

Inflow Area= 69.800 ac, Inflow Depth= 0.87" for 2 YEAR event 
Inflow = 36.40 cfs@ 12.72 hrs, Volume= 5.074 af 
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Outflow = 34.27 cfs@ 12.99 hrs, Volume= 4.983 af, Atten= 6%, Lag= 16.3 min 

Routing by Star-Ind+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.3 fps, Min. Travel Time= 8.6 min 
Avg. Velocity = 0. 7 fps, Avg. Travel Time= 15.9 min 

Peak Depth= 0.62' @ 12.85 hrs 
Capacity at bank full= 22.84 cfs 
Inlet Invert= 34.50', Outlet Invert= 31.80' 
60.00' x 0.50' deep Parabolic Channel, n= 0.040 Length= 660.0' Slope= 0.0041 '/' 

~ 24-
Ul 

~ 22 
:: 20~ -

£ 18 
16 
14 

0 
5 

Reach R3: PRE DEVELOPMED 
Hydrograph 

_ _ , . ... : _ -- 36.40crs 

---tnflow-Area=69~aoo--
----------- ____ . -------·- _ ----.--------'--- ____ . _______ 34.27cfs 

-:::~~_Clk t;:l~pt~r==-~ ~-~-2· 
--Max-v-e1:1 ~3 fps-
-nfo~040-
L~66b~o•L -- - ~ - - - - - - - . -! .. 

_, ___ -··------- -

5;60~0041 ·p 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

IE Inflow 
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channel 1 pre development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R4: AT BIRD SWAMP 

Inflow Area= 79.700 ac, Inflow Depth= 0.86" for 2 YEAR event 
Inflow = 35.64 cfs@ 12.99 hrs, Volume= 5.724 af 
Outflow = 35.63 cfs@ 12.99 hrs, Volume= 5.723 af, Atten= 0%, Lag= 0.3 min 

Routing by Star-Ind+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.3 fps, Min. Travel Time= 0.1 min 
Avg. Velocity= 0.7 fps, Avg. Travel Time= 0.2 min 

Peak Depth= 0.63'@ 12.99 hrs 
Capacity at bank full= 22.59 cfs 
Inlet Invert= 31.80', Outlet Invert= 31.76' 
60.00' x 0.50' deep Parabolic Channel, n= 0.040 Length= 10.0' Slope= 0.0040 '/' 

38 

36 

26 

24 .. -
0 22-

; 20 

E 18 
u. 

16 

Reach R4: AT BIRD SWAMP 
Hydrograph 

·:Jnflow-Area=79.700:··:;;i.:;· ~ 
Peak:-De: th=·o.63' ... ·;·····--.P .. : ... 
Max Vel=1.3 f s .. -. -----.-· ....... :---- --· --, .. -· ..... P. -

: . . 

n=0.040 · 
--· L·,..1·0·:·0'·--: .. " - ' . . ' . ' 

--·-- •• ---'-•----- I --

S:;::OJ)040 '/': 
. . 

- - - - - - - ' ·- - - - - - - _,_ - - - - - - - -1- - - - - . - ~ - - - -- - -

14 ,·· c' ; "t : 22· 59 f' 
12 

<>· --- -apac1 y=- -- -~ · · -c s --
10 ··:,./ .. • . 
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4 
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li!l Inflow 
D Outflow 
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C-2 UNDEVELOPED 

Drainage Diagram for channel 1 POST development 
DMARK DESIGN GROUP 11 /4/2004 Hyd:6:~o~y ~~1765 <!':> 1986-2003 Applied Microcomputer Systems 



channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP Page 2 

' 11/4/2004 HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=5.00-20.00 tirs, dt=0.05 hrs, 301 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 Runoff Area=11.050 ac Runoff Depth=1.05" 
Tc=20.0 min CN=81 Runoff=13.96 cfs 0.971 af 

Subcatchment SS: (new Subcat) Runoff Area=7.700 ac Runoff Depth=0.65" 
Flow Length=680' Tc=18.9 min CN=73 Runoff=5.85 cfs 0.419 af 

Subcatchment C-1: UNDEVELOPED Runoff Area=1.560 ac Runoff Depth=0.53" 
Tc=15.0 min CN=70 Runoff=1.05 cfs 0.069 af 

Subcatchment C-2: C-2 UNDEVELOPED Runoff Area=2.000 ac Runoff Depth=0.53" 
Tc=25.0 min CN=70 Runoff=0.97 cfs 0.088 af 

Subcatchment C-3: UNDEVELOPED Runoff Area=4.200 ac Runoff Depth=0.53" 
Flow Length=560' Tc=25.6 min CN=70 Runoff=2.00 cfs 0.185 af 

Subcatchment C1-1 DA: DEVELOPED Runoff Area=0.330 ac Runoff Depth=1.85" 
Tc=5.0 min CN=92 Runoff=1.12 cfs 0.051 af 

Subcatchment C1·2 DA: DEVELOPED Runoff Area=0.640 ac Runoff Depth=1.84" 
Tc=10.0 min CN=92 Runoff=1.86 cfs 0.098 af 

Subcatchment C2-2 DA: UNDEVELOPED Runoff Area=1.000 ac Runoff Depth=1.06" 
Tc=10.0 min CN=81 Runoff=1.75 cfs 0.088 af 

Subcatchment C2-2A DA: DEVELOPED Runoff Area=0.480 ac Runoff Depth=1.84" 
Tc=10.0 min CN=92 Runoff=1.39 cfs 0.074 af 

Subcatchment C2-2B DA: POST DEVELOPMENT Runoff Area=0.350 ac Runoff Depth=0.95" 

Subcatchment C3-1 DA: DEVELOPED 

Flow Length=100' Tc=3.4 min CN=79 Runoff=0.70 cfs 0.028 af 

Runoff Area=0.760 ac Runoff Depth=1.85" 
Tc=5.0 min CN=92 Runoff=2.59 cfs 0.117 af 

Subcatchment C3-1A DA: DEVELOPED Runoff Area=0.51 O ac Runoff Depth=1.85" 
Tc=5.0 min CN=92 Runoff=1.74 cfs 0.078 af 

Subcatchment D: POST DEV Runoff Area=3.670 ac Runoff Depth=0.79" 
Flow Length=250' Tc=25.1 min CN=76 Runoff=2.93 cfs 0.241 af 

Subcatchment D2: POST DEV Runoff Area=1.570 ac Runoff Depth=1.85" 
Flow Length=620' Tc=5.0 min CN=92 Runoff=5.35 cfs 0.241 af 

Subcatchment D3: POST DEV Runoff Area=2.200 ac Runoff Depth=0.53" 
Tc=15.0 min CN=70 Runoff=1.48 cfs 0.098 af 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP Page3 

11/4/2004 HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment Post Dev: 1/3 Acre Lots Runoff Area=7.600 ac Runoff Depth=1.05" 
Tc=25.0 min CN=81 Runoff=8.39 cfs 0.666 af 

Subcatchment S-1: S-1 Runoff Area=5.250 ac Runoff Depth=0.53" 
Flow Length=785' Tc=19.2 min CN=70 Runoff=3.04 cfs 0.233 af 

Subcatchment S-2: POST DEVELOPED . Runoff Area=24.200 ac Runoff Depth~0.60" 

Subcatchment S-3: POST DEVELOPED 

Flow Length=2,200' Tc=47.3 min CN=72 Runoff=8.96 cfs 1.214 af 

Runoff Area=5.800 ac Runoff Depth=0.61" 
Tc=20.0 min CN=72 Runoff=3.93 cfs 0.295 af 

Reach C2-1A: RIPRAP CHANNEL Peak Depth=0.11' Max Vel=1.8 fps lnflow=1.03 cfs 0.517 af 
n=0.040 L=40.0' S=0.0500 ·r Capacity=177.27 cfs Outflow=1.03 cfs 0.517 af 

Reach R1: (new Reach) Peak Depth=0.17' Max Vel=1.0 fps lnflow=4.14 cfs 1.272 af 
n=0.040 L=830.0' S=0.0133 ·r Capacity=152.25 cfs Outflow=3.12 cfs 1.206 af 

Reach R1A: (new Reach) Peak Depth=0.16' Max Vel=2.7 fps lnflow=1.06 cfs 0.684 af 
n=0.040 L=180.0' S=0.0778 'f Capacity=1,634.29 cfs Outflow=1.06 cfs 0.681 af 

Reach R1B: (new Reach) Peak Depth=0.36' Max Vel=1.4 fps lnflow=0.55 cfs 0.372 af 
n=0.040 L=831.0' S=0.0142 •r Capacity=325.67 cfs Outflow=0.55 cfs 0.358 af 

Reach R2: (new Reach) Peak Depth=0.33' Max Vel=1.5 fps lnflow=13.57 cfs 3.115 af 
n=0.040 L=515.0' S=0.0126 '/' Capacity=148.58 cfs Outflow=13.28 cfs 3.061 af 

Reach R2A: (new Reach) Peak Depth=0.31' Max Vel=2.0 fps lnflow=4.04 cfs 0.705 af 
n=0.040 L=510.0' S=0.0176 'f Capacity=125.75 cfs Outflow=3.65 cfs 0.695 af 

Reach R3: (new Reach) Peak Depth=0.41' Max Vel=1.0 fps lnflow=15.34 cfs 4.021 af 
n=0.040 L=660.0' S=0.0041 •r Capacity=22.84 cfs Outflow=14.54 cfs 3.897 af 

Reach R4: (new Reach) Peak Depth=0.42' Max Vel=1.0 fps lnflow=15.33 cfs 4.317 af 
n=0.040 L=10.0' S=0.0040 'f Capacity=22.59 cfs Outflow=15.33 cfs 4.315 af 

Pond BMP - 1: BMP #1 Peak Elev=78.55' Storage=23,005 cf lnflow=13.96 cfs 0.971 af 
Outflow=1.06 cfs 0.684 at 

Pond BMP-3: Basin 3 Peak Elev=58.25' Storage=12,831 cf lnflow=8.39 cfs 0.666 af 
Outflow=1.19 cfs 0.665 af 

Pond C1: POND C1 Peak Elev=74.05' Storage=4,449 cf lnflow=3.52 cfs 0.218 af 
Outflow=0.40 cfs 0.205 af 

Pond C2: POND C2 Peak Elev=72.62' Storage=1, 136 cf lnflow=0.97 cfs 0.088 af 
Outflow=0;28 cfs 0.086 af 



channel 1 POST development Type II 24-hr 1 YEAR Rainfa//=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment 85: (new Subcat) 

Runoff = 5.85 cfs@ 12.14 hrs, Volume= 0.419 af, Depth= 0.65" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 1124-hr1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
5.400 
2.300 
7.700 

Tc Length 
(min) (feet) 
14.4 130 

70 Woods, Good, HSG C 
81 1/3 acre lots, 30% imp, HSG C 
73 Weighted Average 

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

0.1080 0.2 Sheet Flow, 
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11/4/2004 

Woods: Light underbrush n= 0.400 P2= 2.80" 
1.4 200 0.2250 2.4 Shallow Concentrated Flow, 

Woodland Kv= 5.0 fps 
3.1 350 0.0110 1.9 37.46 Parabolic Channel, 

W=60.00' D=0.50' Area=20.0 sf Perim=60.0' n= 0.040 
18.9 680 Total 

6 

4 ,' 

~ 3 . 
u: 

2 

Subcatchment 85: (new Subcat) 
Hydrograph 

Type 1124-hr 1 :vEAR 
:. · RainfaU=2~·80" 
' . . . 

, Runoff Area=7.700 pC 
···1Ru·11·c>ff;V0Iume=n~.4191af·· 

....... i ........ : .. ~Y~~ff .. ~~~~~=~~.§?'' .... . 
Flow Length=6BO' 

. Tc;;:18~9 .min. 
CN='73 

0-l<'H,...,_.,..~"i-+-f~'"'f-'HH'-f-'K+f++~,F-"f+H+~...,.:.,...,-,....,..,...,....,....,....,...,.;T..,........,...,..;.,....,....,....,, ~,.,....,....,....,....,...,....,..,..,..,..:..,..,_......,...,.....~ 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff I 

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

channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C-1: UNDEVELOPED 

Runoff = 1.05 cfs @ 12.10 hrs, Volume= 0.069 at, Depth= 0.53" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
1.560 70 Woods, Good, HSG C 

Tc Length 
(min) (feet) 
15.0 

1-

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

Direct Entry, 

Subcatchment C-1: UNDEVELOPED 
Hydrograph 

. . : 

-; --- ---Type-n-24~nrt-YE-AR --

Rairifall=2.80" 
Runoff Area=1.560 ac 

Runoff!Volume=0.069 af 
Runoff D~pth-0.53" 

Tc-15:.o min 
CN=70 

0-¥4-'~~~~~~~~:+-R~~T-.'..-.,...,....,..,.:.....,.~'"""'""....-M...,....,..,,...,.:.,-~,.;,.-,-~ ........... """".,....,....~ 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time {hours) 
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l D Runoff~ 



channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP Page 8 

' HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 11/4/2004 

Subcatchment C-2: C-2 UNDEVELOPED 

Runoff = 0.97 cfs @ 12.22 hrs, Volume= 0.088 af, Depth= 0.53" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
2.000 70 Woods, Good, HSG C 

Tc Length 
(min) (feet) 
25.0 

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

Direct Entry, 

Subcatchment C-2: C-2 UNDEVELOPED 
Hydrograph 

Type 1124-hr 1 ·YEAR 
Rainfall=2.80" 

' I • 

Runoff Area=2.000 ac 
' : 

RunoffiVolume=0.088: af 
Runoff D~pth=0.53" 

Tc~25.0 min 
CN=70 

6 7 8 g 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff~ 

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

channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C-3: UNDEVELOPED 

Runoff = 2.00 cfs @ 12.23 hrs, Volume= 0.185 af, Depth= 0.53" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
4.200 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
19.5 100 0.0300 0.1 Sheet Flow, 
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6.1 460 0.0630 1.3 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 

25.6 560 Total 

2 . 

Woodland Kv= 5.0 fps 

Subcatchment C-3: UNDEVELOPED 
Hydrograph 

:Type 1124-hr 1.YEAR 
Rairifall=2.80" . . 

Runoff Area=4.200 ac 
: : : . : ~ 

Runoff Volume=0.'185: at 
: ' 

Runoff Depth:;::0.~3" 
···· Frow Leh9tfl=s~o· · 

Tc=25~6 min 
CN=70 

Ol-¥+<~H-4-4+++#+++~~~'-++-~~~ ........... ..,.;.....,_...,.:.,....,...,,_,....;.,.....,......,___,..._..,..,..........~,~.-. ............. ~ 
5 6 7 8 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

j D Runottl 



channel 1 POST development Type fl 24-hr 1 YEAR Rainfa/1=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C1-1 DA: DEVELOPED 

Runoff = 1.12 cfs @ 11.95 hrs, Volume= 0.051 af, Depth= 1.85" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN 
0.330 92 

Tc Length 
(min) (feet) 

5.0 

Description 
Paved roads w/open ditches, HSG C 

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

8 

Direct Entry, 

Subcatchment C1-1 DA: DEVELOPED 

9 10 

Hydrograph 

. Jl)'I?~ _11.~-~--~r 1 x~~~ 
Rainfall=2.80" . : . . . . 

Runoff Area=0.330 ac 
Runoff Volume=0.051- af 

Runoff Depth=1.85" 
Tc=S.O min 

CN=i92 

12 13 14 15 16 17 18 19 20 
Time (hours} 
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ID Runoff • 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C1-2 DA: DEVELOPED 

Runoff = 1.86 cfs @ 12.01 hrs, Volume= 0.098 af, Depth= 1.84" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
0.640 92 Paved roads w/open ditches, HSG C 

Tc Length 
(min) (feet) 
10.0 

2 

~ 1 
0 

Li: 

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

8 

Direct Entry, 

Subcatchment C1 -2 DA: DEVELOPED 

Hydrograph 

; . ; 

. . : ~ 

Type 11 24-hr 1 !YEAR 
Rainfall=2.80" 

Runoff Area=0.640 ac 
Runoff·Volume=0.0981 af 
... RunoffDe,pth:::::.1.84" . 

Tc=10.0 min 
CN=92 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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ID Runoff~ 



channel 1 POST development Type II 24-hr 1 YEAR Rainfaf/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C2-2 DA: UNDEVELOPED 

Runoff = 1.75 cfs@ 12.02 hrs, Volume= 0.088 af, Depth= 1.06" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
0.500 
0.500 
1.000 

Tc Length 
(min) (feet) 
10.0 

70 Woods, Good, HSG C 
92 Paved roads w/open ditches, HSG C 
81 Weighted Average 

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

Direct Entry, 

Subcatchment C2-2 DA: UNDEVELOPED 
Hydrograph 

Type II 24-hr 1 :YEAR 
Rai nfall:;::2.80" 

: : . 

Runoff Area=1.000 ac 
Runoff'Volume=0.!088 af 

Runott·oe;pth:;::1~·05.n 

Tc=10LO min 
CN=:81 

ol¢2;~~~~~~~~~~~~~~~~~.~ 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 
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ID Runoff I 

I 
I 
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channel 1 POST development Type JI 24-hr 1 YEAR Rainfa//=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C2-2A DA: DEVELOPED 

Runoff = 1.39 cfs@ 12.01 hrs, Volume= 0.074 at, Depth= 1.84" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 1124-hr1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
0.480 92 Paved roads w/open ditches, HSG C 

Tc Length 
(min) (feet) 
10.0 

6 

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

Direct Entry, 

Subcatchment C2-2A DA: DEVELOPED 
Hydrograph 

: : . 
. . . : ' 

Type 1124-hr 1 YEAR 
Rainfall=2.80" 

_ Runbff Are_~:::0.48_0 _ac 
Runoff!Volume=0.!07 4: af 

Runoff D~pth=1.84" 
Tc=10~0 min 

CN=92 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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ID Runoff~ 



channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C2-2B DA: POST DEVELOPMENT 

Runoff = 0.70 cfs@ 11.94 hrs, Volume= 0.028 af, Depth= 0.95" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 1124-hr1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
0.350 79 50-75% Grass cover, Fair, HSG C 

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

3.4 100 0.3300 0.5 Sheet Flow, 

0.75 .. 
. . · 

0.7 _. 

0.65: .· 

0.6 .' 

0.55 .. 

~ 0.45_. 
0 . 
~ 04 . 
~ . . 
u: 0.35 _ 

0.3- . 

0.25 

0.2 

0.15_. 

6 7 

Grass: Short n= 0.150 P2= 2.80" 

Subcatchment C2-2B DA: POST DEVELOPMENT 
Hydrograph 

. J'ype II 24 .. nr .. 1..YEAR 
, -- , Rainta11=2~ao" 

' . 

Rl.ln9ff Area=0.350 ac 
' ' . : 

:Runoff :Volume=0.028:af 
' ' : : . 
' I : : 

· Runoff Depth-0~95" 
--F:-iow 1..engtfi=-100· -

· Tc=3.4 min 
CN=79 

8 g 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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ID Runoff~ 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfa/1=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C3-1 DA: DEVELOPED 

Runoff = 2.59 cfs @ 11.95 hrs, Volume= 0.117 af, Depth= 1.85" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, cit= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
0.760 92 Paved roads w/open ditches, HSG C 

Tc Length 
(min) (feet) 

5.0 

2-' 

1-' 

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

Direct Entry, 

Subcatchment C3-1 DA: DEVELOPED 
Hydrograph 

Type 1124-hr 1 'YEAR 
' ' 

Rainfall=2.80" 
--Ru-noff-Area=n:1so-ac'·-

Runoff'Volume=o.111 af 
I . ' 

Runoff Depth=1.85" 
Tc=S~O min 

-cN=92-

o~~~~~=~.~~~~~ 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

Page 15 
11/4/2004 

ID Runottl 



channel 1 POST development Type 1124-hr 1 YEAR Rainfa/1=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C3-1A DA: DEVELOPED 

Runoff = 1.74 cfs@ 11.95 hrs, Volume= 0.078 af, Depth= 1.85" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
0.510 

Tc Length 
(min) (feet) 

5.0 

6 

92 Paved roads w/open ditches, HSG C 

7 

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

8 

Direct Entry, 

Subcatchment C3-1A DA: DEVELOPED 
Hydrograph 

Type 1124-hr 1 YEAR 
. . . ' 

Rainfall=2.80" 
' . : 

Runoff Area=0.510 ac 
Runoff'Volume=0.078! af 

: : : 

-------'--RunoffDepth=1:85" -

Tc=S.O min 
CN=92 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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ID Runoffi 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment D: POST DEV 

Runoff = 2.93 cfs @ 12.21 hrs, Volume= 0.241 af, Depth= 0.79" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
2.600 
1.070 
3.670 

Tc Length 
(min) (feet) 

2.1 150 

23.0 100 

70 Woods, Good, HSG C 
92 Paved roads w/open ditches, HSG C 
76 Weighted Average 

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

0.0560 1.2 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.0200 0.1 Sheet Flow, 
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Woods: Light underbrush n= 0.400 P2= 2.80" 
25.1 250 Total 

3 

2 . 

Subcatchment D: POST DEV 
Hydrograph 

Type 1124-hr 1.YEAR 
Rainfall=2.80" 

: . . : 

Runoff Area=3.670 ac 
Runoff.Voliurie=0.241: af 

. : . : . 

Runoff Depth=0.79" 
Flow Length=250' 

. . : ' 

rc;.._25.1 _ _rriin 
CN=76 

o~~~~~:+f-iH'+~~-f-H'~~,....,....,.;.,...,...,...,....,...,...,...,..~ ............ .,...,....,...,..,...,.;.,...,...,,..,....,'-,......,...,.......:.,..,_.,.,.;.,........,....,...( 
5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

ID Runoff I 



channel 1 POST development Type II 24-hr 1 YEAR Rainfaf/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment 02: POST DEV 

Runoff = 5.35 cfs @ 11.95 hrs, Volume= 0.241 af, Depth= 1.85" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
1.570 92 Paved roads w/open ditches, HSG C 

Tc Length Slope 
(min) (feet) (ft/ft) 

1.6 40 0.3300 

3.4 580 0.0232 

5.0 620 Total 

5 

4 

f 3 ,' 
:: 
0 

Li: 

2 ,' 

1 , 

6 7 8 

Velocity Capacity Description 
(ft/sec) (cfs) 

0.4 Sheet Flow, 
Grass: Short n= 0.150 P2= 2.80" 

2.8 14.07 TrapNee/Rect Channel Flow, 
Bot.W=0.00' D=1.00' Z= 6.0 & 4.0 '/' n= 0.050 

Subcatchment 02: POST DEV 
Hydrograph 

. · · TypeU24-hr·1 YEAR 
. . 

Rainfall=2.80" 
·:· -···Runoff-Area=-1-;57·0-~e · 

I : : ; 

'. Runoff:Volume=0.241' af 
· Runoff-Depth=·1.-8-5'-' · 

Flow Length=6~0' 
· ···--Tc=5;0-min-· 

CN=92 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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ID Runotti 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment D3: POST DEV 

Runoff = 1.48 cfs@ 12.10 hrs, Volume= 0.098 af, Depth= 0.53" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
2.000 
0.200 
2.200 

Tc Length 
(min) (feet) 
15.0 

6 

70 Woods, Good, HSG C 
74 >75% Grass cover, Good, HSG C 
70 Weighted Average 

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

Direct Entry, 

Subcatchment D3: POST DEV 
Hydrograph 

Type II 24-hr 1 :YEAR 
Rainfall=2.80" 

. ' . . 

Runoff Area=2.200 ac 
'.Runo_ff:Volume=0.098: af 

. : : ; 

Runoff De'pth=0.53" 
Tc 15.0 min 

CN=i70 

I'' 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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ID Runoffj 



channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 8.39 cfs @ 12.20 hrs, Volume= 0.666 af, Depth= 1.05" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, cit= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
7.600 81 1/3 acre lots, 30% imp, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
25.0 Direct Entry, 

Subcatchment Post Dev: 1/3 Acre Lots 
Hydrograph 

: ' : 
: ' : 

-- ··Type·u;24~hrt·YEAR 
' : 

-- -L -Rainfall=2-.-80" 
__ R_unoff __ Area::7 .600 _ac 

: . . 
6 ,' Runoff Volume=0.:666 af 

Runoff oepth=-1.os" ~ 
~ 5-

-·Tc~2s~o min··-:;: 
0 
ii: 4 ' 

CN=t81 
3 

2 

0--¥4-<~~44-++4-(.~~~(-H-~~;.,..,...,,..,...,.;.,_,_,.~ .......... ...,.:.,..,-----_,.;,-,-----.......,.;:..-.-.. .......... ~...t' 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

Page 20 
11/4/2004 

ID Runoff~ 
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channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-1: S-1 

Runoff = 3.04 cfs @ 12.15 hrs, Volume= 0.233 af, Depth= 0.53" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
5.100 
0.150 
5.250 

Tc Length 
(min) (feet) 
13.9 100 

70 Woods, Good, HSG C 
81 1/3 acre lots, 30% imp, HSG C 
70 Weighted Average 

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

0.0700 0.1 Sheet Flow, 
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Woods: Light underbrush n= 0.400 P2= 2.80" 
4.2 360 0.0800 1.4 Shallow Concentrated Flow, 

Woodland Kv= 5.0 fps 
1.1 325 0.0800 5.0 33.64 Parabolic Channel, 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 
19.2 785 Total 

~ 

3 

2 ,' 

Subcatchment 5-1: S-1 
Hydrograph 

- --"·"- ----. 

Type 11 24-~ r 1 'YEAR 
Rainfall~2.80" 

Runoff Area=S.250 ~c 
·· · --:Runoff·-Volu me=O ~23-3+at- -

Runoff Depthf0.53" 
Flow Length=785' 

Tc=19~~ __ rt]i_n 
CN=j'O 

O~r+-T-p;..i;-~+-f-f"f-+'F-f+H++f-f.~'4-'HK+<~,,...,...,...,...,..;.,...,.......,...,.;.,-.,...,...,....-,..,...,..,...,~......,...,...,..,..~,M-i-,..,...,...,...,...,.'"T'"!' 

5 6 8 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff I 



channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment 5-2: POST DEVELOPED 

Runoff = 8.96 cfs @ 12.53 hrs, Volume= 1.214 af, Depth= 0.60" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
20.100 
4.100 

24.200 

Tc Length 
(min) (feet) 
33.1 300 

3.9 300 

10.3 1,600 

70 Woods, Good, HSG C 
81 1 /3 acre lots, 30% imp, HSG C 
72 Weighted Average 

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

0.0720 0.2 Sheet Flow, 
Woods: Light underbrush n= 0.400 

0.0670 1.3 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.0210 2.6 60.38 Parabolic Channel, 
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P2= 2.80" 

W=70.00' D=0.50' Area=23.3 sf Perim=70.0' n= 0.040 
47.3 

10 

9 

8-

7 

6 
~ 
,£. 

:: 5 
0 
u: 

4 

3-

2 . 

2,200 Total 

Subcatchment 5-2: POST DEVELOPED 
Hydrograph 

• -. " L - •• ,. -·-

j ' ' ' 

Type ljl 24~hr 1 YEAR 
Rair1t~11-2.so~· : . 
RunoffAre-a-=~4-.~uo-~c----

Ronoff v ~1u~e=1~-214-a-
Ru nofjf-D~pth~0~60" 
Flow ~ength:=;2,200' 

_ Td~4Z:~3 __ mJn 
CN=7Z 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

j D Runoff~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-3: POST DEVELOPED 

Runoff = 3.93 cfs @ 12.15 hrs, Volume= 0.295 at, Depth= 0.61" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 1124-hr1 YEAR Rainfall=2.80" 

Area (ac) CN Description 
4.600 
1.200 
5.800 

Tc Length 
(min) (feet) 
20.0 

4 

3-. 

~ 
.2 2 
LL 

1 . 

70 Woods, Good, HSG C 
81 1/3 acre lots, 30% imp, HSG C 
72 Weighted Average 

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

Direct Entry, 

Subcatchment 5-3: POST DEVELOPED 
Hydrograph 

: : 

:Type 1124-hr 1 \YEAR 
Rainfall:;::2.80" 

-· ··-··RunoffAre-a=-s-:soo-ac 
' : : : 

: Runoff Volume=0.295: af 

_____ Rynotf l:)~p~~r=~---~-~" 
Tc=20LO min 

CN=[72 

o~~~~~~,~~~~U4o""-""'-:..---~--...~----;.._--~...:.-~"'--_.., 

5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time {hours) 
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ID RunoffJ 



channel 1 POST development Type II 24-hr 1 YEAR Rainfaf/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach C2-1A: RIPRAP CHANNEL 

Inflow Area = 10.000 ac, Inflow Depth= 0.62" for 1 YEAR event 
Inflow = 1.03 cfs@ 12.88 hrs, Volume= 0.517 af 
Outflow = 1.03 cfs@ 12.90 hrs, Volume= 0.517 af, Atten= 0%, Lag= 0.8 min 

Routing by Star-Ind+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.8 fps, Min. Travel Time= 0.4 min 
Avg. Velocity = 1.3 fps, Avg. Travel Time= 0.5 min 

Peak Depth= 0.11' @ 12.89 hrs 
Capacity at bank full= 177 .27 cfs 
Inlet Invert= 67.06', Outlet Invert= 65.06' 
5.00' x 2.00' deep channel, n= 0.040 Length= 40.0' Slope= 0.0500 '/' 
Side Slope Z-value= 2.0 '/' 

Reach C2-1A: RIPRAP CHANNEL 
Hydrograph 

Inflow Areab:1 o.ooo ~ 
• • I ' • 

Peak Depth~0.11' : 
Max Vel:k:1.8 fps 
n=0.040 ! 

L=4o.o· 
S~0.0500 '/' ! 

; I : 

capacity=177 .21 c 
. ' . 

0~~~~~4 I 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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lil Inflow 
D Outflow 
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channel 1 POST development Type 1124-hr 1 YEAR Rainfa/1=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R1: (new Reach) 

Inflow Area= 23.740 ac, Inflow Depth= 0.64" for 1 YEAR event 
Inflow = 4.14cfs@ 12.16hrs, Volume= 1.272af 
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Outflow = 3.12 cfs@ 12.57 hrs, Volume= 1.206 af, Atten= 25%, Lag= 24.4 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.0 fps, Min. Travel Time= 14.0 min 
Avg. Velocity= 0.6 fps, Avg. Travel Time= 21.4 min 

Peak Depth= 0.17' @ 12.33 hrs 
Capacity at bank full= 152.25 cfs 
Inlet Invert= 54.00', Outlet Invert= 43.00' 
70.00' x 1.00' deep Parabolic Channel, n= 0.040 Length= 830.0' Slope= 0.0133 '/' 

4-

3-

1-

Reach R1: (new Reach) 
Hydrograph 

1 : : • 

··· lrifl~V:iA.rea=23.7~0 ac 
: Pe:ak Pepth::;:0.17' 
·--~ax,·v-e-1=1-~o-fps · 

· n=0.040 
... L=830~0'·· 

0·-¥4-~~~~~~~~~~~,....,.:.,..~.,-;.,..,..,...,...,.,.;,...,..,...,...,.;.,~...,.;.,...,...,.......,.:..,...,....,.....,....,..~.,...,..:,...,..,...,.< 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

[] Inflow 
D Outflow 



channel 1 POST development Type II 24-hr 1 YEAR Rainfa//=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R1A: (new Reach) 

Inflow Area= 11.050 ac, Inflow Depth= 0.74" for 1 YEAR event 
Inflow = 1.06 cfs @ 13.68 hrs, Volume= 0.684 af 
Outflow = 1.06 cfs@ 13.71 hrs, Volume= 0.681 af, Atten= 0%, Lag= 1.9 min 

Routing by Star-Ind+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.7 fps, Min. Travel Time= 1.1 min 
Avg. Velocity= 2.4 fps, Avg. Travel Time= 1.3 min 

Peak Depth= 0.16' @ 13. 70 hrs 
Capacity at bank full= 1,634.29 cfs 
Inlet Invert= 68.00', Outlet Invert= 54.00' 
2.00' x 5.00' deep channel, n= 0.040 Length= 180.0' Slope= 0.0778 '/' 
Side Slope Z-value= 3.0 '/' 

Reach R1A: (new Reach) 
Hydrograph 

--ln:flow AreaF=1-t:050 a~Tit2~~ 
P~ak Depth,=0.16' . 
Max Vel=f2. 7 fps 
n=0.040 ~ 
L=180.0') 

: . ' 

S=0.0778 '/' . . . 

Capacity=1 634.29. 

O_,,.,...l-fi'-'C4+~f-fi""~~F+4-'F+-f-of"'i"r_,....,.;..,...,...,...,.~..,.....,...,.:.,-,...,..,.-r,.......,...,...,....,..,..,._,..~.,...,_,..;.,..,...,..,~.,.;.,-.-,.~.~,...,..,....,,..r 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfa/1=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R1 B: (new Reach) 

Inflow Area = 7.440 ac, Inflow Depth= 0.60" for 1 YEAR event 
Inflow = 0.55 cfs @ 13.94 hrs, Volume= 0.372 af 
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Outflow = 0.55 cfs@ 14.23 hrs, Volume= 0.358 af, Atten= 0%, Lag= 17.8 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.4 fps, Min. Travel Time= 10.1 min 
Avg. Velocity= 1.1 fps, Avg. Travel Time= 12.2 min 

Peak Depth= 0.36'@ 14.07 hrs 
Capacity at bank full= 325.67 cfs 
Inlet Invert= 67.80', Outlet Invert= 56.00' 
0.00' x 4.00' deep channel, n= 0.040 Length= 831.0' Slope= 0.0142 '/' 
Side Slope Z-value= 3.0 '/' 

0.6 

0.55 

0.5 

0.45 

0.4 

~ 0.35-
~ 
~ 0.3 
0 

;:;:: 0.25 

0.2 

0.15 

0.1 

0.05 

Reach R1 B: (new Reach) 
Hydrograph 

-Inflow Area=7 .440 a : 
' ' 

Peak Depth=0.36' 
Max V e·1=·1.4 fps 
n=0.040 
L:;::831.o• -

, s=o~ot42 ·r : : 
-- Capacity=325J67 '.-

O-l"4'!~~~~(-{..f.~:;.;.,...,..~.,....,...,..~.,.:.,.......,~.~,.~ . .,..,-,.,~,~ . ..,....,..;.,....,....,....,..,..,..~,.:..,....,.,,...,..,..,...,...,......,..:.,...,..,...,....,.;.,..,.~ 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time {hours) 

D Inflow 
D Outflow 
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Reach R2: (new Reach) 

Inflow Area= 59.770 ac, Inflow Depth= 0.63" for 1 YEAR event 
Inflow = 13.57 cfs @ 12.53 hrs, Volume= 3.115 af 
Outflow = 13.28 cfs@ 12.70 hrs, Volume= 3.061 af, Atten= 2%, Lag= 9.9 min 

Routing by Star-Ind+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.5 fps, Min. Travel Time= 5.7 min 
Avg. Velocity= 0.7 fps, Avg. Travel Time= 12.5 min 

Peak Depth= 0.33' @ 12.60 hrs 
Capacity at bank full= 148.58 cfs 
Inlet Invert= 43.00', Outlet Invert= 36.50' 
70.00' x 1.00' deep Parabolic Channel, n= 0.040 Length= 515.0' Slope= 0.0126 '/' 

14-: 

13-
: 

12-' 

1F 

10-= 

Iii' 
g· 

.... 

.!:!. e: 

3 

Reach R2: (new Reach) 
Hydrograph 

Inflow A"fea=59. 770 13;~cfs 

. P~al<i De-~th=Cl.J3' 
---- - ' --- ---· ------ . 

·Max Vel-=1~5 fps 
n=0.040; 

' ' 

··L=515.0'· 
S=0.0126 '/' 

-· Capctcity=148.58 Sf 

l •I' l 

6 7 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

El Inflow 
D Outflow 
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channel 1 POST development 
Prepared by LANDMARK DESIGN GROUP 

Type 1124-hr 1 YEAR Rainfal/=2.80" 

HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R2A: (new Reach) 

Inflow Area= 11.830 ac, Inflow Depth= 0.71" for 1 YEAR event 
Inflow = 4.04 cfs@ 12.01 hrs, Volume= 0.705 af 
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Outflow = 3.65 cfs @ 12.13 hrs, Volume= 0.695 af, Atten= 10%, Lag= 7 .1 min 

Routing by Star-Ind+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.0 fps, Min. Travel Time= 4.2 min 
Avg. Velocity= 0.9 fps, Avg. Travel Time= 9.7 min 

Peak Depth= 0.31'@ 12.06 hrs 
Capacity at bank full= 125.75 cfs 
Inlet Invert= 52.00', Outlet Invert= 43.00' 
5.00' x 2.00' deep channel, n= 0.040 Length= 510.0' Slope= 0.0176 '/' 
Side Slope Z-value= 3.0 '/' 

4 

3-

~ 
~ 

=: 
0 

2 u:: 

5 

Reach R2A: (new Reach) 
Hydrograph 

linflow Area=11.830 ac 
Peak Depth:r0.31' 

Max Vel=2JO fps 
n=0.040 
L=510.0' 

S=0.0176 I/' 
city--125.75 cfs 

''I' I' • ' I'! 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

D Inflow 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R3: (new Reach) 

Inflow Area= 73.170 ac, Inflow Depth = 0.66" for 1 YEAR event 
Inflow = 15.34 cfs@ 12.68 hrs, Volume= 4.021 af 
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Outflow = 14.54 cfs@ 13.00 hrs, Volume= 3.897 af, Atten= 5%, Lag= 19.1 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.0 fps, Min. Travel Time= 11.1 min 
Avg. Velocity= 0.5 fps, Avg. Travel Time= 23.6 min 

Peak Depth= 0.41'@ 12.81 hrs 
Capacity at bank full= 22.84 cfs 
Inlet Invert= 34.50', Outlet Invert= 31.80' 
60.00' x 0.50' deep Parabolic Channel, n= 0.040 Length= 660.0' Slope= 0.0041 '/' 

17. 

16-: 

15-: 

14-: 

13-: 

12..: 

11-

Reach R3: (new Reach) 
Hydrograph 

· :.1nt1ow Area===13.17tf.DJ .. ~ 
; : : : . : 

Peak::-oe ·tn=0~41' · ----'--·-- .. ·:--- __ ... P ___ -- '--· . . . . .. 
-Max-V-el=t~-0-fps 

n;:;0.040: 
: ' , 

· -1.::~§:6:0.~ow:.·· 
s=oJl041 •p: 

. ----,- 1 -

. Capacity=22.84-cfs 

1.·~~~~~~ 
01-'¥4-~.+44,+...µ.~~~~4-P!~~~:;;;.,....,.;,_,...,...,....;..~,.....;....~..,.;.,...,~.;........_,.;.~.-,~__.;,---' 
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channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R4: (new Reach) 

Inflow Area = 80.870 ac, Inflow Depth= 0.64" for 1 YEAR event 
Inflow = 15.33 cfs@ 12.99 hrs, Volume= 4.317 af 
Outflow = 15.33 cfs@ 13.00 hrs, Volume= 4.315 af, Atten= 0%, Lag= 0.3 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.0 fps, Min. Travel Time= 0.2 min 
Avg. Velocity= 0.5 fps, Avg. Travel Time= 0.3 min 

Peak Depth= 0.42' @ 12.99 hrs 
Capacity at bank full= 22.59 cfs 
Inlet Invert= 31.80', Outlet Invert= 31. 76' 
60.00' x 0.50' deep Parabolic Channel, n= 0.040 Length= 10.0' Slope= 0.0040 '/' 

17 

16. 

15 

5 

4 

3 

2 

Reach R4: (new Reach) 
Hydrograph 

Inflow Area::80.870 .;irrs:~y 
. P~ak Depth=0.42' · 
··Max Vel-1.0 fps · 
n;:;0 .. 040 • ............. . 
L¥l:QIO' : . . ..... . 

5=0~0040 'I', 
- -'--·- -- -:------- ' ~ - - - - - . - -- - - ~ - -

Capacity=22.59cfs 

o~~F44'~""4+4-f-444-4+,~~~~::;;...,...,.~...,....,.;-,..,....,.....,....,..;.,....,...,...,.~,,...,...,..,...,.;....~ . ..,...,.:.,,~.~ . ...,.....,...,......,.;.,........,..,,,, 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 

Pond BMP • 1: BMP #1 

for 1 YEAR event 
0.971 af 
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Outflow = 
Primary = 

11.050 ac, Inflow Depth = 1.05" 
13.96 cfs@ 12.14 hrs, Volume= 

1.06 cfs @ 13.68 hrs, Volume= 
1.06 cfs @ 13.68 hrs, Volume= 

0.684 af, Atten= 92%, Lag= 92.9 min 
0.684 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 78.55'@ 13.68 hrs Surf.Area= 6,717 sf Storage= 23,005 cf 
Plug-Flow detention time= 210.1 min calculated for 0.684 af (70% of inflow) 
Center-of-Mass det. time= 140.6 min ( 948.8 - 808.1 ) 

# Invert Avail.Storage Storage Description 
1 72.00' 67 ,503 cf Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
(feet} (sg-ft} (cubic-feet} (cubic-feet l 
72.00 978 0 0 
74.00 2,170 3,148 3,148 
76.00 3,836 6,006 9,154 
78.00 5,977 9,813 18,967 
80.00 8,661 14,638 33,605 
82.00 11,732 20,393 53,998 
83.00 15,277 13,505 67,503 

# Routing Invert Outlet Devices 
1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, 

Outlet Invert= 67.00' S= 0.0100 '/' n= 0.013 Cc= 0.900 
2 Device 1 72.00' 4.0" Vert. 4" Orifice C= 0.600 
3 Device 1 80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600 

Primary OutFlow Max=1.06 cfs @ 13.68 hrs HW=78.55' (Free Discharge) 
"Lt-Culvert (Passes 1.06 cfs of 72.70 cfs potential flow) 

2=4" Orifice (Orifice Controls 1.06 cfs@ 12.2 fps) 
3=0rifice ( Controls 0.00 cfs) 

Ke= 0.500 
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Prepared by LANDMARK DESIGN GROUP 
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~ 
~ 

~ 
0 

LL: 

15..: 

14-= 

13-: 

12 

10 

8 

6 

5 

4 

0 ' 
5 6 8 

Pond BMP - 1: BMP #1 
Hydrograph 

lnflow--Area=-11 ;050 -ac 
Peak Elev=-7_8.$.5' 

Storage=23-;005-cf----

' I 

10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area= 
Inflow = 

Pond BMP-3: Basin 3 

for 1 YEAR event 
0.666 af 
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Outflow = 
Primary = 

7.600 ac, Inflow Depth = 1.05" 
8.39 cfs @ 12.20 hrs, Volume= 
1.19 cfs @ 13.07 hrs, Volume= 
1.19 cfs@ 13.07 hrs, Volume= 

0.665 af, Atten= 86%, Lag= 52.3 min 
0.665 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 58.25' @ 13.07 hrs Surf.Area= 4,091 sf Storage= 12,831 cf 
Plug-Flow detention time= 108.9 min calculated for 0.665 af (100% of inflow) 
Center-of-Mass det. time= 108.0 min ( 920.0 - 811.9) 

# Invert Avail.Storage Storage Description 
1 50.00' 34,833 cf Custom Stage Data (Pyramidal) Listed below 

Elevation Surf.Area Inc.Store Cum.Store Wet.Area 
{feet} {sg-ft} {cubic-feet} {cubic-feet} (sq-ft} 
50.00 0 0 0 0 
52.00 450 300 300 458 
54.00 1,230 1,616 1,916 1,270 
56.00 2,375 3,543 5,459 2,463 
58.00 3,858 6,173 11,632 4,011 
60.00 5,710 9,508 21, 140 5,943 
62.00 8,050 13,693 34,833 8,374 

# Routing Invert Outlet Devices 
1 Primary 42.40' 24.0" x 85.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 39.85' S= 0.0300 '/' n= 0.012 Cc= 0.900 
2 Device 1 50.00' 4.0" Vert. Orifice/Grate C= 0.600 
3 Device 1 59.60' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary OutFlow Max=1.19 cfs@ 13.07 hrs HW=58.25' (Free Discharge) 
Ll =Culvert (Passes 1.19 cfs of 58.30 cfs potential flow) 

L2=0rifice/Grate (Orifice Controls 1.19 cfs@ 13.7 fps) 
3=0rifice/Grate ( Controls 0.00 cfs) 
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channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfa//=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

3 

0 ' 
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Pond C1: POND C1 
Hydrograph 

Inflow Area=2.530 ac 
·.·Peak Elev=7 4.os· 
• Storage=4,449 cf 
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channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 

Pond C2: POND C2 

for 1 YEAR event 
0.088 af 
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Outflow = 
Primary = 

2.000 ac, Inflow Depth = 0.53" 
0.97 cfs @ 12.22 hrs, Volume= 
0.28 cfs@ 12.77 hrs, Volume= 
0.28 cfs@ 12.77 hrs, Volume= 

0.086 af, Atten= 71 %, Lag= 33.2 min 
0.086 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 72.62' @ 12. 77 hrs Surf.Area= 993 sf Storage= 1, 136 cf 
Plug-Flow detention time= 45.3 min calculated for 0.086 af (97% of inflow) 
Center-of-Mass det. time= 36.2 min ( 876.0 - 839.8 ) 

# 
1 

Elevation 
(feet) 
71.00 
72.00 
74.00 
76.00 
78.00 
80.00 

Invert 
71.00' 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
26,524 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

117 
685 

1,670 
3,000 
4,667 
6,764 

Inc.Store 
(cubic-feet) 

0 
401 

2,355 
4,670 
7,667 

11,431 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
401 

2,756 
7,426 

15,093 
26,524 

68.06' 24.0" x 45.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 67.31' S= 0.0167 'f n= 0.013 Cc= 0.900 

71.1 O' 3.0" Vert. Orifice/Grate C= 0.600 
77.00' 2.50' x 2.50' Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary Outflow Max=0.28 cfs@ 12.77 hrs HW=72.62' (Free Discharge) 
L1=Culvert (Passes 0.28 cfs of 28.56 cfs potential flow) 

t2=0rifice/Grate (Orifice Controls 0.28 cfs@ 5.7 fps) 
3=0rifice/Grate (Controls 0.00 cfs) 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

6 8 

Pond C2: POND C2 
Hydrograph 

Inflow Area=2.000 ac 
· Peak Elev=72.6.2' 
Storage=1, t36 cf 

'1 I ' '' J' I ' 'I I 
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channel 1 POST development Type II 24-hr 1 YEAR Ralnfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area= 
Inflow = 
Outflow = 
Primary = 

Pond C2-2: 30" RCP 

11.000 ac, Inflow Depth = 0.66" 
2.30 cfs@ 12.03 hrs, Volume= 
2.30 cfs@ 12.04 hrs, Volume= 
2.30 cfs @ 12.04 hrs, Volume= 

for 1 YEAR event 
0.605 at 
0.603 at, Atten= 0%, 
0.603 at 

Routing by Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 65.65'@ 12.04 hrs Surf.Area= 260 sf Storage= 130 cf 
Plug-Flow detention time= 1. 7 min calculated for 0.601 at (99% of inflow) 
Center-of-Mass det. time= 1.0 min ( 905.7 - 904.7 ) 

# Invert 
1 65.00' 

Elevation 
(feet) 
65.00 
66.00 
68.00 
70.00 

# Routing 

Avail.Storage Storage Description 
13,000 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

0 
400 

2,400 
7,600 

Inc.Store 
(cubic-feet) 

0 
200 

2,800 
10,000 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
200 

3,000 
13,000 

Lag= 0.5 min 
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1 Primary 65.06' 30.0" x 101.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500 
Outlet Invert= 64.00' S= 0.0105 ·r n= 0.013 Cc= 0.900 

Primary OutFlow Max=2.28 cfs@ 12.04 hrs HW=65.65' (Free Discharge) 
L1=Culvert (Inlet Controls 2.28 cfs@ 2.6 fps) 
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channel 1 POST development Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

2 

Pond C2-2: 30" RCP 
Hydrograph 

: Inflow Area=11.000 ac 
Peak t::f(iv=·ss.65' 

Storage=130 cf 
30.0" x 101.0' Culvert 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfa//=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area= 
Inflow = 
Outflow = 
Primary = 

Pond C2-2B: MH C2-2B 

11.480 ac, Inflow Depth= 0.71" 
3.65 cfs @ 12.03 hrs, Volume= 
3.65 cfs @ 12.03 hrs, Volume= 
3.65 cfs @ 12.03 hrs, Volume= 

for 1 YEAR event 
0.677 af 
0.677 af, Atten= 0%, Lag= 0.0 min 
0.677 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 53.55' @ 12.03 hrs 
Plug-Flow detention time= (not calculated: outflow precedes inflow) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 
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1 Primary 52.80' 30.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 52.00' S= 0.0400 '/' n= 0.013 Cc= 0.900 

Primary OutFlow Max=3.57 cfs@ 12.03 hrs HW=53.54' (Free Discharge) 
L1=Culvert (Inlet Controls 3.57 cfs@ 2.9 fps) 

4 

3 

Pond C2-2B: MH C2-2B 
Hydrograph 

Inflow Area=11.480 ac 
Peak Elev=53.55' 

30.0" x 20.0' Culvert 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area= 
Inflow = 

Pond C3: POND C3 

for 1 YEAR event 
0.381 at 
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Outflow = 
Primary = 

5.470 ac, Inflow Depth= 0.84" 
4.68 cfs @ 11.96 hrs, Volume= 
0.36 cfs @ 13.99 hrs, Volume= 
0.36 cfs@ 13.99 hrs, Volume= 

0.226 at, Atten= 92%, Lag= 121.4 min 
0.226 at 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 72.54' @ 13.99 hrs Surf.Area= 3,918 sf Storage= 9,628 cf 
Plug-Flow detention time= 242.5 min calculated for 0.225 at (59% of inflow) 
Center-of-Mass det. time= 156.5 min ( 956.9 - 800.4) 

# Invert 
1 68.00' 

Elevation 
(feet) 
68.00 
70.00 
70.50 
72.00 
74.00 
76.00 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
33,575 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

850 
1,700 
1,925 
2,800 
6,950 
9,875 

Inc.Store 
(cubic-feet) 

0 
2,550 

906 
3,544 
9,750 

16,825 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
2,550 
3,456 
7,000 

16,750 
33,575 

68.00' 24.0" x 50.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0200 'f n= 0.013 Cc= 0.900 

70.1 O' 3.0" Vert. Orifice/Grate C= 0.600 
73.25' 2.50' x 2.50' Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary Outflow Max=0.36 cfs@ 13.99 hrs HW=72.54' (Free Discharge) 
L1=Culvert (Passes 0.36 cfs of 28.46 cfs potential flow) 

t2=0rifice/Grate (Orifice Controls 0.36 cfs@ 7.3 fps) 
3=0rifice/Grate (Controls 0.00 cfs) 



channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 
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Pond C3: POND C3 
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Inflow Area=5.4 70 ac 
Peak t:1ev=t2.54' 

• Storage=9,628 cf 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfa/1=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area= 
Inflow = 
Outflow = 
Primary = 

Pond D-1: Dl-5 

3.670 ac, Inflow Depth= 0.79" 
2.93 cfs @ 12.21 hrs, Volume= 
2.93 cfs @ 12.21 hrs, Volume= 
2.93 cfs @ 12.21 hrs, Volume= 

for 1 YEAR event 
0.241 af 
0.241 af, Atten= 0%, Lag= 0.0 min 
0.241 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 94.67' @ 12.21 hrs 
Plug-Flow detention time= (not calculated: outflow precedes inflow) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 
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1 Primary 93.87' 18.0" x 52.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 90.94' S= 0.0563 '/' n= 0.013 Cc= 0.900 

Primary OutFlow Max=2.92 cfs@ 12.21 hrs HW=94.67' (Free Discharge) 
L1=Culvert (Inlet Controls 2.92 cfs@ 3.0 fps) 

3 

2 

0, 
5 6 7 8 

Pond D-1: Dl-5 
Hydrograph 

Inflow Area=3.670 ac 
• Peak Elev=94.67' 

• 18.0" x 52.0' Culvert 
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Time (hours) 

D Inflow 
D Primary 



channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area= 
Inflow = 

Pond 0-2: 01-5 

5.240 ac, Inflow Depth = 1.1 O" for 
6.24 cfs @ 11.96 hrs, Volume= 

1 YEAR event 
0.482 af 
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Outflow = 6.24 cfs @ 11.96 hrs, Volume= 0.482 af, Atten= 0%, 
0.482 af 

Lag= 0.0 min 
Primary = 6.24 cfs @ 11.96 hrs, Volume= 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 85.11' @ 11.96 hrs 
Plug-Flow detention time= (not calculated: outflow precedes inflow) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 
1 Primary 83.82' 18.0" x 60.9' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 82.60' S= 0.0200 '/' n= 0.013 Cc= 0.900 

Primary OutFlow Max=6.07 cfs@ 11.96 hrs HW=85.08' (Free Discharge) 
L1=Culvert {Inlet Controls 6.07 cfs@ 3.8 fps) 
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Pond 0-2: 01-5 
Hydrograph 

lnflbw Area=5.240 ac 
.. Peak Elev=85.1.1' 

18.0" x 60.9' Culvert 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Pond D-3: MH-1 

Inflow Area= 
Inflow = 
Outflow = 
Primary = 

5.240 ac, Inflow Depth = 1.1 O" 
6.24 cfs @ 11.96 hrs, Volume= 
6.24 cfs @ 11.96 hrs, Volume= 
6.24 cfs @ 11.96 hrs, Volume= 

for 1 YEAR event 
0.482 af 
0.482 af, Atten= 0%, 
0.482 af 

Routing by Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 80.56' @ 11.96 hrs 
Plug-Flow detention time= (not calculated) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 

Lag= 0.0 min 

Page 47 
11/4/2004 

1 Primary 79.25' 18.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 78.85' S= 0.0200 '/' n= 0.013 Cc= 0.900 

Primary OutFlow Max=6.06 cfs@ 11.96 hrs HW=80.53' (Free Discharge) 
L1=Culvert (Barrel Controls 6.06 cfs @5.1 fps) 
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Pond D-3: MH-1 
Hydrograph 

Inflow Area=S.240 ac 
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channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area= 
Inflow = 

Pond P D: POND D 

for 1 YEAR event 
0.580 af 
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Outflow = 
Primary = 

7.440 ac, Inflow Depth= 0.94" 
6.95 cfs @ 11.98 hrs, Volume= 
0.55 cfs @ 13.94 hrs, Volume= 
0.55 cfs @ 13.94 hrs, Volume= 

0.372 af, Atten= 92%, Lag= 117.6 min 
0.372 af 

Routing by .Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 78.57'@ 13.94 hrs Surf.Area= 4,677 sf Storage= 13,772 cf 
Plug-Flow detention time= 216.9 min calculated for 0.370 af (64% of inflow) 

· Center-of-Mass det. time= 137.8 min ( 937.7 - 799.9) 

# Invert Avail.Storage Storage Description 
1 73.00' 36,249 cf Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
{feet} {sg-ft} {cubic-feet} {cubic-feet} 
73.00 963 0 0 
74.00 1,391 1,177 1,177 
76.00 2,465 3,856 5,033 
76.50 2,775 1,310 6,34~ 
78.00 3,821 4,947 11,290 
78.25 4,010 979 12,269 
78.85 5,241 2,775 15,044 
80.00 6,284 6,627 21,671 
82.00 8,294 14,578 36,249 

# Routing Invert Outlet Devices 
1 Primary 71.00' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 70.00' S= 0.0167 '/' n= 0.013 Cc= 0.900 
2 Device 1 79.00' 3.00' x 3.00' Horiz. Orifice/Grate Limited to weir flow 
3 Device 1 73.10' 3.0" Vert. Orifice/Grate C= 0.600 

Primary Outflow Max=0.55 cfs @ 13.94 hrs HW=78.57' (Free Discharge) 
L1=Culvert (Passes 0.55 cfs of 38.79 cfs potential flow) 

t 2=0rifice/Grate (Controls 0.00 cfs) 
3=0rifice/Grate (Orifice Controls 0.55 cfs@ 11.1 fps) 

C= 0.600 

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



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

channel 1 POST development Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Pond PD: POND D 
Hydrograph 

7 Inflow Area=7.440 ac 
---· - - .. 

·Peak Elev=78.57' 
6 

·· Storage=13, 772 cf 
5 

'iii' ..... 
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channel 1 POST development 
Prepared by LANDMARK DESIGN GROUP 

Type 1124-hr 2 YEAR Rainfal/=3.50" 
Page 50 

11/4/2004 HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points 
Runoff by SGS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 Runoff Area=11.050 ac Runoff Depth=1.56" 
Tc=20.0 min CN=81 Runoff=20.80 cfs 1.439 af 

Subcatchment SS: (new Subcat) Runoff Area=7.700 ac Runoff Depth=1.06" 
Flow Length=680' Tc=18.9 min CN=73 Runoff=9.90 cfs 0.680 af 

Subcatchment C-1: UNDEVELOPED Runoff Area=1.560 ac Runoff Depth=0.90" 
Tc=15.0min CN=70 Runoff=1.90cfs 0.117af 

Subcatchment C-2: C-2 UNDEVELOPED Runoff Area=2.000 ac Runoff Depth=0.90" 
Tc=25.0 min CN=70 Runoff=1.79 cfs 0.149 af 

Subcatchment C-3: UNDEVELOPED Runoff Area=4.200 ac Runoff Depth=0.90" 
Flow Length=560' Tc=25.6 min CN=70 Runoff=3.69 cfs 0.313 af 

Subcatchment C1-1 DA: DEVELOPED Runoff Area=0.330 ac Runoff Depth=2.47" 

Subcatchment C1-2 DA: DEVELOPED 

Subcatchment C2-2 DA: UNDEVELOPED 

Subcatchment C2-2A DA: DEVELOPED 

Tc=5.0 min CN=92 Runoff=1.48 cfs 0.068 af 

Runoff Area=0.640 ac Runoff Depth=2.47" 
Tc=10.0 min CN=92 Runoff=2.45 cfs 0.132 af 

Runoff Area=1.000 ac Runoff Depth=1.57" 
Tc=10.0 min CN=81 Runoff=2.59 cfs 0.131 af 

Runoff Area=0.480 ac Runoff Depth=2.47" 
Tc=10.0 min CN=92 Runoff=1.83 cfs 0.099 af 

Subcatchment C2-2B DA: POST DEVELOPMENT Runoff Area=0.350 ac Runoff Depth=1.44" 

Subcatchment C3-1 DA: DEVELOPED 

Flow Length=100' Tc=3.4 min CN=79 Runoff=1.05 cfs 0.042 af 

Runoff Area=0.760 ac Runoff Depth=2.47" 
Tc=5.0 min CN=92 Runoff=3.40 cfs 0.157 af 

Subcatchment C3-1A DA: DEVELOPED Runoff Area=0.510 ac Runoff Depth=2.47" 
Tc=5.0 min CN=92 Runoff=2.28 cfs 0.105 af 

Subcatchment D: POST DEV Runoff Area=3.670 ac Runoff Depth=1.23" 
Flow Length=250' Tc=25.1 min CN=76 Runoff=4.71 cfs 0.377 af 

Subcatchment 02: POST DEV Runoff Area=1.570 ac Runoff Depth=2.47" 
Flow Length=620' Tc=5.0 min CN=92 Runoff=7.02 cfs 0.323 af 

Subcatchment D3: POST DEV Runoff Area=2.200 ac Runoff Depth=0.90" 
Tc=15.0 min CN=70 Runoff=2.67 cfs 0.165 af 
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Subcatchment Post Dev: 1/3 Acre Lots Runoff Area=7.600 ac Runoff Depth=1.56" 
Tc=25.0 min CN=81 Runoff=12.53 cfs 0.988 af 

Subcatchment S-1: S-1 Runoff Area=5.250 ac Runoff Depth=0.90" 
Flow Length=785' Tc=19.2 min CN=70 Runoff=5.54 cfs 0.393 af 

Subcatchment S-2: POST DEVELOPED Runoff Area=24.200 ac Runoff Depth=0.99" 
Flow Length=2,200' Tc=47.3 min CN=72 Runoff=15.75 cfs 1.998 af 

Subcatchment S-3: POST DEVELOPED Runoff Area=5.800 ac Runoff Depth=1.00" 
Tc=20.0 min CN=72 Runoff=6.80 cfs 0.485 af 

Reach C2-1A: RIPRAP CHANNEL Peak Depth=0.17' Max Vel=2.4 fps lnflow=2.22 cfs 0. 755 af 
n=0.040 L=40.0' S=0.0500 ·r Capacity=177 .27 cfs Outflow=2.22 cfs 0. 755 af 

Reach R1: (new Reach) Peak Depth=0.21' Max Vel=1.2 fps lnflow=6.85 cfs 1.766 af 
n=0.040 L=830.0' S=0.0133 •r Capacity=152.25 cfs Outflow=5.41 cfs 1.695 af 

Reach R1A: (new Reach) Peak Depth=0.17' Max Vel=2.8 fps lnflow=1.20 cfs 0.817 af 
n=0.040 L=180.0' S=0.0778 •r Capacity=1,634.29 cfs Outflow=1.20 cfs 0.814 af 

Reach R1 B: (new Reach) Peak Depth=0.71' Max Vel=2.1 fps lnflow=3. 77 cfs 0.572 af 
n=0.040 L=831.0' S=0.0142 •r Capacity=325.67 cfs Outflow=3.20 cfs 0.559 af 

Reach R2: (new Reach) Peak Depth=0.42' Max Vel=1.8 fps lnflow=23.16 cfs 4. 705 af 
n=0.040 L=515.0' S=0.0126 '/' Capacity=148.58 cfs Outflow=22.69 cfs 4.642 af 

Reach R2A: (new Reach) Peak Depth=0.38' Max Vel=2.3 fps lnflow=5.81 cfs 1.024 af 
n=0.040 L=510.0' S=0.0176 ·r Capacity=125.75 cfs Outflow=5.37 cfs 1.013 af 

Reach R3: (new Reach) Peak Depth=0.52' Max Vel=1.2 fps lnflow=26.24 cfs 6.017 af 
n=0.040 L=660.0' S=0.0041 '/' Capacity=22.84 cfs Outflow=25.23 cfs 5.856 af 

Reach R4: (new Reach) Peak Depth=0.54' Max Vel=1.2 fps lnflow=26.53 cfs 6.536 af 
n=0.040 L=10.0' S=0.0040 'f Capacity=22.59 cfs Outflow=26.52 cfs 6.534 af 

Pond BMP - 1: BMP #1 Peak Elev=80.35' Storage=37, 151 cf lnflow=20.80 cfs 1.439 af 
Outflow=1.20 cfs 0.817 af 

Pond BMP-3: Basin 3 Peak Elev=59.70' Storage=19,736 cf lnflow=12.53 cfs 0.988 af 
Outflow=2.79 cfs 0.889 af 

Pond C1: POND C1 Peak Elev=75.14' Storage=6,865 cf lnflow=5.11 cfs 0.317 af 
Outflow=0.47 cfs 0.279 af 

Pond C2: POND C2 Peak Elev=73.74' Storage=2,449 cf lnflow=1.79 cfs 0.149 af 
I 

Outflow=0.37 cfs 0.147 af 
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Pond C2-2: 30" RCP 

Pond C2-2B: MH C2-2B 

Pond C3: POND C3 

Pond D-1: Dl-5 

Pond D-2: Dl-5 

Pond D-3: MH-1 

Pond P D: POND D 

Peak Elev=65.78' Storage=157 cf lnflow=3.41 cfs 0.885 af 
' 30.0" x 101.0' Culvert Outflow=3.41 cfs 0.884 af 

Peak Elev=53.71' lnflow=5.20 cfs 0.982 af 
30.0" x 20.0' Culvert Outflow=5.20 cfs 0.982 af 

Peak Elev=73.34' Storage=13,541 cf lnflow=6.69 cfs 0.575 af 
Outflow=1.38 cfs 0.330 af 

Peak Elev=94.93'. lnflow=4.71 cfs 0.377 af 
18.0" x 52.0' Culvert Outflow=4.71 cfs 0.377 af 

Peak Elev=85.61' lnflow=8.70 cfs 0.700 af 
18.0" x 60.9' Culvert Outflow=8.70 cfs 0.700 af 

Peak Elev=81.04' lnflow=8.70 cfs 0.700 af 
18.0" x 20.0' Culvert Outflow=8.70 cfs 0.700 af 

Peak Elev=79.19' Storage=16,977 cf lnflow=10.29 cfs 0.865 af 
Outflow=3.77 cfs 0.572 af 

I 
I 
I 
I 
I 
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I 
I 
I 

Total Runoff Area= 80.870 ac Runoff Volume= 8.161 af Average Runoff Depth= 1.21" I 
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Subcatchment 1/3 ac lots BMP: Post Development to SB 1 

Runoff = 20.80 cfs@ 12.13 hrs, Volume= 1.439 af, Depth= 1.56" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
11.050 

Tc Length 
(min) (feet) 
20.0 

23 
22 

:§' 13~ 
~ 12' 

~ 11: .·. 
Li: 10: ,· 

9· 
8, , 

7~ 
6~ 
5~ 
4 

5 6 

81 1/3 acre lots, 30% imp, HSG C 

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

Direct Entry, 

Subcatchment 1/3 ac lots BMP: Post Development to SB 1 

' 7 8 9 10 

Hydrograph 

·· ··r .. --·1·1··24 ... h--·2 YEA.R . ype . .... r .. I'.'\. 

Rairifall=3~:Sn"· 

Runoff Area=11.050 ·ac 
·Runoff Volume=1.439 af 

R noff D th;.:.t~·55" . u e.p ....... . 
T . :=20-~o min c . .... . 

CN-;81 

I , ' 
12 13 14 15 16 17 19 20 

Time (hours) 
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Subcatchment 85: (new Subcat) 

Runoff = 9.90 cfs@ 12.13 hrs, Volume= 0.680 af, Depth= 1.06" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
5.400 
2.300 
7.700 

Tc Length 
(min) (feet) 
14.4 130 

70 Woods, Good, HSG C 
81 1/3 acre lots, 30% imp, HSG C 
73 Weighted Average 

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

0.1080 0.2 Sheet Flow, 
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Woods: Light underbrush n= 0.400 P2= 2.80" 
1.4 200 0.2250 

3.1 350 0.0110 

18.9 680 Total 

11-

10-: 

9 

8-: 

7 

? 5.:: 
~ 

:.: 
0 5 u: 

4.:: 

3-
-

2--= 

1.:: 

6 8 

2.4 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

1.9 37.46 Parabolic Channel, 
W=60.00' D=0.50' Area=20.0 sf Perim=60.0' n= 0.040 

Subcatchment 85: (new Subcat) 
Hydrograph 

Type II .24-hr2 YEAR 
Rainfall::3.50'' 

Runoff Area=7. 700 ac 
Runoff Volume=0.680 af 

Runoff Depth:==~ .06" 
Flow Length=680' 

Tc=18.9 min 
CNi::::73 

I' l I' I 

10 11 12 13 14 15 16 
Time (hours) 

\ D Runoff I 
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Subcatchment C-1: UNDEVELOPED 

Runoff = 1.90 cfs @ 12.09 hrs, Volume= 0.117 af, Depth= 0.90" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
1.560 70 Woods, Good, HSG C 

Tc Length 
(min) (feet) 
15.0 

2 

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

Direct Entry, 

Subcatchment C-1: UNDEVELOPED 
Hydrograph 

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

' : 

Type II 24-hr 2 !YEAR 
Rainfall=3.50" 

' . 

Runoff Area=1.560 ac 
Runoff,Volume=0.'117: af 

: : . ' 

R . ff D . th . 0 90" . . u,no .. .. .e:p . :;:::. . : .... 
Tc-1s~o min 

CN=:7o 

o~~~~~~~~~~~~.,.......,...,...,...,.;......_..;.,...,..,......,._......,~--~...,....,...,..........-;,........,.~ 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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Subcatchment C-2: C-2 UNDEVELOPED 

Runoff = 1. 79 cfs @ 12.21 hrs, Volume= 0.149 af, Depth= 0.90" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
2.000 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) ( cfs) 
25.0 Direct Entry, 

Subcatchment C-2: C-2 UNDEVELOPED 
Hydrograph 

. : : 
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2 
• , i , I 0 Runoff~ 

6 7 8 

. : : 

. : : . 

Type II 24-hr 2 :YEAR 
Rainfall=3.50" . . 

: . : 

Runoff Area=2.000 ac 
!Runoff:Volume=o.:149laf 

: . : 

- --· Runoff Depth=0-.-90'' 
Tc=25~0 min 

CN=.70 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment C-3: UNDEVELOPED 

Runoff = 3.69 cfs @ 12.22 hrs, Volume= 0.313 af, Depth= 0.90" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
4.200 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
19.5 100 0.0300 0.1 Sheet Flow, 
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6.1 460 0.0630 1.3 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 

25.6 560 Total 

4 .· 

3-. 

6 7 

Woodland Kv= 5.0 fps 

Subcatchment C-3: UNDEVELOPED 
Hydrograph 

Type II 24-hr 2 'YEAR 
. Rainta11~3 ... 5CO.ll 

Runoff Area=4.200 ac 
Runoff~Volume=0.:313! af 
-- -------Runoff-De;ptl'l;;0,.90-" -

Flow Length=560' 
Tc=25.6 min 

CN=70 

8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff I 
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Subcatchment C1-1 DA: DEVELOPED 

Runoff = 1.48 cfs @ 11.95 hrs, Volume= 0.068 at, Depth= 2.47" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 1124-hr2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
0.330 

Tc Length 
(min) (feet) 

5.0 

92 Paved roads w/open ditches, HSG C 

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

Direct Entry, 

Subcatchment C1-1 DA: DEVELOPED 
Hydrograph 

Type II 24-hr 2 'YEAR 
Rainfall=3.50" 

Runoff Area=0.330 ac 
. . : 

Ri.frtoff vo1urr.e·=-o~osa·af -
. . I 

Runoff Depth=2.47" 
Tc=SlO min 

CN=92 

o~~~~'~::::::~~~~~ 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 
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Subcatchment C1-2 DA: DEVELOPED 

Runoff = 2.45 cfs @ 12.01 hrs, Volume= 0.132 af, Depth= 2.47" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
0.640 92 Paved roads w/open ditches, HSG C 

Tc Length 
(min) (feet) 
10.0 

2 

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

8 

Direct Entry, 

Subcatchment C1-2 DA: DEVELOPED 
Hydrograph 

. . : . ; : 
' : ' . 
t : 

. ; : : 
' : 

'Type 1124-hr 2 YEAR 
.... _____ __ RairifaH;::3.SO" 

. : ' : 

Runoff Area=0.640 ac 
RunofflVolume=o.132: af 

: : • I 
• • I 

Runoff Depth=2.47" 
Tc=10LO min 

CN=92 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours} 
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Subcatchment C2-2 DA: UNDEVELOPED 

Runoff = 2.59 cfs @ 12.02 hrs, Volume= 0.131 af, Depth= 1.57" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
0.500 
0.500 
1.000 

Tc Length 
(min) (feet) 
10.0 

2 

'iii 
~ 
:: 
0 
Li: 

1 

6 

70 Woods, Good, HSG C 
92 Paved roads w/open ditches, HSG C 
81 Weighted Average 

7 

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

8 

Direct Entry, 

Subcatchment C2-2 DA: UNDEVELOPED 
Hydrograph 

Type II 24-hr 2 :vEAR 
Rainfall=3.50" 

Runoff Area=1.000 ac 
Runoff Volume=o.:131' af 

' ' . 

· Runoff Depth=1.57" 
Tc=10.0 min 

CN=:81 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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Subcatchment C2-2A DA: DEVELOPED 

Runoff = 1.83 cfs @ 12.01 hrs, Volume= 0.099 af, Depth= 2.47" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
0.480 92 Paved roads w/open ditches, HSG C 

Tc Length 
(min) (feet) 
10.0 

2 

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

Direct Entry, 

Subcatchment C2-2A DA: DEVELOPED 
Hydrograph 

Type II 24-hr 2 :YEAR 
Rainfall=3.50" 

: . : 

Runoff Area=0.480 ac 
Runoff Volume=0.:099! af . : . : 

Runoff D~pth=2.~7" 
Tc=10~0 min 

CN=92 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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I 
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Prepared by LANDMARK DESIGN GROUP 
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Subcatchment C2-2B DA: POST DEVELOPMENT 

Runoff = 1.05 cfs @ 11.94 hrs, Volume= 0.042 af, Depth= 1.44" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, cit= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
0.350 79 50-75% Grass cover, Fair, HSG C 

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

3.4 100 0.3300 0.5 Sheet Flow, 
Grass: Short n= 0.150 P2= 2.80" 

Subcatchment C2-2B DA: POST DEVELOPMENT 

6 7 8 

Hydrograph 

-- Type U24~hr2iYEAR-
Rainfall=3.50" 

Runoff Area=0.350 ac 
' : . : . : . 
' : : : . 

: Runoff Volume=0.\042 af 
, Runoff Depth~1.44" 

Flow Length=100' 
Tc=3l4 min 

CN=79 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
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Subcatchment C3-1 DA: DEVELOPED 

Runoff = 3.40 cfs @ 11.95 hrs, Volume= 0.157 af, Depth= 2.47" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area ( ac) CN Description 
0.760 92 Paved roads w/open ditches, HSG C 

Tc Length 
(min) (feet) 

5.0 

3 ,' 

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

Direct Entry, 

Subcatchment C3-1 DA: DEVELOPED 
Hydrograph 

: ~ . . 

'Type _11_~4-hr 2'YEAR _ 
Rainfall=3.50" 

' ' ' . : . : : 

Runoff Area=O. 760 ac 
Runoff·Volume=0.157' af 

---Runoff Dept11:=2~47,.• --
Tc=s.o min 

CN=i92 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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Subcatchment C3-1A DA: DEVELOPED 

Runoff = 2.28 cfs @ 11.95 hrs, Volume= 0.105 af, Depth= 2.47" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
0.510 92 Paved roads w/open ditches, HSG C 

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

5.0 Direct Entry, 

Subcatchment C3-1A DA: DEVELOPED 
Hydrograph 
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• : . ; I fJ Runoff~ 
: : : 

Type II 24-hr 2 •veAR 
. . 

2 ,' -·--·--····--··- -,--- ··-R.ainta11::3·:so·ii .. 
. Runoff Area=0.510 ac 
I • • • ' • 

: Runoff·Volume=0.:105· af 
Runoff Depth=2.~7" 

. T"c:::.5_~0 .. min ... 
CN=92 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment D: POST DEV 

Runoff = 4.71 cfs@ 12.20 hrs, Volume= 0.377 af, Depth= 1.23" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
2.600 
1.070 
3.670 

Tc Length 
(min) (feet) 

2.1 150 

23.0 100 

70 Woods, Good, HSG C 
92 Paved roads w/open ditches, HSG C 
76 Weighted Average 

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

0.0560 1.2 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.0200 0.1 Sheet Flow, 
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Woods: Light underbrush n= 0.400 P2= 2.80" 
25.1 250 Total 

5 

4 

"iii' 3 ..... 
.!:!. 
:s: 
0 

LL: 

2 

Subcatchment D: POST DEV 
Hydrograph 

. . 

:Type II 24-hr 2 YEAR 
·----------- Rai·nfall=3~-son · 

. . . 

Runoff Area=3.670 ac 
iRunoff'Volume=0.377iaf 

: . : 

Runoff Depth=1.23" 
F:low L~~gth=2~()' 

Tc=25~ 1 min 
CN=76 

o~~~~~~~~~~~;:;,..,......-..,;.,...,_'""""""", . ....,....,....~.,,;.,......~ ......... .,....;.,..,._....,........, ......... ,,.;.,..,......,...,......,_....-< 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

ID Runoff) 



channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
Hydro CAD® 7. 00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment 02: POST DEV 

Runoff = 7.02 cfs@ 11.95 hrs, Volume= 0.323 at, Depth= 2.47" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
1.570 92 Paved roads w/open ditches, HSG C 

Tc Length 
(min) (feet) 

1.6 40 

3.4 580 

5.0 620 

7 .· ' 

6 . 

5 

3 

2 

6 

Slope 
(ft/ft) 

0.3300 

0.0232 

Total 

Velocity Capacity Description 
(ft/sec) (cfs) 

0.4 Sheet Flow, 
Grass: Short n= 0.150 P2= 2.80" 

2.8 14.07 TrapNee/Rect Channel Flow, 
Bot.W=0.00' 0=1.00' Z= 6.0 & 4.0 '/' n= 0.050 

Subcatchment 02: POST DEV 
Hydrograph 

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

Type II 24-hr 2 YEAR 
·····Rai·nfa11=3.50"· 

J~_yrt_9ff Ar~-~,::t.Jf7() PC 
Runoff'Vol'ume=0.-323. af 

· RunoffD~pth=2·:47''-
Flow Length=620' - --:----------- ------;--- -- ------ ----;----- -- -

Tc=5~0 min 
CN=92 

7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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l D Runoff~ 
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channel 1 POST development Type 1124-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment D3: POST DEV 

Runoff = 2.67 cfs@ 12.09 hrs, Volume= 0.165 af, Depth= 0.90" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
2.000 
0.200 
2.200 

Tc Length 
(min) (feet) 
15.0 

2 

70 Woods, Good, HSG C 
74 >75% Grass cover, Good, HSG C 
70 Weighted Average 

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

Direct Entry, 

Subcatchment D3: POST DEV 
Hydrograph 

Type II 24-hr 2 :YEAR 
Rainfalli::3.50" 

; : : . 

-Runoff-Area=-2-.-200-ac -
Runoff Volume=0.'165. af 

Ru.naff D~pth=OJ~O" 
Tc=15~0 min 

--CN=:10 -

o~~~~~~~~~~~~~.~""'"""---,...,;.,..,......,..""'-_....;.,..,......,..,...,.....,....~, ........ ..,..,...,..,.......,...f 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment Post Dev: 1/3 Acre Lots 

Runoff = 12.53 cfs @ 12.19 hrs, Volume= 0.988 af, Depth= 1.56" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
7.600 81 1/3 acre lots, 30% imp, HSG C 

Tc Length 
(min) (feet) 
25.0 

14 

13 

11 

10 

~ 
~ 

3: 7 
0 
ii: 

5 

4 

2 

6 7 

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

8 

Direct Entry, 

Subcatchment Post Dev: 1 /3 Acre Lots 

Hydrograph 

'. ; : ~ : ' 
' , : . ' . : : . 

-Typ-e-n24~1ir 2 :veAR -
'_ -::::-:--·-------:-~---:····-Raii1f a I I =~.-~:g•_i. -

___________ _Runoff J.\re'1 ::::7._~00 a c 
;-Runoff.Volume::::0-.;988Laf--

= ' ' 

--Runoff-D~pth;::1 ;56'' -
--- --Tc-=2-s:~o 1t1i-n --

CN-~81 -

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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ID Runoff~ 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfa/1=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

5ubcatchment S-1 : 5-1 

Runoff = 5.54 cfs @ 12.14 hrs, Volume= 0.393 af, Depth= 0.90" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
5.100 
0.150 
5.250 

Tc Length 
(min) (feet) 
13.9 100 

70 Woods, Good, HSG C 
81 1/3 acre lots, 30% imp, HSG C 
70 Weighted Average 

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

0.0700 0.1 Sheet Flow, 
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Woods: Light underbrush n= 0.400 P2= 2.80" 
4.2 360 0.0800 1.4 

1.1 325 0.0800 5.0 

19.2 785 Total 

6 

5 

4 

~ 
lt 3 
0 
Li: 

2 

Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

33.64 Parabolic Channel, 
W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 

Subcatchment S-1: 5-1 
Hydrograph 

.... .Type .11. -~4-h r.2.'Yi;AR. 
. . . 

Rainfall=3.50" 
Runoff Area::S.250 .pc 

Runoff!Volume=O.i393: af 
'--Runoff Depth;;:0,.9011. 

Flow Length=785' 
Tc=19.2·-min· 

CN=/0 

I 0 Runoff I 

o~~~~~r:++~~~+-H~~.,._,_,..:.,..,.-,...,...,.;....,...,...,..,.:.,...,..,...,...-,..,...,..,..,,.:.,..,......,..,...,...,..,...,...,.:,...,..,..,...,...,...,......,...( 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 



channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment S-2: POST DEVELOPED 

Runoff = 15.75 cfs @ 12.50 hrs, Volume= 1.998 af, Depth= 0.99" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
20.100 
4.100 

24.200 

Tc Length 
(min) (feet) 
33.1 300 

70 Woods, Good, HSG C 
81 1 /3 acre lots, 30% imp, HSG C 
72 Weighted Average 

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

0.0720 0.2 Sheet Flow, 
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Woods: Light underbrush n= 0.400 P2= 2.80" 
3.9 300 0.0670 1.3 Shallow Concentrated Flow, 

Woodland Kv= 5.0 fps 
10.3 1,600 0.0210 2.6 60.38 Parabolic Channel, 

W=70.00' D=0.50' Area=23.3 sf Perim=70.0' n= 0.040 
47.3 2,200 Total 

Subcatchment S-2: POST DEVELOPED 

Hydrograph 

17 ID Runoff; 
. . . ' . 

16 

15 

. . . ' : 

- ::Tyee 11.~4-~~r~rv~~~ 
14 '. ------------- ___ ; __ --RainfaJl;;J.-50-'-~ 
13 

12 
_; _____ Runoff-Area=24.2oo-ac·---

. : . : 
--,--·-·------ ·----- - -- ·------ --·--< -----

--Runoff Volume::;.1 J9981.af 
Iii" 10-, 
]. 

9 
3: 
0 8 u: 

; : ; .: 

_ Runoff Dep~hFO·~~ .. 
.Flow Length::;2,200·_ 

7 

6 
--· Tc~47:~3 min-

-- . ~ - '. '" -- .... - - . : . .. 

5 :___ ---CN:;12 

0-f""-"1-++'f-H'-4+f~~~~~~~~;;.,..,.:.~.,....,.:.,....,..,...,.~,...,....,....,...,...,...,....,...,..:.,..,...,....,....,...,...,...,...,....,.:,........,....,...,....,....,~ 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 
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channel 1 POST development Type 1124-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Subcatchment 5-3: POST DEVELOPED 

Runoff = 6.80 cfs@ 12.14 hrs, Volume= 0.485 af, Depth= 1.00" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type 11 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 
4.600 
1.200 
5.800 

Tc Length 
(min) (feet) 
20.0 

7 

6 

5 

~ 
~ 4 
~ 
0 
u: 

3 

2 

1 

70 Woods, Good, HSG C 
81 1/3 acre lots, 30% imp, HSG C 
72 Weighted Average 

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

Direct Entry, 

Subcatchment 5-3: POST DEVELOPED 
Hydrograph 

. . 

Type 11 ~-~--h~ ~-!YE~R 
Rainfall=3.50" 

Runoff-Area=S.800 ac 
:Runoff Volume=0.485! af 

- ' -RifrioffDepUi~=-1-~QO" 
____ __ , __ .Tc;;2a~o_min_ 

CN=72 

o~~r.4+-'"4-f~~~~+-f.f.~'+fi~~,........,. ............ .........-,...,.;.,...,...,..,..,.;...-,...,...,..,.~_,...,.;.,...,..,..~.,...,....,..,.:..-...........-r 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R1: (new Reach) 

Inflow Area = 23.740 ac, Inflow Depth= 0.89" for 2 YEAR event 
Inflow = 6.85 cfs@ 12.14 hrs, Volume= 1.766 af 
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Outflow = 5.41 cfs@ 12.47 hrs, Volume= 1.695 af, Atten= 21%, Lag= 19.5 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.2 fps, Min. Travel Time= 11.8 min 
Avg. Velocity= 0.7 fps, Avg. Travel Time= 20.3 min 

Peak Depth= 0.21' @ 12.27 hrs 
Capacity at bank full= 152.25 cfs 
Inlet Invert= 54.00', Outlet Invert= 43.00' 
70.00' x 1.00' deep Parabolic Channel, n= 0.040 Length= 830.0' Slope= 0.0133 '/' 

7 

6 

5 

3 

2 

Reach R1: (new Reach) 
Hydrograph 

Inflow Area=23. 740 ac 
r ' ' ' • ' 

· !. P~:ak oepth=o.21 1 

Max· ve·1=1~2 ·fps 
... -•n=0.040 

L=830JO' 
-· --- ----·--·-----·-

S=0.0133 !'J' 

o~~~~~~~~~~::;:..,..;;.~...,.;.;,...,...,....,...~..,.........,..:.;........ .......... ....,.......,...,.;.;..,....,.......,..:.;...,...,...,....,.;.,...,...,...-.,..:.;...,...,....,..,,, 
5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

El Inflow 
D Outflow 



channel 1 POST development Type II 24-hr 2 YEAR Rainfa//=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R1A: (new Reach) 

Inflow Area= 11.050 ac, Inflow Depth= 0.89" for 2 YEAR event 
Inflow = 1.20 cfs@ 14.12 hrs, Volume= 0.817 af 
Outflow = 1.20 cfs@ 14.15 hrs, Volume= 0.814 af, Atten= 0%, Lag= 1.8 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.8 fps, Min. Travel Time= 1.1 min 
Avg. Velocity= 2.4 fps, Avg. Travel Time= 1.2 min 

Peak Depth= 0.17'@ 14.13 hrs 
Capacity at bank full= 1,634.29 cfs 
Inlet Invert= 68.00', Outlet Invert= 54.00' 
2.00' x 5.00' deep channel, n= 0.040 Length= 180.0' Slope= 0.0778 '/' 
Side Slope Z-value= 3.0 '/' 

1- .' 

Reach R1A: (new Reach) 
Hydrograph 

Inflow Area=11.050 a 
· Peak~-Depth=0~17' 

Max Ve1=2.8 fps 
n=0.040: 
L=180.0' 
S=0.0778 '/' 

O-V4-<~~~~~~~:;::r...,...,....,...,.....,....,..:.,....,....,....,....,.;.,...,.....,....,..;.,..,..,_...,.;.,,..........,....,....,...~.~.~,~.~,~....,.:.:,.~..,..:.;,.................,, 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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[J Inflow 
D Outflow 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R1 B: (new Reach) 

Inflow Area = 7.440 ac, Inflow Depth= 0.92" for 2 YEAR event 
Inflow = 3.77 cfs@ 12.46 hrs, Volume= 0.572 af 
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Outflow = 3.20 cfs@ 12.68 hrs, Volume= 0.559 af, Atten= 15%, Lag= 13.0 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.1 fps, Min. Travel Time= 6.5 min 
Avg. Velocity= 1.2 fps, Avg. Travel Time= 11.6 min 

Peak Depth= 0. 71' @ 12.57 hrs 
Capacity at bank full= 325.67 cfs 
Inlet Invert= 67.80', Outlet Invert= 56.00' 
0.00' x 4.00' deep channel, n= 0.040 Length= 831.0' Slope= 0.0142 '/' 
Side Slope Z-value= 3.0 '/' 

4 

3 

0, 
5 

Reach R1B: (new Reach) 
Hydrograph 

Inflow :.Area=7 .440 ac 
·Peak Depth=o.i1· 

Max Vel=2.1 fps 

'' 

n=0.040 
-- '" ., 

L=831 JO' 
S=0.0142 :•r 

acity=325·~67·cfs 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

El Inflow 
D Outflow 



I 
channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP Page 76 I 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 11 /4/2004 

Reach R2: (new Reach) I 
Inflow Area= 59. 770 ac, Inflow Depth = 0.94" for 2 YEAR event 
Inflow = 23.16 cfs@ 12.47 hrs, Volume= 4.705 af 
Outflow = 22.69 cfs @ 12.62 hrs, Volume= 4.642 af, Atten= 2%, Lag= 8.8 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.8 fps, Min. Travel Time= 4.8 min 
Avg. Velocity = 0.8 fps, Avg. Travel Time= 11.1 min 

Peak Depth= 0.42' @ 12.54 hrs 
Capacity at bank full= 148.58 cfs 
Inlet Invert= 43.00', Outlet Invert= 36.50' 
70.00' x 1.00' deep Parabolic Channel, n= 0.040 Length= 515.0' Slope= 0.0126 '/' 

24 

2 

Reach R2: (new Reach) 
Hydrograph 

.____,..,..,~. Inflow Area=59~770·ac 
' ' : . ' 

..... e~:".KD.~.pth=Q.42' 
Max Vel=1.8 fps 

·· n=0 .. 040 
·t=51S.O' 

'S=O.JJ1.i6'.'l' 

01~(.++.~~~~~~~~~:=;.:;:,,....,....,-.;........,..,...,...,....,...,.........,.:..;...,.......,._,.;.;...., .......... ~...,....,..::;......,...,....,.;.,...,..,.......,.;...,....,..........,/ 
5 6 8 9 11 12 13 14 15 16 17 18 19 20 

Time (hours} 

El Inflow 
D Outflow 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R2A: (new Reach) 

Inflow Area = 11.830 ac, Inflow Depth= 1.04" for 2 YEAR event 
Inflow = 5.81 cfs @ 12.01 hrs, Volume= 1.024 af 
Outflow = 5.37 cfs @ 12.11 hrs, Volume= 1.013 af, Atten= 8%, Lag= 6.2 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 2.3 fps, Min. Travel Time= 3.7 min 
Avg. Velocity= 1.0 fps, Avg. Travel Time= 8.6 min 

Peak Depth= 0.38' @ 12.05 hrs 
Capacity at bank full= 125.75 cfs 
Inlet Invert= 52.00', Outlet Invert= 43.00' 
5.00' x 2.00' deep channel, n= 0.040 Length= 510.0' Slope= 0.0176 '/' 
Side Slope Z-value= 3.0 '/' 

6-

5 

4 

2 

Reach R2A: (new Reach) 
Hydrograph 

Inflow Area=11.830 ac 
-- P-eak pepth=o.38' 

MaxVel=2.3 fps 
n=0.040 

- L=5-1ll~O' 

__ _ '.S:::Q.Q1I6i'l' __ 

0~~~?{4.~~~~~:;::;:;::::;:..,.;.;...,..,..,~,_,....,....,.:.;_,...,...,...,.,;;,....,..,....,....,..;.,...,..,..,_,..;.;..,..,..,..,.;.,..,..,_,...,.;.;....,..,..~,..:,...,......,...( 
5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R3: (new Reach) 

Inflow Area= 73.170 ac, Inflow Depth= 0.99" for 2 YEAR event 
Inflow = 26.24 cfs @ 12.67 hrs, Volume= 6.017 af 
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Outflow = 25.23 cfs@ 12.92 hrs, Volume= 5.856 af, Atten= 4%, Lag= 14.9 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.2 fps, Min. Travel Time= 9.4 min 
Avg. Velocity= 0.5 fps, Avg. Travel Time= 20.9 min 

Peak Depth= 0.52'@ 12.76 hrs 
Capacity at bank full= 22.84 cfs 
Inlet Invert= 34.50', Outlet Invert= 31.80' 
60.00' x 0.50' deep Parabolic Channel, n= 0.040 Length= 660.0' Slope= 0.0041 '/' 

20 

~ 15· 

~ 14= 

u:: 12 . 

Reach R3: (new Reach) 
Hydrograph 

Inflow Area=73.-170 ~-... 
-P~ak Depth=O ~52' 

__ rvlax-_vei~i.2.tps .. _ 
n=o~o40·-·· 

L ..;.66J)Jl_'! 
s=o.0041-·r---- -

' I : • : --- c·a· ·ac1r :-~z2~B4-cfs--· -- ....... . P. --· -- -- --~--. -··--··------·---- -------· ----
- --·-- __ ---·-- ··--· L ________ L ____ . ___ L __ 

I I 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Reach R4: (new Reach) 

Inflow Area= 80.870 ac, Inflow Depth = 0.97" for 2 YEAR event 
Inflow = 26.53 cfs @ 12.91 hrs, Volume= 6.536 af 
Outflow = 26.52 cfs@ 12.91 hrs, Volume= 6.534 af, Atten= 0%, Lag= 0.2 min 

Routing by Stor-lnd+ Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Max. Velocity= 1.2 fps, Min. Travel Time= 0.1 min 
Avg. Velocity = 0.5 fps, Avg. Travel Time= 0.3 min 

Peak Depth= 0.54' @ 12.91 hrs 
Capacity at bank full= 22.59 cfs 
Inlet Invert= 31.80', Outlet Invert= 31.76' 
60.00' x 0.50' deep Parabolic Channel, n= 0.040 Length= 10.0' Slope= 0.0040 '/' 
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Reach R4: (new Reach) 
Hydrograph 

• _11'l'f1ow_Area=ao._a10 _ 2~-52 cfs 
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I 
channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP Page 80 I 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 11/4/2004 

Inflow Area= 
Inflow = 

Pond BMP - 1: BMP #1 

for 2 YEAR event 
1.439 af 

Outflow = 
Primary = 

11.050 ac, Inflow Depth = 1.56" 
20.80 cfs @ 12.13 hrs, Volume= 

1.20 cfs@ 14.12 hrs, Volume= 
1.20 cfs @ 14.12 hrs, Volume= 

0.817 af, Atten= 94%, Lag= 119.1 min 
0.817 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 80.35'@ 14.12 hrs Surf.Area= 9,195 sf Storage= 37,151 cf 
Plug-Flow detention time= 221.8 min calculated for 0.817 af (57% of inflow) 
Center-of-Mass det. time= 144.6 min ( 944.6 - 800.0 ) 

# Invert Avail.Storage Storage Description 
1 72.00' 67 ,503 cf Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
{feet} {sg-ft} {cubic-feet} {cubic-feet} 
72.00 978 0 0 
74.00 2,170 3,148 3,148 
76.00 3,836 6,006 9,154 
78.00 5,977 9,813 18,967 
80.00 8,661 14,638 33,605 
82.00 11,732 20,393 53,998 
83.00 15,277 13,505 67,503 

# Routing Invert Outlet Devices 
1 Primary 67.84' 30.0" x 84.0' long Culvert RCP, end-section conforming to fill, 

Outlet Invert= 67.00' S= 0.0100 '/' n= 0.013 Cc= 0.900 
2 Device 1 72.00' 4.0" Vert. 4" Orifice C= 0.600 
3 Device 1 80.64' 60.0" Horiz. Orifice Limited to weir flow C= 0.600 

Primary Outflow Max=1.20 cfs @ 14.12 hrs HW=80.35' (Free Discharge) 
L1=Culvert (Passes 1.20 cfs of 79.30 cfs potential flow) 

t2=4" Orifice (Orifice Controls 1.20 cfs@ 13.8 fps) 
3=0rifice (Controls 0.00 cfs) 

Ke= 0.500 
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I 
channel 1 POST development Type II 24-hr 2 YEAR Rainfa/1=3.50" 
Prepared by LANDMARK DESIGN GROUP Page 82 I 
HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 11 /4/2004 

Inflow Area= 
Inflow = 
Outflow = 
Primary = 

Pond BMP-3: Basin 3 

7.600 ac, Inflow Depth = 1.56" 
12.53 cfs @ 12.19 hrs, Volume= 
2.79 cfs@ 12.76 hrs, Volume= 
2.79 cfs@ 12.76 hrs, Volume= 

for 2 YEAR event 
0.988 at 
0.889 at, Atten= 78%, Lag= 34.3 min 
0.889 at 

Routing by Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 59.70'@ 12.76 hrs Surf.Area= 5,437 sf Storage= 19,736 cf 
Plug-Flow detention time= 153.4 min calculated for 0.889 at (90% of inflow) 
Center-of-Mass det. time= 120.6 min ( 924.5 - 803.9 ) 

# Invert Avail.Storage Storage Description 
1 50.00' 34,833 cf Custom Stage Data (Pyramidal) Listed below 

Elevation Surf.Area Inc.Store Cum.Store Wet.Area 
(feet} (sg-ft} (cubic-feet} (cubic-feet} (sg-ft) 
50.00 0 0 0 0 
52.00 450 300 300 458 
54.00 1,230 1,616 1,916 1,270 
56.00 2,375 3,543 5,459 2,463 
58.00 3,858 6,173 11,632 4,011 
60.00 5,710 9,508 21,140 5,943 
62.00 8,050 13,693 34,833 8,374 

# Routing Invert Outlet Devices 
1 Primary 42.40' 24.0" x 85.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 39.85' S= 0.0300 'f n= 0.012 Cc= 0.900 
2 Device 1 50.00' 4.0" Vert. Orifice/Grate C= 0.600 
3 Device 1 59.60' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary Outflow Max=2.67 cfs@ 12.76 hrs HW=59.70' (Free Discharge) 
L1=Culvert (Passes 2.67 cfs of 61.08 cfs potential flow) 

t2=0rifice/Grate (Orifice Controls 1.30 cfs@ 14.9 fps) 
3=0rifice/Grate (Weir Controls 1.37 cfs @ 1.1 fps) 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area= 
Inflow = 

Pond C1: POND C1 

for 2 YEAR event 
0.317 af 

Page 84 
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Outflow = 

2.530 ac, Inflow Depth = 1.50" 
5.11 cfs @ 12.01 hrs, Volume= 
0.47 cfs @ 12.85 hrs, Volume= 
0.47 cfs @ 12.85 hrs, Volume= 

0.279 at, Atten= 91 %, 
0.279 af 

Lag= 50.6 min 
Primary = 

Routing by Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 75.14'@ 12.85 hrs Surf.Area= 2,363 sf Storage= 6,865 cf 
Plug-Flow detention time= 171.5 min calculated for 0.279 af (88% of inflow) 
Center-of-Mass det. time= 131.7 min ( 913.2- 781.4) 

# Invert Avail.Storage Storage Description 
1 71.00' 15,442 cf Custom Stage Data (Prismatic) Listed below 

Elevation 
(feet) 
71.00 
72.00 
74.00 
75.50 
76.00 
78.00 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Surf.Area 
(sq-ft) 
1,007 
1,285 
1,915 
2,505 
2,780 
3,680 

Inc.Store 
(cubic-feet) 

0 
1,146 
3,200 
3,315 
1,321 
6,460 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
1,146 
4,346 
7,661 
8,982 

15,442 

71.00' 24.0" x 47.0' long Culvert RCP, mitered to conform to fill, Ke= 0.700 
Outlet Invert= 70.50' S= 0.0106 '/' n= 0.013 Cc= 0.900 

75.25' 2.50' x 2.50' Horiz. Orifice/Grate Limited to weir flow C= 0.600 
71.10' 3.0" Vert. Orifice/Grate C= 0.600 

Primary Outflow Max=0.47cfs@12.85 hrs HW=75.14' (Free Discharge) 
L1=Culvert (Passes 0.47 cfs of 23.65 cfs potential flow) 

t2=0rifice/Grate (Controls 0.00 cfs) 
3=0rifice/Grate (Orifice Controls 0.47 cfs@ 9.5 fps) 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfa//=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 

Pond C2: POND C2 

for 2 YEAR event 
0.149 af 
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Outflow = 
Primary = 

2.000 ac, Inflow Depth = 0.90" 
1.79 cfs@ 12.21 hrs, Volume= 
0.37 cfs @ 12.88 hrs, Volume= 
0.37 cfs @ 12.88 hrs, Volume= 

0.147 af, Atten= 79%, Lag= 40.5 min 
0.147 af 

Routing by Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 73.74'@ 12.88 hrs Surf.Area= 1,542 sf Storage= 2,449 cf 
Plug-Flow detention time= 72.2 min calculated for 0.146 af (98% of inflow) 
Center-of-Mass det. time= 65.4 min ( 893.2- 827.8) 

# Invert Avail.Storage Storage Description 
1 71.00' 26,524 cf Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
{feet} {sg-ft) {cubic-feet} {cubic-feet} 
71.00 117 0 0 
72.00 685 401 401 
74.00 1,670 2,355 2,756 
76.00 3,000 4,670 7,426 
78.00 4,667 7,667 15,093 
80.00 6,764 11,431 26,524 

# Routing Invert Outlet Devices 
1 Primary 68.06' 24.0" x 45.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 67.31' S= 0.0167 'f n= 0.013 Cc= 0.900 
2 Device 1 71.10' 3.0" Vert. Orifice/Grate C= 0.600 
3 Device 1 77.00' 2.50' x 2.50' Horiz. Orifice/Grate Limited to weir flow 

Primary Outflow Max=0.37 cfs@ 12.88 hrs HW=73.74' (Free Discharge) 
L1=Culvert (Passes 0.37 cfs of 32.72 cfs potential flow) 

t2=0rifice/Grate (Orifice Controls 0.37 cfs@ 7.6 fps) 
3=0rifice/Grate ( Controls 0.00 cfs) 

C= 0.600 
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channel 1 POST development Type 1124-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond C2-2: 30" RCP 

11.000 ac, Inflow Depth = 0.97" 
3.41 cfs @ 12.03 hrs, Volume= 
3.41 cfs@ 12.04 hrs, Volume= 
3.41 cfs @ 12.04 hrs, Volume= 

for 2 YEAR event 
0.885 af 
0.884 af, Atten= 0%, 
0.884 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 65.78'@ 12.04 hrs Surf.Area= 313 sf Storage= 157 cf 
Plug-Flow detention time= 1.4 min calculated for 0.884 af (100% of inflow) 
Center-of-Mass det. time= 0.8 min ( 897.7 - 896.9) 

# 
1 

Elevation 
(feet) 
65.00 
66.00 
68.00 
70.00 

Invert Avail.Storage Storage Description 
65.00' 13,000 cf Custom Stage Data {Prismatic) Listed below 

Surf.Area 
(sq-ft) 

0 
400 

2,400 
7,600 

Inc.Store 
(cubic-feet) 

0 
200 

2,800 
10,000 

Cum.Store 
(cubic-feet) 

0 
200 

3,000 
13,000 

# Routing Invert Outlet Devices 

Lag= 0.5 min 
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1 Primary 65.06' 30.0" x 101.0' long Culvert RCP, end-section conforming to fill, Ke= 0.500 
Outlet Invert= 64.00' S= 0.0105 '/' n= 0.013 Cc= 0.900 

Primary Outflow Max=3.34 cfs@ 12.04 hrs HW=65.78' (Free Discharge) 
L1=Culvert (Inlet Controls 3.34 cfs @2.9 fps) 

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



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

channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Pond C2-2: 30" RCP 
Hydrograph 

•Inflow Area=11.000 ac 
---- . - -~- - ·--- - - ------·· ·-

Peak Elev=65. 78' 
3 

Storage=157 :cf 
. . 

. 30.0"x 1.0.1..0' Culvert 
$ ' 
~ 2- .· 

~ 
0 
u: 

'I I'' 'J '! . '' 
7 8 12 13 14 15 16 17 18 19 20 

Time (hours) 

Page 89 
11/4/2004 

lJ Inflow 
D Primary 



channel 1 POST development Type II 24-hr 2 YEAR Rainfa/1=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond C2-2B: MH C2-2B 

11.480 ac, Inflow Depth= 1.03" 
5.20 cfs @ 12.03 hrs, Volume= 
5.20 cfs @ 12.03 hrs, Volume= 
5.20 cfs@ 12.03 hrs, Volume= 

for 2 YEAR event 
0.982 af 
0.982 af, Atten= 0%, Lag= 0.0 min 
0.982 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 53.71'@ 12.03 hrs 
Plug-Flow detention time= (not calculated: outflow precedes inflow) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 
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1 Primary 52.80' 30.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 52.00' S= 0.0400 '/' n= 0.013 Cc= 0.900 

Primary OutFlow Max=5.08 cfs@ 12.03 hrs HW=53.69' (Free Discharge) 
L1=Culvert (Inlet Controls 5.08 cfs@ 3.2 fps) 

5 

4 

2 

Pond C2-2B: MH C2-28 
Hydrograph 

· Inflow Area=11.480 ac 
Peak Elev=53.71' 

30.0" x 20.0' Culvert 
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Inflow Area= 
Inflow = 
Outflow = 
Primary = 

Pond C3: POND C3 

5.470 ac, Inflow Depth = 1.26" 
6.69 cfs @ 11.97 hrs, Volume= 
1.38 cfs@ 12.75 hrs, Volume= 
1.38 cfs@ 12.75 hrs, Volume= 

for 2 YEAR event 
0.575 at 
0.330 at, Atten= 79%, 
0.330 at 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 73.34'@ 12.75 hrs Surf.Area= 5,584 sf Storage= 13,541 cf 
Plug-Flow detention time= 215.2 min calculated for 0.330 at (57% of inflow) 
Center-of-Mass det. time= 129.9 min ( 925.3 - 795.4) 

# 
1 

Elevation 
(feet) 
68.00 
70.00 
70.50 
72.00 
74.00 
76.00 

Invert 
68.00' 

# Routing 

Avail.Storage Storage Description 
33,575 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

850 
1,700 
1,925 
2,800 
6,950 
9,875 

Invert 

Inc.Store 
(cubic-feet) 

0 
2,550 

906 
3,544 
9,750 

16,825 

Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
2,550 
3,456 
7,000 

16,750 
33,575 
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Lag= 46.8 min 

1 Primary 68.00' 

70.10' 
73.25' 

24.0" x 50.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 67.00' S= 0.0200 'f n= 0.013 Cc= 0.900 

2 Device 1 
3 Device 1 

3.0" Vert. Orifice/Grate C= 0.600 
2.50' x 2.50' Horiz. Orifice/Grate Limited to weir flow C= 0.600 

Primary Outflow Max=1.32 cfs @ 12.75 hrs HW=73.34' (Free Discharge) 
t._l=Culvert (Passes 1.32 cfs of 31.52 cfs potential flow) 

c2=0rifice/Grate (Orifice Controls 0.42 cfs@ 8.5 fps) 
3=0rifice/Grate (Weir Controls 0.90 cfs @ 1.0 fps) 
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Inflow Area= 
Inflow = 
Outflow = 
Primary = 

Pond D-1: Dl-5 

3.670 ac, Inflow Depth= 1.23" 
4.71 cfs@ 12.20 hrs, Volume= 
4.71 cfs@ 12.20 hrs, Volume= 
4. 71 cfs @ 12.20 hrs, Volume= 

for 2 YEAR event 
0.377 af 
0.377 af, Atten= 0%, 
0.377 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 94.93' @ 12.20 hrs 
Plug-Flow detention time= (not calculated: outflow precedes inflow) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 

Lag= 0.0 min 
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1 Primary 93.87' 18.0" x 52.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 90.94' S= 0.0563 '/' n= 0.013 Cc= 0.900 

Primary OutFlow Max=4.71 cfs@ 12.20 hrs HW=94.93' (Free Discharge) 
L1=Culvert (Inlet Controls 4.71 cfs@ 3.5 fps) 
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D Inflow 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond D-2: Dl-5 

5.240 ac, Inflow Depth = 1.60" 
8. 70 cfs @ 11.97 hrs, Volume= 
8.70 cfs@ 11.97 hrs, Volume= 
8.70 cfs@ 11.97 hrs, Volume= 

for 2 YEAR event 
0.700 af 
0.700 af, Atten= 0%, 
0.700 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 85. 61' @ 11.97 hrs 
Plug-Flow detention time= (not calculated: outflow precedes inflow) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 

Lag= 0.0 min 

Page 94 
11/4/2004 

1 Primary 83.82' 18.0" x 60.9' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 82.60' S= 0.0200 '/' n= 0.013 Cc= 0.900 

Primary OutFlow Max=8.46 cfs@ 11.97 hrs HW=85.56' (Free Discharge) 
L1=Culvert (Inlet Controls 8.46 cfs@ 4.8 fps) 

9 

8 

7 

6-

~ 
~ 5 
3: 
0 
ii: 

4 

3-

2 

7 

Pond D-2: Dl-5 
Hydrograph 

~~xi .... ·lnflow.,Area=5.2·40 ac 
->- .. : Peak-Elev=85.61' 

.ta·.o" x .60.9' Culvert .. 

l l ! ) 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

El Inflow 
D Primary 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3. 50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Pond D-3: MH-1 

Inflow Area= 
Inflow = 
Outflow = 
Primary = 

5.240 ac, Inflow Depth = 1.60" 
8.70 cfs@ 11.97 hrs, Volume= 
8.70 cfs @ 11.97 hrs, Volume= 
8.70 cfs@ 11.97 hrs, Volume= 

for 2 YEAR event 
0.700 af 
0.700 af, Atten= 0%, 
0.700 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 81.04'@ 11.97 hrs 
Plug-Flow detention time= (not calculated) 
Center-of-Mass det. time= (not calculated) 

# Routing Invert Outlet Devices 

Lag= 0.0 min 

Page 95 
11/4/2004 

1 Primary 79.25' 18.0" x 20.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 78.85' S= 0.0200 '/' n= 0.013 Cc= 0.900 

Primary OutFlow Max=8.46 cfs@ 11.97 hrs HW=80.99' (Free Discharge) 
L1=Culvert (Inlet Controls 8.46 cfs@ 4.8 fps) 

'iii' ..... 
~ 

l: 
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u:: 
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8-
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Pond D-3: MH-1 
Hydrograph 

···lriflow.:Area=-5.-2.40-ac 
•Peak Elev=81.04' .. 

18i.O'' x 20 .. -0~- Culvert ... 
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channel 1 POST development Type 1124-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Inflow Area = 
Inflow = 

Pond P D: POND D 

for 2 YEAR event 
0.865 af 

Page 96 
11/4/2004 

Outflow = 
Primary = 

7.440 ac, Inflow Depth= 1.40" 
10.29 cfs @ 11.98 hrs, Volume= 
3.77 cfs@ 12.46 hrs, Volume= 
3.77 cfs@ 12.46 hrs, Volume= 

0.572 af, Atten= 63%, Lag= 28.5 min 
0.572 af 

Routing by Stor-lnd method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 79.19'@ 12.46 hrs Surf.Area= 5,545 sf Storage= 16,977 cf 
Plug-Flow detention time= 166.2 min calculated for 0.570 af (66% of inflow) 
Center-of-Mass det. time= 91.7 min ( 885.6 - 793.9) 

# Invert Avail.Storage Storage Description 
1 73.00' 36,249 cf Custom Stage Data (Prismatic) Listed below 

Elevation Surf.Area Inc.Store Cum.Store 
{feet} {sg-ft} {cubic-feet} {cubic-feet} 
73.00 963 0 0 
74.00 1,391 1,177 1,177 
76.00 2,465 3,856 5,033 
76.50 2,775 1,310 6,343 
78.00 3,821 4,947 11,290 
78.25 4,010 979 12,269 
78.85 5,241 2,775 15,044 
80.00 6,284 6,627 21,671 
82.00 8,294 14,578 36,249 

# Routing Invert Outlet Devices 
1 Primary 71.00' 24.0" x 60.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 70.00' S= 0.0167 '/' n= 0.013 Cc= 0.900 
2 Device 1 79.00' 3.00' x 3.00' Horiz. Orifice/Grate Limited to weir flow 
3 Device 1 73.10' 3.0" Vert. Orifice/Grate C= 0.600 

Primary Outflow Max=3.67 cfs@ 12.46 hrs HW=79.18' (Free Discharge) 
L1=Culvert (Passes 3.67 cfs of 40.54 cfs potential flow) 

t2=0rifice/Grate (Weir Controls 3.09 cfs@ 1.4 fps) 
3=0rifice/Grate (Orifice Controls 0.58 cfs @ 11.8 fps) 

C= 0.600 
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channel 1 POST development Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 
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Pond P D: POND D 
Hydrograph 

Inflow Area=7~440 ac 
Peak Eh~v=79.t9' . 

Storage=1.6,977cf 
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Project: 

Date: 

Date Of Field Survey 
Crew: 

Conditions Noted: 

Channels A,B, and C 

Basic n Value 
Surface irregularity 
Shape variations 

Obstructions 

Vegetation 

Sinuositv 

N value Determination 

Stonehouse Glen Phase 1 

7/29/2004 

5/17/2004 
wp/sw 

Project No. 

Prepared By: 

2002261-500.04 

AJR 

All three natural channels have defined slopes, minor debris from fallen trees 

Rf e erence n D . t' escnp·1on 

Table 5-16 0.02 Channel cut into earth 
Table 5-17 0.01 Moderate 
Table 5-18 0 Occasional 
Table 5-19 0.01 minor 

Table 5-20 0.015 
Dense Growth of Grasses and tree seedlings along 

outside edge of flow pattern. 
Table 5-21 0 Ratio 156/150 = 1.04 Minor 

Total 0.055 

Permissible Velociy Based upon Field 
Observation 2.5'/sec sandy loam 
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CHANNEL A PRE 
DEVELOPMENT 

' . . . . . 
'.':· .·.·. 

.• ··:.~·~,. ·:' .• · ·";\" . :·:, .... i 

CHANNEL A POST 
DEVELOPMENT 

Drainage Diagram for channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 11 /2/2004 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 

Type II 24-hr Rainfal/=3.50" 
Page2 

11/2/2004 HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=S.00-20.00 hrs, dt=0.05 hrs, 301 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Ster-Ind method 

Subcatchment A POST: CHANNEL A POST DEVELOPMENT Runoff Area=6.650 ac Runoff Depth=1.12" 
Flow Length=784' Tc=17.3 min CN=74 Runoff=9.57 cfs 0.619 af 

Subcatchment A PRE: CHANNEL A PRE DEVELOPMENT Runoff Area=7.860 ac Runoff Depth=0.89" 
Flow Length=1,004' Tc=30.6 min CN=70 Runoff=6.10 cfs 0.585 af 

Total Runoff Area= 14.510 ac Runoff Volume= 1.204 af Average Runoff Depth= 1.00" 



channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Type JI 24-hr Rainfaf/=3.50" 
Page 3 

11/2/2004 

Subcatchment A POST: CHANNEL A POST DEVELOPMENT 

Runoff = 9.57 cfs @ 12.11 hrs, Volume= 0.619af, Depth= 1.12" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr Rainfall=3.50" 

Area (ac) CN Description 
0.780 
4.870 
1.000 
6.650 

Tc Length 
(min) (feet) 
10.5 100 

98 Paved parking & roofs 
70 Woods, Good, HSG C 
74 >75% Grass cover, Good, HSG C 
74 Weighted Average 

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

0.1400 0.2 Sheet Flow, 
Woods: Light underbrush n= 0.400 P2= 2.80" 

5.9 216 

0.9 468 

17.3 784 

10-

9 

4 -

2 

0.0150 0.6 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.0430 8.6 412.14 Channel Flow, 
Area= 48.0 sf Perim= 25.3' r= 1.90' n= 0.055 

Total 

Subcatchment A POST: CHANNEL A POST DEVELOPMENT 
Hydrograph 

Type U 24•hr 
Rainfalh=3.50'' 

Runoff Area=6.650-.ac 
_Runoff Vot,ume::0 .. 61_9 af 

: : 

Rycn<:>ff O~pttv==t~l~'' 
Flow Lengt~::784' 

Tc=17i.3 min 
·cr~f~74 

0-f+"~f-+-'F-~~:.+f-'44-.;.+4~~~~.,..,....,.;.,....,...,....,.......:.,,..,...,....,_.,.;..,...,...,....,.~, ......... ~,...........,_,_,.;.,...,...,..~...,_...,,....,......,.......1 
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Time (hours) 
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channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Type II 24-hr Rainfa//=3.50" 
Page 4 

11/2/2004 

Subcatchment A PRE: CHANNEL A PRE DEVELOPMENT 

Runoff = 6.1 O cfs @ 12.28 hrs, Volume= 0.585 af, Depth= 0.89" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr Rainfall=3.50" 

Area (ac) CN Description 
7.860 70 Woods, Good, HSG C 

Tc Length Slope· Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
25.8 100 0.0150 0.1 Sheet Flow, 

3.9 436 0.1420 1.9 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 

0.9 468 

30.6 1,004 

6 

5 

~ 
4 

~ 

ii: 
0 

3 Li: 

2 

5 6 

Woodland Kv= 5.0 fps 
0.0430 8.6 412.14 Channel Flow, 

Area= 48.0 sf Perim= 25.3' r= 1.90' n= 0.055 
Total 

Subcatchment A PRE: CHANNEL A PRE DEVELOPMENT 

7 8 9 10 

Hydrograph 

Type II 24-hr 
.Rairifa11;::3.50" 

Runoff Area=7.860 ac 
·· ·Runoff•Volume=o~sas: af · · 

Runoff Depth=0.89" 
Flow-Lengfh-=1-;004·---

' ', l, ' l''' 

Tc=~P-~Lm in 
CN=70 

13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff I 



Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Input Data 
Channel Slope 

CHANNEL A POST DEVELOPMENT 
Worksheet for Irregular Channel 

c:\haestad\fmw\channel .fm2 
channel A 
Irregular Channel 
Manning's Formula 
Water Elevation 

0. 041 000 ft/ft 
Elevation range: 33.90 ft to 41.60 ft. 

Station (ft) Elevation (ft) 
0.00 38.70 
8.70 34.40 
9.50 33.90 

13.20 34.30 
16.00 35.00 
23.50 34.90 
34.90 35.40 
37.90 34.70 
40.20 34.10 

42.10 34.10 
44.40 34.30 
52.70 36.10 
61.80 38.90 
69.10 41.60 

Discharge 9.57 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 34.51 ft 
Flow Area 3.86 ft2 

Wetted Perimeter 12.65 ft 
Top Width 12.35 ft 
Height 0.61 ft 
Critical Depth 34.46 ft 
Critical Slope 0.069704 ft/ft 
Velocity 2.48 Ws 
Velocity Head 0.10 ft 
Specific Energy 34.61 ft 
Froude Number 0.78 
Flow is subcritical. 
Flow is divided. 

Start Station 
0.00 

End Station 
69.10 

11/02/04 
11:38:53AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
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Roughness 
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Cross Section 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\channel .fm2 
channel A 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 
Channel Slope 
Water Surface Elevation 
Discharge 

42.0 

41.0 

40.0 

39.0 
( 

§:38.0 

c 
0 
+l 
Cll 

~ 37.0 
iii 

36.0 

\ 
\ 
\ 
\ 

0.055 
0.041000 ft/ft 

34.51 ft 
9.57 cfs 

35.0 

I~ I ---~ \ ~ 

v 
I 

I 
\ / \ LY 34.0 

33.0 
0.0 

• 

10.0 20.0 30.0 40.0 50.0 
Station (ft) 

! 
I 

/ 
I 

I 

I 
I 

60.0 70.0 

111/02/04 
11:39:38AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
Page 1of1 



CHANNEL A PRE DEVELOPMENT 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\channel .fm2 
channel A 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Input Data 
Channel Slope 0.041000 tuft 
Elevation range: 33.90 ft to 41.60 ft. 

Station (ft) Elevation (ft) 
0.00 38.70 
8.70 34.40 
9.50 33.90 

13.20 34.30 
16.00 35.00 
23.50 34.90 
34.90 35.40 
37.90 34.70 
40.20 34.10 
42.10 34.10 
44.40 34.30 
52.70 36.10 
61.80 38.90 
69.10 41.60 

Discharge 6.10 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 34.42 ft 
Flow Area 2.82 ft2 

Wetted Perimeter 11.31 ft 
Top Width 11.06 ft 
Height 0.52 ft 
Critical Depth 34.37 ft 
Critical Slope 0.07 4967 tuft 
Velocity 2.17 fUs 
Velocity Head 0.07 ft 
Specific Energy 34.50 ft 
Froude Number 0.76 
Flow is subcritical. 
Flow is divided. 

Start Station 
0.00 

End Station 
69.10 

11/02/04 
11:45:45AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
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CHANNEL A PRE DEVELOPMENT 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\channel .fm2 
channel A 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 
Channel Slope 
Water Surface Elevation 
Discharge 

42.0 

41.0 

40.0 

39.0 
(> 

g38.0 

c: 
0 

:;::; 
Ill 

~ 37.0 
w 

36.0 

\ 
\ 
\ 
\ 

0.055 
0.041000 Mt 

34.42 ft 
6.10 cfs 

~ ~ 

.. 

I 
I 

\ I~ \ '7 I 
35.0 

34.0 

33.0 
0.0 

\ // 
" 

10.0 

\L:/ 

20.0 30.0 40.0 50.0 
Station (ft) 

I 
I 

I 
I 

I 

I 
I 

60.0 70.0 

11:46:01 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.11 

Page 1of1 
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channel B pre 
development 

channel B post 
development 

Drainage Diagram for channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 11/2/2004 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 

Type 1124-hr Rainfal/=3.50" 
Page2 

11/2/2004 HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=S.00-20.00 hrs, dt=0.05 hrs, 301 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment B POST: channel B post development Runoff Area=7.700 ac ·Runoff Depth=1.12" 
Flow Length=762' Tc=17.8 min CN=74 Runoff=10.91 cfs 0.717 af 

Subcatchment B PRE: channel B pre development Runoff Area=7.540 ac Runoff Depth=0.90" 
Flow Length=890' Tc=25.4 min CN=70 Runoff=6.66 cfs 0.563 af 

Total Runoff Area= 15.240 ac Runoff Volume= 1.280 af Average Runoff Depth= 1.01" 



channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Type II 24-hr Rainfal/=3.50" 
Page 3 

11/2/2004 

Subcatchment B POST: channel 8 post development 

Runoff = 10.91 cfs @ 12.11 hrs, Volume= 0. 717 af, Depth= 1.12" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr Rainfall=3.50" 

Area (ac) CN Description 
0.900 
5.900 
0.900 
7.700 

Tc Length 
(min) (feet) 
14.8 100 

98 Paved parking & roofs 
70 Woods, Good, HSG C 
74 >75% Grass cover, Good, HSG C 
74 Weighted Average 

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

0.0600 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 P2= 2.80" 

2.4 217 

0.6 445 

17.8 762 

12- --

10 

9 

~ 7 

5 

4 

3 

2 

6 

0.0920 1.5 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.0850 12.1 579.46 Channel Flow, natural channel 
Area= 48.0 sf Perim= 25.3' r= 1.90' n= 0.055 

Total 

Subcatchment B POST: channel 8 post development 
Hydrograph 

Type IL24~hr 
RainfaU;::;3.50" 

Runoff Area=7. 700 ac 
Runoff Volume=OJ717: af 

Runoff-Depth-1.12'' 
-Flow Length=7-62' 

-Tc=17·~8 min 
-CN=74 

I' I l • l ! ! 1 

10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID RunoffJ 
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channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Type II 24-hr Rainfal/=3.50" 
Page 4 

11/2/2004 

Subcatchment B PRE: channel B pre development 

Runoff = 6.66 cfs @ 12.21 hrs, Volume= 0.563 af, Depth= 0.90" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr Rainfall=3.50" 

Area (ac) CN Description 
7.540 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
21.0 100 0.0250 0.1 Sheet Flow, 

Woods: Light underbrush n= 0.400 P2= 2.80" 
3.8 345 

0.6 445 

25.4 890 

7 

6-

5 

3 

2 . 

5 

0.0930 1.5 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.0850 11.6 520.36 Channel Flow, 
Area= 45.0 sf Perim= 25.3' r= 1.78' n= 0.055 

Total 

Subcatchment B PRE: channel B pre development 

7 8 9 

Hydrograph 

Type II 24-"'.hr 
Rainfall=3.50" 

Runoff Area=7.540 ·ac 
. Runoff Volume=0.:563: af 

Runoff Depth=0.90" 
Flow Length=890' 

Tc=25.4 min 
CN=70 

l l ) ' 'f l j 

11 12 13 14 15 16 17 18 20 
Time (hours) 

I 0 Runoff I 



CHANNELBPOSTDEVELOPMENT 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\channel .fm2 
CHANNELS 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Input Data 
Channel Slope 0.033000 ft/ft 
Elevation range: 35.10 ft fo 43.60 ft. 

Station (ft) Elevation (ft) 
0.00 43.60 

10.10 
18.40 
32.40 
36.40 
40.90 
41.70 
43.80 
44.60 
45.00 
45.75 
48.50 
58.00 
60.80 
68.40 

Discharge 

Results 
Wtd. Mannings Coefficient 
Water Surface Elevation 
Flow Area 
Wetted Perimeter 
Top Width 
Height 

41.00 
38.10 
36.80 
35.80 
35.70 
35.90 
35.70 
35.20 
35.10 
35.10 
36.40 
37.00 
39.10 
42.30 

10.91 

0.055 
36.03 
4.46 

12.66 
12.24 
0.93 

35.95 

cfs 

ft 
ft2 

ft 
ft 
ft 
ft Critical Depth 

Critical Slope 
Velocity 

0.068918 ft/ft 

Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 

2.45 
0.09 

36.12 
0.71 

fVs 
ft 
ft 

Start Station 
0.00 

End Station 
68.40 

11/02/04 
11:51:20 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 

I 0.055 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FlowMaster v5. 11 I Page 1of1 
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CHANNEL 8 POST DEVELOPMENT 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\channel .fm2 
CHANNELB 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.033000 Mt 

Water Surface Elevation 
Discharge 

44.0 

(> 

43.0 

42.0 

41.0 

g40.0 

c: 
0 
+::; 

~ 
Q) 39.0 
iii 

38.0 

37.0 

\ 

\ 
\ 

36.03 ft 
10.91 cfs 

\ 
\ 
\ 
~ 

\ "t""7 r v 
36.0 

35.0 
0.0 

'--rv 
10.0 20.0 30.0 40.0 50.0 

Station (ft) 

111/02/04 
11:51:30 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

'f 

I 
I 
I 
I 

j 

I 

60.0 70.0 

FlowMaster v5.11 
Page 1of1 



CHANNEL B PRE DEVELOPMENT 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\channel .fm2 
CHANNELS 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.033000 ft/ft 
Elevation range: 35.10 ft fo 43.60 ft. 

Station (ft) Elevation (ft) 
0.00 43.60 

10.10 41.00 
18.40 38.10 
32.40 
36.40 
40.90 
41.70 
43.80 
44.60 
45.00 
45.75 
48.50 
58.00 
60.80 
68.40 

Discharge 

Results 
Wtd. Mannings Coefficient 
Water Surface Elevation 
Flow Area 
Wetted Perimeter 
Top Width 
Height 
Critical Depth 

36.80 
35.80 
35.70 
35.90 
35.70 
35.20 
35.10 
35.10 
36.40 
37.00 
39.10 
42.30 

6.66 

0.055 
35.93 

3.25 
12.01 
11.61 
0.83 

35.86 

cfs 

ft 
ft2 

ft 
ft 
ft 
ft 

Critical Slope 0.075069 ft/ft 
Velocity 2.05 ft/s 
Velocity Head 0.07 ft 
Specific Energy 35.99 ft 
Froude Number 0.68 
Flow is subcritical. 

Start Station 
0.00 

End Station 
68.40 

11/02/04 
11:51:58 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 

I 0.055 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FlowMaster v5.11 I Page 1of1 
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CHANNEL 8 PRE DEVELOPMENT 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\channel .fm2 
CHANNELB 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.033000 ft/ft 

Water Surface Elevation 
Discharge 

44.0 

(> 

43.0 

42.0 

41.0 

,...... 

~40.0 
c 
0 
:;:; 
l1I 

~ 39.0 
[j 

38.0 

37.0 

36.0 

\ 

\ 
\ 

35.93 ft 
6.66 cf s 

\ 
\ 
\ 
~ 

\ -
( 
~ 

35.0 
0.0 

'-- -v 
10.0 20.0 30.0 40.0 50.0 

Station (ft) 

111/02/04 
11:52:06AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

r 

I 
I 
I 
I 

' 
I 

60.0 70.0 

FlowMaster v5.11 
Page 1of1 
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CHANNEL C PRE 
DEVELOPMENT 

CHANNEL C POST 
DEVELOPMENT 

Drainage Diagram for channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 11/2/2004 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 

Type II 24-hr Rainfal/=3.50" 
Page2 

11/2/2004 HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 points 
Runoff by SCS TR-20 method, UH=SCS 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment C PRE: CHANNEL C PRE DEVELOPMENT Runoff Area=3.950 ac . Runoff Depth=0.90" 
Flow Length=582' Tc=23.4 min CN=70 Runoff=3.68 cfs 0.295 af 

Subcatchment C-POST: CHANNEL C POST DEVELOPMENT Runoff Area=3.780 ac Runoff Depth=1.17" 
Flow Length=553' Tc=20.8 min CN=75 Runoff=S.16 cfs 0.370 af 

Total Runoff Area= 7.730 ac Runoff Volume= 0.665 af Average Runoff Depth= 1.03" 



channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Type II 24-hr Rainfal/=3.50" 
Page 3 

11/2/2004 

Subcatchment C PRE: CHANNEL C PRE DEVELOPMENT 

Runoff = 3.68 cfs @ 12.19 hrs, Volume= 0.295 af, Depth= 0.90" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr Rainfall=3.50" 

Area (ac) CN Description 
3.950 70 Woods, Good, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) (ft/ft) (ft/sec) (cfs) 
21.0 100 0.0250 0.1 Sheet Flow, 

2.1 259 0.1620 2.0 
Woods: Light underbrush n= 0.400 P2= 2.80" 
Shallow Concentrated Flow, 

0.3 223 

23.4 582 

4 ,' 

3 ,' 

5 

Woodland Kv= 5.0 fps 
0.0825 11.9 570.87 Channel Flow, 

Area= 48.0 sf Perim= 25.3' r= 1.90' n= 0.055 
Total 

Subcatchment C PRE: CHANNEL C PRE DEVELOPMENT 

8 10 

Hydrograph 

Type II 24-hr 
-·· RainfaU::::3.5011 

Runoff Area=3.950 ac 
Runoff Volume=0.295' af 

. . 

Runoff De,pth=Q ... 90'' . 
Flow Length=582' 

Tc=23.4 min 
CN=70 

l ' 'I'' 'I ' 'J '' 'l' 

13 14 15 16 17 18 20 
Time (hours) 

ID Runoff I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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channel ADEQUACY 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Type II 24-hr Rainfal/=3.50" 
Page4 

11/2/2004 

Subcatchment C-POST: CHANNEL C POST DEVELOPMENT 

Runoff = 5.16 cfs@ 12.15 hrs, Volume= 0.370 af, Depth= 1.17" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr Rainfall=3.50" 

Area (ac) CN Description 
2.680 
0.550 
0.550 
3.780 

Tc Length 
(min) (feet) 
13.8 75 

70 Woods, Good, HSG C 
98 Paved parking & roofs 
74 >75% Grass cover, Good, HSG C 
75 Weighted Average 

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

0.0400 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 P2= 2.80" 

6.7 256 

0.3 222 

20.8 553 

5 

4 

2 

0.0162 0.6 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.0825 11.9 570.87 Channel Flow, 
Area= 48.0 sf Perim= 25.3' r= 1.90' n= 0.055 

Total 

Subcatchment C-POST: CHANNEL C POST DEVELOPMENT 

Hydrograph 

Typell24~hr 

Rainfall=3.50" 
···Rfrfloff Are~f=3~7so·ac:··· 

' ' 

i Runoff Volume=0 .. 370: af 
: . . : . 

···-'--RuhoffDepth=l.1·7n- -

Flow Length=553' 
Tc=2ota min· 

CN=75 

0~~1-++~+H'+.fi."++~.~~F-f.ofoifi-'Fi'..,...,...,...,......,~.,-...,...,...,...,..,...,...,~,,...,_,...,.........,...,..,.~,,...,_,...,.........,...,....,...,...,...,..........,, 

5 6 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff~ 



CHANNEL C PRE DEVELOPMENT 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

c:\haestad\fmw\channel .fm2 
CHANNELC 
Irregular Channel 
Manning's Formula 
Water Elevation 

Input Data 
Channel Slope 0.030000 ft/ft 
Elevation range: 53.50 ft to 62.1 O ft. 

Station (ft) Elevation (ft) 
0.00 60.20 

18.00 56.20 
21.00 54.20 
24.00 53.60 
25.00 53.50 
32.00 57.30 
42.00 62.10 

Discharge 3.68 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 54.13 ft 
Flow Area 1.65 ft2 

Wetted Perimeter 5.04 ft 
Top Width 4.82 ft 
Height 0.63 ft 
Critical Depth 54.03 ft 
Critical Slope 0.070445 ft/ft 
Velocity 2.23 fVs 
Velocity Head 0.08 ft 
Specific Energy 54.21 ft 
Froude Number 0.67 
Flow is subcritical. 

Start Station 
0.00 

End Station 
42.00 

11/02/04 
11:55:35AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 

I 0.055 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FlowMaster v5. 11 I Page 1of1 
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I 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

CHANNEL C PRE DEVELOPMENT 
Cross Section for Irregular Channel 

c:\haestad\fmw\channel .fm2 
CHANNELC 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.030000 ft/ft 

Water Surface Elevation 
Discharge 

63.0 

62.0 

61.0 

(~ 

54.13 ft 
3.68 cf s 

(i) 

I 
I 

I 
I 
I 

60.0 

59.0 
~ I 

I 
I 
I 
I 
I 
I 
I 

c: 
.Q 58.0 ..... 
Ill 
> 
Q) 

ijj 57.0 

56.0 

55.0 

54.0 

53.0 
0.0 

111/02/04 
11:55:44AM 

~ 
I 

/ 
~ I 

-~ I 
~ 

\ I 
"7 I - . 
~ I 

5.0 10.0 15.0 20.0 25.0 30.0 35.0 
Station (ft) 

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

40.0 45.0 

FlowMaster v5.11 
Page 1of1 



CHANNEL C POST DEVELOPMENT 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\channel .fm2 
CHANNELC 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Input Data 
Channel Slope 0.030000 fVft 
Elevation range: 53.50 ft to 62.10 ft. 

Station {ft) Elevation {ft) 
0.00 60.20 

18.00 56.20 
21.00 54.20 
24.00 53.60 
25.00 53.50 
32.00 57.30 
42.00 62.10 

Discharge 5.16 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 54.22 ft 
Flow Area 2.11 ft2 
Wetted Perimeter 5.61 ft 
Top Width 5.36 ft 
Height 0.72 ft 
Critical Depth 54.11 ft 
Critical Slope 0.067347 fVft 
Velocity 2.44 fVs 
Velocity Head 0.09 ft 
Specific Energy 54.31 ft 
Froude Number 0.69 
Flow is subcritical. 

Start Station 
0.00 

End Station 
42.00 

11/02/04 
11:54:56AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 

I 0.055 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FlowMaster v5.11 I Page 1of1 
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Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

CHANNEL C POST DEVELOPMENT 
Cross Section for Irregular Channel 

c:\haestad\fmw\channel . fm2 
CHANNELC 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.030000 ft/ft 

Water Surface Elevation 
Discharge 

63.0 

62.0 

61.0 

c, 

54.22 ft 
5.16 cf s 

G) 

I 
I I 

I 
60.0 

59.0 
~ I 

c 
I 
I 

.Q 58.0 

I 
I 
I 
I 
I 

... 
<II 
> 
CD 
iii 

111/02104 
11:55:07 AM 

57.0 

56.0 

55.0 

54.0 

53.0 
0.0 

~ 
I 

I 
~ I 

'""' I 
' 

\ I 
"<"'7 I 

...... .., I 

"' I 
5.0 10.0 15.0 20.0 25.0 30.0 35.0 

Station (ft) 

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

40.0 45.0 

FlowMaster v5.11 
Page 1of1 
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BMP 1, 2, AND 3 
CHANNEL ~ROTECTION 

VOLUME CALCULATIONS 

I 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 



I 
I 

CHANNEL PROTECTION STORAGE 
VOLUME COMPUTATION SHEET 

PROJECT I JOB NO: 
DATE: 

Stonehouse glen 1 BMP1 

2002261-504.02 

2/23/2005 

Cover Description 

woods(good) 

Pre Developed Condition 

Soil Name/type 

c 
CN Area 

70 4.10 

WEIGHTED CN TOTAL AREA 
I 10 I 4.10 I 

Post Developed Condition 

Cover Description Soil Name/type CN Area 

1/3 ACRE LOTS c 81 11.05 

WEIGHTED CN TOTAL AREA 
I 01 I 11.05 I 

condition CN Tc Qa 1 yr storm Q 1 year Q2 year 
hrs inches cf s cfs 

pre-developed 70 0.35 0.60 0.00 0.00 
cost develooed 81 0.33 1.20 12.64 0.00 

Q 10 year 
cf s 
0.00 
0.00 

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

Pre-dev. Post Dev 

Storm 
1 Year 
2 Year 
10 Year 

100 Year 

Qo/Qi 
Qo 1yr 
VsNr 
Vs 1yr 

p 
2.8 
3.6 
5.8 
8 

0.029 
0.37 cfs 

0.64 
0.71 ac-ft 

la 0.9 la 0.47 
la/P qu la/P qu 

0.17 610 
0 0.00 
0 0.00 
0 0.00 

30945 cu ft 

Time of 
Concentration 
sheet 

shallow 
channel 

total 0.35 

Time of 
Concentration 
sheet 

shallow 
channel 

total 0.33 

Q 100 year 
cfs 
0.00 
0.00 



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

Appendix B: Technical Support for the Recommended Channel Protection Criteria 

Figure 8.7: Detention Time vs. Discharge Ratios (Qo/Qi) ~ 
(Source: Maryland Stormwater Design Manual, 1997) ~ 
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I 
I Chapter 4 Technical Release 55 

Urban Hydrology for Small Watersheds 
Graphical Peak Dischage Method 

I 
Exhibit 4-11 Unit peal discharge (qu) NRCS (SCS) type II rainfall distribution 

I 
I 
I 

400 
.: e 
fl) 

~ 300 
I 

" ~ 
GI 
Dl .. 
Ill 

I 
..c 200 u 
fl) 

:c 
.I<: 
Ill 
GI 
CL 

I -c 
::> 

100 I 
80 I 
60 

6 8 10 I 50-+-~~~~~.....,...~~~-t-+---r~--;r----r-~r--.---.-..,-~~~~~--,-~~~-i-~~.,.-~;---,-~.,.--.---,-~ 

.1 .2 .6 .8 2 .4 4 

Time of concentration (T 
0
), (hours) 

I 
I 
I 
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I 
I 

4-6 (210-VI-TR-55, Second Ed., June 1986) 
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/ 



I 
bmp 1 temp sed basin Revised Type II 24-hr 1 year Rainfal/=2.28" 

I Prepared by LANDMARK DESIGN GROUP Page 1 
HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 2/23/2005 

I Hydrograph for Pond BMP - 1: BMP #1 

Time Inflow Storage Elevation Primary 

I 
{hours} {cfs} {cubic-feet} {feet} {cfs} 

0.00 0.00 0 72.00 0.00 
1.00 0.00 0 72.00 0.00 
2.00 0.00 0 72.00 0.00 

I 3.00 0.00 0 72.00 0.00 
4.00 0.00 0 72.00 0.00 
5.00 0.00 0 72.00 0.00 
6.00 0.00 0 72.00 0.00 

I 7.00 0.00 0 72.00 0.00 
8.00 0.00 0 72.00 0.00 
9.00 0.00 0 72.00 0.00 

I 
10.00 0.00 0 72.00 0.00 
11.00 0.03 13 72.01 0.00 
12.00 5.56 2,413 73.53 0.49 
13.00 1.16 13,852 76.96 0.92 

I 14.00 0.66 13,632 76.91 0.92 
15.00 0.51 12,413 76.66 0.89 
16.00 0.40 10,899 76.36 0.86 
17.00 0.35 9,195 76.01 0.82 

I 18.00 0.31 7,521 75.46 0.76 
19.00 0.27 5,939 74.93 0.70 
20.00 0.23 4,449 74.43 0.63 

I 
21.00 0.21 3,085 73.96 0.56 

24UQ.$. 22.00 0.21 2,035 73.29 0.45 
23.00 0.20 1,346 72.85 0.35 
24.00 0.19 939 72.60 0.27 

I 25.00 0.00 394 72.25 0.12 
26.00 0.00 171 72.11 0.03 
27.00 0.00 95 72.06 0.02,~ 

I 
28.00 0.00 53 72.03 0.01 . 
29.00 0.00 29 72.02 0.00 
30.00 0.00 16 72.01 0.00 
31.00 0.00 9 72.01 0.00 

I 
32.00 0.00 5 72.00 0.00 
33.00 0.00 3 72.00 0.00 
34.00 0.00 2 72.00 0.00 
35.00 0.00 1 72.00 0.00 

I 36.00 0.00 0 72.00 0.00 
37.00 0.00 0 72.00 0.00 
38.00 0.00 0 72.00 0.00 

I 
39.00 0.00 0 72.00 0.00 
40.00 0.00 0 72.00 0.00 

I 
I 
I 
I 



I 
bmp 1 temp sed basin Revised Type II 24-hr 1 year Rainfa/1=2.28" 
Prepared by LANDMARK DESIGN GROUP Page 1 I HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 2/23/2005 

Stage-Discharge for Pond BMP • 1: BMP #1 I 
Elevation Primary Elevation Primary Elevation Primary Elevation Primary 

{feet) {cfs) {feet) {cfs) {feet) {cfs) {feet} {cfs) 

I 72.00 0.00 75.12 0.72 78.24 1.04 81.36 32.65 
72.06 0.01 75.18 0.73 78.30 1.04 81.42 36.66 
72.12 0.03 75.24 0.74 78.36 1.05 81.48 40.82 
72.18 0.07 75.30 0.74 78.42 1.05 81.54 45.14 I 72.24 0.11 75.36 0.75 78.48 1.06 81.60 49.60 
72.30 0.15 75.42 0.76 78.54 1.06 81.66 54.20 
72.36 0.18 75.48 0.76 78.60 1.07 81.72 58.94 

I 72.42 0.21 75.54 0.77 78.66 1.07 81.78 63.82 
72.48 0.24 75.60 0.78 78.72 1.08 81.84 68.82 
72.54 0.26 75.66 0.79 78.78 1.08 81.90 73.95 
72.60 0.28 75.72 0.79 78.84 1.09 81.96 79.20 I 72.66 0.30 75.78 0.80 78.90 1.09 82.02 84.58 
72.72 0.31 75.84 0.81 78.96 1.10 82.08 85.19 
72.78 0.33 75.90 0.81 79.02 1.10 82.14 85.38 
72.84 0.34 75.96 0.82 79.08 1.10 82.20 85.58 I 72.90 0.36 76.02 0.82 79.14 1.11 82.26 85.77 
72.96 0.37 76.08 0.83 79.20 1.11 82.32 85.97 
73.02 0.39 76.14 0.84 79.26 1.12 82.38 86.16 

I 73.08 0.40 76.20 0.84 79.32 1.12 82.44 86.36 
73.14 0.41 76.26 0.85 79.38 1.13 82.50 86.55 
73.20 0.43 76.32 0.86 79.44 1.13 82.56 86.75 
73.26 0.44 76.38 0.86 79.50 1.14 82.62 86.94 I 73.32 0.45 76.44 0.87 79.56 1.14 82.68 87.13 
73.38 0.46 76.50 0.87 79.62 1.15 82.74 87.32 
73.44 0.47 76.56 0.88 79.68 1.15 82.80 87.52 
73.50 0.49 76.62 0.89 79.74 1.16 82.86 87.71 I 73.56 0.50 76.68 0.89 79.80 1.16 82.92 87.90 
73.62 0.51 76.74 0.90 79.86 1.17 82.98 88.09 
73.68 0.52 76.80 0.90 79.92 1.17 

I 73.74 0.53 76.86 0.91 79.98 1.17 
73.80 0.54 76.92 0.92 80.04 1.18 
73.86 0.55 76.98 0.92 80.10 1.18 
73.92 0.56 77.04 0.93 80.16 1.19 I 73.98 0.57 77.10 0.93 80.22 1.19 
74.04 0.58 77.16 0.94 80.28 1.20 
74.10 0.58 77.22 0.94 80.34 1.20 
74.16 0.59 77.28 0.95 80.40 1.21 I 74.22 0.60 77.34 0.96 80.46 1.21 
74.28 0.61 77.40 0.96 80.52 1.21 
74.34 0.62 77.46 0.97 80.58 1.22 

I 74.40 0.63 77.52 0.97 80.64 1.22 
74.46 0.64 77.58 0.98 80.70 1.98 
74.52 0.64 77.64 0.98 80.76 3.37 
74.58 0.65 77.70 0.99 80.82 5.16 I 74.64 0.66 77.76 0.99 80.88 7.28 
74.70 0.67 77.82 1.00 80.94 9.68 
74.76 0.68 77.88 1.00 81.00 12.34 
74.82 0.68 77.94 1.01 81.06 15.23 I 74.88 0.69 78.00 1.01 81.12 18.34 
74.94 0.70 78.06 1.02 81.18 21.64 
75.00 0.71 78.12 1.03 81.24 25.14 

I 75.06 0.71 78.18 1.03 81.30 28.81 

I 



I 
bmp3 revised 2-05 Type II 24-hr 1 yr Rainfal/=2.80" 

I Prepared by LANDMARK DESIGN GROUP Page 1 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 2/23/2005 

I Stage-Discharge for Pond BMP-3: Basin 3 

Elevation Primary Elevation Primary Elevation Primary Elevation Primary 

I 
{feet) {cfs) {feet) {cfs) {feet) {cfs) {feet) {cfs) 
56.00 0.00 60.16 0.75 64.32 1.04 68.48 53.44 
56.08 0.02 60.24 0.75 64.40 1.05 68.56 53.61 
56.16 0.06 60.32 0.76 64.48 1.05 68.64 53.78 

I 56.24 0.11 60.40 0.77 64.56 1.06 68.72 53.95 
56.32 0.17 60.48 0.77 64.64 1.06 68.80 54.12 
56.40 0.20 60.56 0.78 64.72 1.07 68.88 54.29 

I 
56.48 0.24 60.64 0.79 64.80 1.07 68.96 54.46 
56.56 0.26 60.72 0.79 64.88 1.08 69.04 54.62 
56.64 0.29 60.80 0.80 64.96 1.08 69.12 54.79 
56.72 0.31 60.88 0.81 65.04 1.09 69.20 54.96 

I 
56.80 0.33 60.96 0.81 65.12 1.09 69.28 55.12 
56.88 0.35 61.04 0.82 65.20 1.10 69.36 55.29 
56.96 0.37 61.12 0.82 65.28 1.10 69.44 55.46 
57.04 0.39 61.20 0.83 65.36 1.11 69.52 55.62 

I 57.12 0.41 61.28 0.84 65.44 1.11 69.60 55.78 
57.20 0.42 61.36 0.84 65.52 1.12 69.68 55.95 
57.28 0.43 61.44 0.85 65.60 1.12 69.76 56.11 

I 
57.36 0.44 61.52 0.86 65.68 1.13 69.84 56.27 
57.44 0.45 61.60 0.86 65.76 1.13 69.92 56.44 
57.52 0.47 61.68 0.87 65.84 1.13 70.00 56.60 
57.60 0.48 61.76 0.87 65.92 1.14 70.08 56.76 

I 57.68 0.49 61.84 0.88 66.00 1.14 70.16 56.92 
57.76 0.50 61.92 0.88 66.08 1.15 70.24 57.08 
57.84 0.51 62.00 0.89 66.16 1.15 70.32 57.24 
57.92 0.52 62.08 0.90 66.24 1.16 70.40 57.40 

I 58.00 0.53 62.16 0.90 66.32 1.16 70.48 57.56 
58.08 0.54 62.24 0.91 66.40 1.17 70.56 57.72 
58.16 0.55 62.32 0.91 66.48 1.17 70.64 57.88 

I 
58.24 0.56 62.40 0.92 66.56 1.78 70.72 58.04 
58.32 0.57 62.48 0.92 66.64 3.33 70.80 58.19 
58.40 0.57 62.56 0.93 66.72 5.42 70.88 58.35 
58.48 0.58 62.64 0.94 66.80 7.94 70.96 58.51 

I 58.56 0.59 62.72 0.94 66.88 10.82 71.04 58.66 
58.64 0.60 62.80 0.95 66.96 14.02 71.12 58.82 
58.72 0.61 62.88 0.95 67.04 17.51 71.20 58.97 
58.80 0.62 62.96 0.96 67.12 21.27 71.28 59.13 

I 58.88 0.63 63.04 0.96 67.20 25.27 71.36 59.28 
58.96 0.63 63.12 0.97 67.28 29.52 71.44 59.44 
59.04 0.64 63.20 0.97 67.36 33.99 71.52 59.59 

I 
59.12 0.65 63.28 0.98 67.44 38.67 71.60 59.75 
59.20 0.66 63.36 0.98 67.52 43.56 71.68 59.90 
59.28 0.67 63.44 0.99 67.60 48.64 71.76 60.05 
59.36 0.67 63.52 0.99 67.68 51.70 71.84 60.20 

I 59.44 0.68 63.60 1.00 67.76 51.87 71.92 60.36 
59.52 0.69 63.68 1.00 67.84 52.05 72.00 60.51 
59.60 0.70 63.76 1.01 67.92 52.23 
59.68 0.70 63.84 1.01 68.00 52.40 

I 59.76 0.71 63.92 1.02 68.08 52.57 
59.84 0.72 64.00 1.02 68.16 52.75 
59.92 0.72 64.08 1.03 68.24 52.92 

I 
60.00 0.73 64.16 1.03 68.32 53.09 
60.08 0.74 64.24 1.04 68.40 53.27 

I 
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CHANNEL PROTECTION STORAGE 
VOLUME COMPUTATION SHEET 

PROJECT 
IJOB NO: 

DATE: 

Stonehouse glen 1 BMP 2 

2002261-504.02 

9/30/2004 

I Pre Developed Condition 

I Cover Description Soil Name/type CN Area 

woods(good} c 70 2.00 
woods (good B 55 2.70 

I 
I WEIGHTED CN TOTAL AREA 

61 4.70 

I Post Developed Condition 

I Cover Description Soil Name/type CN Area 
woods good B 55 1.90 

1/3 ACRE LOTS c 81 4.20 

I 
I WEIGHTED CN TOTAL AREA 

73 6.10 

I condition CN Tc Qa 1 yr storm Q 1 year Q2 year 
hrs inches cf s cf s 

I 
pre-developed 61 0.33 0.30 1.42 0.00 
oost develooed 73 0.25 0.70 3.30 0.00 

Q 10 year 
cf s 
0.00 
0.00 

Pre-dev. Post Dev 

I 
I 
I 
I 
I 
I 

Storm 
1 Year 
2Year 
10 Year 
100 Year 

Qo/Qi 
Qo 1yr 
VsNr 
Vs 1yr 

p 
2.8 
3.6 
5.8 
8 

0.027 
0.09 cfs 
0.65 
0.23 ac-ft 

la 1 3 la O 74 
la/P qu la/P au 

0.45 495 0.27 495 
0.35 0 0.00 
0.22 0 0.00 
0.16 0 0.00 

Time of 
Concentration 
sheet 0.32 

shallow 0.01 
channel ·:. 0.01 

total 0.33 

Time of 
Concentration 
sheet 0.23 

shallow 0.01 
channel 0.01 

total 0.25 

Q 100 year 
cf s 
0.00 
0.00 



I 
I 

! 

' 
Appendix B: Technical Support for the Recommended Channel Plbtection Criteria 

Figure B.7: Detention Time vs. Discharge Ratios (Qo/Qi) 
(Source: Maryland Stormwater Design Manual, 1997) 
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Chapter4 Graphical Peak Dischage Method 

Exhibit 4-D Unit peal discharge ( qu) for NRCS (SCS) type II rainfall distribution 
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bmp2 Type II 24-hr 1 year Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP Page4 
H~droCAD® 7.00 s/n 001765 © 1986-2003 A~Qlied MicrocomQuter S~stems 4/15/2005 

I Hydrograph for Subcatchment Post Dev: 1/3 Acre Lots 

Time Precip. Excess Runoff Time Precip. Excess Runoff 

I (hours} {inches} {inches} (cfs} {hours} (inches} {inches} (cfs} 
5.00 0.18 0.00 0.00 18.00 2.58 0.61 0.18 
5.25 0.19 0.00 0.00 18.25 2.59 0.62 0.17 

I 
5.50 0.20 0.00 0.00 18.50 2.60 0.62 0.17 
5.75 0.21 0.00 0.00 18.75 2.61 0.63 0.16 
6.00 0.22 0.00 0.00 19.00 2.63 0.64 0.16 
6.25 0.24 0.00 0.00 19.25 2.64 0.64 0.15 

I 6.50 0.25 0.00 0.00 19.50 2.65 0.65 0.14 
6.75 0.26 0.00 0.00 19.75 2.66 0.65 0.14 
7.00 0.28 0.00 0.00 20.00 2.67 0.66 0.13 
7.25 0.29 0.00 0.00 20.25 2.67 0.66 0.13 

I 7.50 0.31 0.00 0.00 20.50 2.68 0.67 0.13 
7.75 0.32 0.00 0.00 20.75 2.69 0.67 0.13 
8.00 0.34 0.00 0.00 21.00 2.70 0.68 0.12 

I 
8.25 0.35 0.00 0.00 21.25 2.71 0.68 0.12 
8.50 0.37 0.00 0.00 21.50 2.72 0.69 0.12 
8.75 0.39 0.00 0.00 21.75 2.73 0.69 0.12 
9.00 0.41 0.00 0.00 22.00 2.74 0.70 0.12 

I 9.25 0.43 0.00 0.00 22.25 2.74 0.70 0.12 
9.50 0.46 0.00 0.00 22.50 2.75 0.71 0.12 
9.75 0.48 0.00 0.00 22.75 2.76 0.71 0.12 

10.00 0.51 0.00 0.00 23.00 2.77 0.72 0.12 

I 10.25 0.54 0.00 0.00 23.25 2.78 0.72 0.12 
10.50 0.57 0.00 0.00 23.50 2.78 0.73 0.11 
10.75 0.61 0.00 0.00 23.75 2.79 0.73 0.11 

I 
11.00 0.66 0.00 0.00 24.00 2.80 0.74 0.11 
11.25 0.72 0.00 0.00 24.25 2.80 0.74 0.06 
11.50 0.79 0.00 0.00 24.50 2.80 0.74 0.01 
11.75 1.08 0.03 0.16 24.75 2.80 0.74 0.00 

I 12.00 1.86 0.26 2.88 25.00 2.80 0.74 0.00 
12.25 1.98 0.31 3.34 
12.50 2.06 0.35 1.37 
12.75 2.11 0.37 0.81 

I 13.00 2.16 0.39 0.62 
13.25 2.20 0.41 0.52 
13.50 2.24 0.43 0.46 

I 
13.75 2.27 0.45 0.41 
14.00 2.30 0.46 0.37 
14.25 2.32 0.47 0.33 
14.50 2.35 0.49 0.31 

I 14.75 2.37 0.50 0.30 
15.00 2.39 0.51 0.28 
15.25 2.41 0.52 0.27 
15.50 2.43 0.53 0.26 

I 15.75 2.45 0.54 0.24 
16.00 2.46 0.55 0.23 
16.25 2.48 0.56 0.21 

I 
16.50 2.50 0.57 0.21 
16.75 2.51 0.57 0.20 
17.00 2.52 0.58 0.20 
17.25 2.54 0.59 0.19 

I 17.50 2.55 0.60 0.19 
17.75 2.57 0.60 0.18 

I 
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PROJECT 

CHANNEL PROTECTION STORAGE 
VOLUME COMPUTATION SHEET 

I JOB NO: 
DATE: 

Stonehouse glen 1 BMP3 

2002261-504.02 

2/23/2005 

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

Pre Developed Condition 

Cover Description Soil Name/type 

woods(good) c 
CN Area 

70 2.10 

WEIGHTED CN TOTAL AREA 
I 10 I 2.10 I 

Post Developed Condition 

Cover Description 

1/3 ACRE LOTS 

condition 

pre-developed 
oost developed 

Storm 
1 Year 
2Year 
10 Year 
100 Year 

Qo/Qi 
Qo 1yr 
VsNr 
Vs 1yr 

CN Tc 
hrs 

70 0.47 
81 0.42 

p 
2.8 
3.6 
5.8 
8 

0.031 
0.23 cfs 

0.64 
0.46 ac-ft 

Soil Name/type CN Area 

c 81 7.20 

WEIGHTED CN TOTAL AREA 

I 81 I 1.20 I 

Qa 1 yr storm Q 1 year Q 2 year Q 10 year 
inches cf s cf s cf s 

0.60 3.24 0.00 0.00 
1.20 7.43 0.00 0.00 

Pre-dev. Post Dev 
la 0 9 la 047 

la/P au la/P au 
0.31 480 0.17 550 
0.24 0 0.00 
0.15 0 0.00 
0.11 0 0.00 

20079 cu ft 

Time of 
Concentration 
sheet 

shallow 
channel 

total 0.47 

Time of 
Concentration 
sheet 

shallow 
channel 

total 0.42 

Q 100 year 
cf s 
0.00 
0.00 
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Appendix B: Technical Support for the Recommended Channel Protection Criteria 

Figure 8.7: Detention Time vs. Discharge Ratios (Qo/Qi) 
{Source: Maryland Stormwater Design Manual, 1997) 
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Chapter4 Graphical Peak Dischage Method 

Exhibit 4-II Unit peal discharge (qu) for N S (SCS) type II rainfall distribution 
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bmp3 revised 2-05 Type 1124-hr 1 yr Rainfal/=2.80" 

I Prepared by LANDMARK DESIGN GROUP Page 1 
HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 2/23/2005 

I Hydrograph for Pond BMP-3: Basin 3 

Time Inflow Storage Elevation Primary 

I 
(hours} (cfs} (cubic-feet} (feet} (cfs} 

5.00 0.00 0 56.00 0.00 
5.50 0.00 0 56.00 0.00 
6.00 0.00 0 56.00 0.00 

I 6.50 0.00 0 56.00 o .. oo 
7.00 0.00 0 56.00 0.00 
7.50 0.00 0 56.00 0.00 
8.00 0.00 0 56.00 0.00 

I 8.50 0.00 0 56.00 0.00 
9.00 0.00 0 56.00 0.00 
9.50 0.00 0 56.00 0.00 

I 
10.00 0.00 1 56.00 0.00 
10.50 0.04 28 56.02 0.01 
11.00 0.11 120 56.10 0.04 
11.50 0.29 317 56.28 0.14 

I 12.00 3.95 1,858 57.62 0.48 
12.50 3.54 11,408 62.39 0.92 
13.00 1.22 13,376 62.93 0.95 
13.50 0.80 13,391 62.93 0.96 

I 14.00 0.62 12,940 62.81 0.95 
14.50 0.51 12,251 62.62 0.93 
15.00 0.46 11,456 62.40 0.92 

I 
15.50 0.41 10,605 62.17 0.90 
16.00 0.37 9,702 61.88 0.88 
16.50 0.33 8,763 61.51 0.85 
17.00 0.31 7,827 61.14 0.83 

1-o . h'l's__ I 17.50 0.29 6,912 60.77 0.80 
18.00 0.28 6,018 60.42 0.77 

(\0 .\e_ . 18.50 0.26 5,147 60.07 0.74 

I 
19.00 0.24 4,304 59.65 0.70 
19.50 0.23 3,510 59.06 0.64 µ,,..h ti" <P oe_.,f(Ui_ 
20.00 0.21 2,799 58.44 0.58 
20.50 0.19 2,174 57.90 0.52 . V'bfe0. 

I 
21.00 0.19 1,648 57.44 0.45 
21.50 0.19 1,221 57.07 0.40 
22.00 0.18 901 56.79 0.33 
22.50 0.18 685 56.60 0.27 

I 23.00 0.18 550 56.48 0.24 
23.50 0.17 472 56.41 0.21 
24.00 0.17 427 56.37 0.19 

I 
24.50 0.04 326 56.28 0.14 
25.00 0.00 180 56.16 0.06 
25.50 0.00 104 56.09 0.03 
26.00 0.00 60 56.05 0.02 

I 26.50 0.00 34 56.03 0.01 
27.00 0.00 20 56.02 0.01 
27.50 0.00 11 56.01 0.00 
28.00 0.00 7 56.01 0.00 

I 28.50 0.00 4 56.00 0.00 
29.00 0.00 2 56.00 0.00 
29.50 0.00 1 56.00 0.00 

I 
30.00 0.00 1 56.00 0.00 

I 



I 

.. 
I 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
I 

•• ~ 
I 

www.wilsonjones.com 



- - - - - - - - - - - - - - - - - - _ .. 
LD-229 
July 2000 

FR 0 M 

P 0 I N.T 

( 1 ) 

I 

"£ 
r'urLJ 

:3A 
~ 

4 
~ 

uA 
0 

I 

08 

TO 
POINT 

121 

-z 
:3 

~~ :. 
5 

4 
~ 

(p 

(;, 

1 
g 

~A 

Appendix 98-2 LD-229 Storm Drain Design Computations 

ROUTE: 1@1 /-;! 2t:?ol PROJ: .6rovt£ l-/Otl1JC ~"6;(.) 6~i 7 
STORM SEWER DESIGN COUNTY: DISTRICT: L"u.eo J G~r?M 

COMPUTATIONS DESCRIPTION: 
~~~~~~~~~~~~~~~~~~~~SHEET OF~~-

AREA RUN - INLET RAIN RUN- INVERT CAPA- FLOW 
DRAIN OFF CA TIME FALL OFF ELEVATIONS LENGTH SL 0 PE DIA. CITY VE L. TIME .... l"!ni:" 0 MINUTES REMARKS 

INCRE- ACCUM- MIN- IN./HR. C.F.S. UPPER LOWER FT. FT./FT. IN. C.F.S. F.P.S. 

~ ACRES c MENT ULATED UTES END END ... 
131 141 (5) (8) 17) 18) rs 1 (10) (11l (12) 1131 11'l I f51 11 8 l 11 7 l 1181 

a7t/- P,.(,5 - a,/,g 14' G.3 ~.~t/ /t>/.8!J /O/,~ 4o'' ~()/)~ IG .. t>:t.3 4,f] IP~ 
0,3/ 0, 9;5 p,].((J CJ/74 14. I ~.~ ~li'Z /PIA8 /t?/, o7 1t?'; tUltJG~ IG" 4,t~~ 4i48 ~4t I'; 

, .,. fo ~ - . 
ecr:..L 4 t),Cj(p /GJf <t,qq 
t),(,2 < ~~G O,t/-0 /,°b(p 15,5/ ~2V t1f /l)l);9~ /tJ0/7f. 40 1

• d.co4B /$" 7,ZB 4/A ~t; 
(!),}~ f1.q (},IZ t/iZ l/~(,S 5',/S 11,41 1oa4t 9rt,S~ /5/ '. V,o6~B 24-'' /~/14 4,qr, ~~ 
(),09 O/( 0,08 rjtf. 78. ' ~a?~ /3/9/. o,eq z.~ /t.)t, '5,12 11,7~ (/8,.77 Z't.B' 24N 4/lg ;3,0£ 

~/3 O/? 0, 11. Z,42 /J,Ob G.~2 rz.1s 9i&i <rt?~; /[p8' 40042 t4 11 14.Jt:J(J ~?2 ~ 

CJ,9? ~45' - tJ,4/ 12 {;';5 --z. z~ /«},(:,!, ' /t\:?.33 z,g' ~.OofZ It;" 6,'l,P 4,G6 {)~ 

a~ tJ./-G tJ,':70 3./7.; 1V~B 4A7 15''Yt? qo.34: Cjt,t;5' 41' op184:," ttf'' ~o,t,,8 ~.StJ ~~If; 
'3;4-13 'I ' (f3' Jiii ~ G>-?~ tJ,85 O,~Z 11,10 t{;q{p ;1,11 ,&lg/ 8C,,Z.f! l~0/7~ :50. IS 9, q'o 

0_01'1".\ f'\M"u l6~ ~.t'.tf(p /5,/~ 5/Z 481 /o/,'J,1., !PthS1 l~'O' rP,02:r 15 
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Project Description 

Worksheet 

Type 

Solve For 

Curb Inlet - 1 

Curb Inlet In Sag 

Spread 

Worksheet 
Worksheet for Curb Inlet In Sag 

I Input Data 

Discharge 1.92 cfs 

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

Gutter Width 1.67 ft 

Gutter Cross Slope 0.083333 tvft 

Road Cross Slope 0.020800 tuft 

Curb Opening Length 8.00 ft 

Opening Height 0.39 ft 

Curb Throat Type Horizontal 

Local Depression 2.0 in 

Local Depression Widtt 2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter pepression 

Total Depression 

8.32 ft 
90.00 degrees 

0.44 ft 

1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] I 02113/05 05:08:34 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Slope 

Discharge 

Gutter Width 

Worksheet 
Worksheet for Gutter Section 

Gutter Section - 1 - R 

Gutter Section 

Spread 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

0.004000 Mt 
0.65 cfs 

1.67 ft 

0.083333 tuft 

0.020800 tuft 

0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

5.80 ft 

0.4 ft2 

0.23 ft 

1.3 in 

1.49 Ws 

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

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
c:lhaestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] I 
02113/05 05:32:02 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 , 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Worksheet 
Worksheet for Gutter Section 

Gutter Section - 1 - L 

Gutter Section 

Spread 

0.004000 tuft 

1.27 cfs 

1.67 ft 

0.083333 tuft 

Road Cross Slope 0.020800 tuft 

Mannings Coefficient 0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

8.07 ft 

0.8 ft2 

0.27 ft 

1.3 in 

1.66 tus 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02113/05 05:31:42 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

1 to 2 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.007600 Wft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

2.54 cfs 

0.59 ft 

0.6 ft2 

1.89 ft 
1.25 ft 
0.64 ft 

47.1 % 

0.005750 Wft 

4.47 Ws 

0.31 ft 

0.90 ft 

1.17 

6.06 cfs 

5.63 cfs 

0.001546 Wft 
Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 03:47:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 2 
Curb Inlet In Sag 

Spread 

1.05 cfs 

2.00 ft 

0.083330 tuft 

0.020800 tuft 
6.00 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 
Throat Incline Angle 
Depth 

Gutter Depression 

Total Depression 

6.31 ft 

90.00 degrees 

0.42 ft 

1.5 in 
3.5 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02/13/05 05:09:05 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 
Worksheet for Gutter Section 

Worksheet 

Type 

Solve For 

Gutter Section - 2 - R 

Gutter Section 

Spread 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

0.004000 ft/ft 

0.10 cfs 

1.67 ft 

0.083330 ft/ft 

0.020800 ft/ft 

0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

1.46 ft 

0.1 ft2 

0.12 ft 

1.3 in 

1.15 ft/s 

Notes: Sta 14+00 Rt. Ottoway Court 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:32:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 

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



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

Project Description 

Worksheet 
Worksheet for Gutter Section 

Worksheet 

Type 

Solve For 

Gutter Section - 2 - L 

Gutter Section 

Spread 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

0.004000 Mt 
0.95 cfs 

1.67 ft 

0.083330 Mt 
0.020800 Mt 

0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

7.04 ft 

0.6 ft2 

0.25 ft 

1.3 in 

1.58 fUs 

Notes: Sta 14+00 Rt. Ottaway Court 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:32:27 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

2 to 3 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formuli 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.005900 tuft 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 

Flow Type 

15 in 

3.92 cfs 

0.84 ft 

0.9 ft• 

2.40 ft 

1.18 ft 

0.80 ft 

67.0 % 

0.006705 tuft 

4.48 tus 
0.31 ft 

1.15 ft 

0.92 

5.34 cfs 

4.96 cfs 

0.003683 tuft 
Subcritical 

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

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] I 
02/13/05 04:27:30 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

3-Bto3-A 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.028700 tuft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 
Critical Depth 

Percent Full 

Critical Slope 
Velocity 

Velocity Head 
Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 

Flow Type 

15 in 

4.99 cfs 

0.59 ft 

0.6 ft2 

1.90 ft 

1.25 ft 
0.91 ft 

47.4 % 

0.007797 tuft 

8.71 ft/s 
1.18 ft 

1.77 ft 
2.27 

11.77 cfs 
10.94 cfs 

0.005968 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 04:24:29 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 3A 

Curb Inlet In Sag 

Spread 

1.61 cfs 

1.67 ft 

0.083333 fUft 

0.020800 fVft 
8.00 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

7.40 ft 

90.00 degrees 

0.42 ft 

1.3 in 

3.3 in 

Worksheet 
Worksheet for Curb Inlet In Sag 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] I 
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Project Description 

Worksheet 
Worksheet for Gutter Section 

Worksheet 
Type 

Gutter Section - 3A - R 
Gutter Section 

Solve For 

Input Data 

Slope 
Discharge 

Gutter Width 
Gutter Cross Slope 
Road Cross Slope 
Mannings Coefficient 

Results 

Spread 

0.004000 Mt 
0.23 cfs 
1.67 ft 

0.083333 Mt 
0.020800 Mt 

0.015 

Spread 2.89 ft 

Flow Area 0.2 ft' 

Depth 0.16 ft 

Gutter Depression 1.3 in 
Velocity 1.34 ft/s 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02113/05 05:34:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 
Worksheet for Gutter Section 

Worksheet 

Type 

Solve For 

Gutter Section - 3A - L 

Gutter Section 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Spread 

0.004000 ft/ft 

1.38 cfs 

1.67 ft 

0.083333 ft/ft 

Road Cross Slope 0.020800 ft/ft 

Mannings Coefficient 0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

8.38 ft 

0.8 ft2 

0.28 ft 

1.3 in 

1.69 ft/s 

Title: STONEHOUSE GLEN 
c:\haestad\frnw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:33:56 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

3A to 3 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.004800 ft/ft 
Diameter 

Discharge 

Results 

Depth 
Flow Area 

Wetted Perimeter 
Top Width 

Critical Depth 

Percent Full 
Critical Slope 

Velocity 
Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 

Flow Type 

18 in 

7.14 cfs 

1.20 ft 

1.5 ft2 

3.33 ft 

1.19 ft 

1.03 ft 

80.3 % 

0.006848 tuft 

4.69 fUs 
0.34 ft 

1.55 ft 

0.73 

7.83 cfs 

7.28 cfs 

0.004621 tuft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 04:52:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Curb Opening Length 

Opening Height 
Curb Throat Type 

Local Depression 

Curb Inlet - 3 

Curb Inlet In Sag 

Spread 

0.57 cfs 

1.67 ft 

0.083333 ft/ft 

0.020800 ft/ft 

2.50 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 
2.0 in 

2.00 ft 

Results 

Spread 
Throat Incline Angle 

Depth 
Gutter Depression 

Total Depression 

5.68 ft 

90.00 degrees 
0.39 ft 

1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02/13/05 05:09:30 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Worksheet 
Worksheet for Gutter Section 

Gutter Section - 3 - R 

Gutter Section 

Spread 

0.004000 tuft 

0.42 cfs 

1.67 ft 

0.083333 tuft 

Road Cross Slope 0.020800 ft/ft 

Mannings Coefficient 0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

4.50 ft 

0.3 ft2 

0.20 ft 

1.3 in 

1.41 ftls 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c: & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:33:32 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 
Worksheet for Gutter Section 

Worksheet 

Type 

Solve For 

Gutter Section - 3 - L 
Gutter Section 

Spread 

Input Data 

Slope 

Discharge 

Gutter Width 
Gutter Cross Slope 

Road Cross Slope 
Mannings Coefficient 

0.004000 Wft 

0.14 cfs 

1.67 ft 

0.083333 ft/ft 

0.020800 Wft 

0.015 

Results 

Spread 

Flow Area 
Depth 
Gutter Depression 

Velocity 

1.64 ft 

0.1 ft2 

0.14 ft 

1.3 in 
1.25 fUs 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02113/05 05:33:08 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

3 to4 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul~ 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.003800 tuft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

24 in 

11.49 cfs 

1.38 ft 

2.3 ft2 

3.93 ft 

1.85 ft 

1.22 ft 

69.2 % 

0.005480 tuft 

4.96 tus 

0.38 ft 

1.77 ft 

0.78 

15.00 cfs 

13.94 cfs 

0.002580 tuft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 . Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02113/05 04:53:22 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Jnput Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 
Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 4 

Curb Inlet On Grade 

Efficiency 

0.32 cfs 

0.036600 tuft 
1.67 ft 

0.083333 tuft 
0.020800 tuft 

0.015 

2.50 ft 

2.0 in 

2.00 ft 

0.69 

0.22 cfs 

0.10 cfs 
1.49 ft . 

0.12 ft 

0.1 ft• 

1.3 in 

3.3 in 
3.52 tus 

0.156348 tuft 

0.48 

Total Interception Length 5.24 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:10:08 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 
Solve For 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Gutter Section - 4 

Gutter Section 

Spread 

0.036600 ft/ft 

0.32 cfs 
1.67 ft 

0.083333 ft/ft 

Road Cross Slope 0.020800 ft/ft 

Mannings Coefficient 0.015 

Results 

Spread 1.48 ft 

Flow Area 0.1 ft' 

Depth 0.12 ft 

Gutter Depression 1.3 in 

Velocity 3.51 fVs 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Gutter Section 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02/13/05 05:36:50 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

4 to 5 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 
Channel Depth 

Mannings Coefficient 0.013 

Slope 0.003800 ft/fl 

Diameter 

Discharge 

Results 

Depth 
Flow Area 
Wetted Perimeter 

Top Width 
Critical Depth 

Percent Full 

Critical Slope 
Velocity 

Velocity Head 
Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 
Flow Type 

24 in 

11.78 cfs 

1.41 fl 

2.4 f12 

3.99 fl 
1.82 fl 

1.23 fl 
70.5 % 

0.005539 ft/fl 
4.98 ft/s 

0.39 fl 

1.79 fl 

0.77 

15.00 cfs 
13.94 cfs 

0.002712 ft/fl 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 04:55:59 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Worksheet 
Worksheet for Curb Inlet On Grade 

Curb Inlet • 5 
Curb Inlet On Grade 

Efficiency 

I Input Data 

Discharge 0.48 cfs 

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

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Mannings Coefficient 

Curb Opening Length 

Local Depression 
Local Depression Widtt 

Results 

Efficiency 
Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 
Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

0.036000 ft/ft 

1.67 ft 

0.083333 ft/ft 

0.020800 ft/ft 
O.Q15 

4.00 ft 

2.0 in 
2.00 ft 

0.85 

0.41 cfs 

0.07 cfs 
1.90 ft 

0.14 ft 
0.1 ft2 

1.3 in 

3.3 in 

Total Interception Length 

3.85 ft/s 
0.156289 ft/ft 

0.65 

6.15 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:10:33 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Gutter Section - 5 

Gutter Section 

Spread 

0.036000 tuft 

0.48 cfs 

1.67 ft 
0.083333 tuft 

Road Cross Slope 0.020800 tuft 

Mannings Coefficient 0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

1.90 ft 

0.1 ft2 

0.14 ft 

1.3 in 

3.85 ft/s 

Worksheet 
Worksheet for Gutter Section 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

5 to 6 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.004200 Wft 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 
Critical Depth 

Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 
Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 

Flow Type 

24 in 

12.15 cfs 

1.39 ft 

2.3 ft' 

3.94 ft 

1.84 ft 

1.25 ft 

69.5 % 
0.005617 Wft 

5.22 ft/s 

0.42 ft 

1.81 ft 

0.82 

15.77 cfs 

14.66 cfs 

0.002885 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMasterv6.0 [614e] 

02/13/05 04:57:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - BA 

Curb Inlet On Grade 

Efficiency 

1.66 cfs 

0.017700 ft/ft 

1.67 ft 

0. 083333 ft/ft 

0. 020800 ft/ft 

0.015 

6.00 ft 

2.0 in 

2.00 ft 

0.81 

1.34 cts 

0.32 cfs 

6.42 ft 

0.24 ft 

0.5 ft2 

1.3 in 

3.3 in 

3.22 tvs 

0.115898 tuft 

0.60 

Total Interception Length 10.02 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02113/05 05:11 :25 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Mannings Coefficient 

Results 

Gutter Section - 6A 

Gutter Section 

Spread 

0.017700 ft/ft 

1.66 cfs 

1.67 ft 

0.083333 ft/ft 
0.020800 ft/ft 

0.015 

Spread 6.42 ft 

Flow Area 0.5 ft2 

Depth 0.24 ft 

Gutter Depression 1.3 in 

Velocity 3.22 ft/s 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Gutter Section 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02/13/05 05:38:17 PM <!:> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

6A to 6 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.009200 tuft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 
Wetted Perimeter 

Top Width 
Critical Depth 

Percent Full 
Critical Slope 

Velocity 
Velocity Head 

Specific Energy 
Froude Number 

Maximum Dischar! 
Discharge Full 

Slope Full 
Flow Type 

15 in 

2.26 cfs 

0.52 ft 

0.5 ft' 
1.76 ft 

1.23 ft 

0.60 ft 

41.8 % 

0.005616 tuft 

4.65 tus 
0.34 ft 

0.86 ft 

1.31 

6.66 cfs 

6.20 cfs 
0.001224 tuft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 (614e] 

02/13/05 05:00:15 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 6 

Curb Inlet In Sag 

Spread 

1.58 cfs 

1.67 ft 

0.083333 Mt 
0.020800 tuft 

6.00 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

8.29 ft 

90.00 degrees 

0.44 ft 

1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02/13/05 05:11 :00 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 
Worksheet for Gutter Section 

Worksheet 

Type 

Solve For 

Gutter Section - 6 - R 

Gutter Section 

Spread 

Input Data 

Slope 0.004000 ft/ft 
Discharge 0.43 cfs 

Gutter Width 1.67 ft 

Gutter Cross Slope 0.083333 tuft 
Road Cross Slope 0.020800 tuft 
Mannings Coefficient 0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

4.57 ft 

0.3 ft2 

0.20 ft 

1.3 in 

1.41 tus 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) 

02/13/05 05:37:54 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 
Worksheet for Gutter Section 

Worksheet 

Type 

Solve For 

Gutter Section - 6 - L 

Gutter Section 

Spread 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

0.004000 ft/ft 

1.15 cfs 

1.67 ft 

0.083333 ft/ft 

0.020800 ft/ft 

0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

7.71 ft 

0.7 ft2 

0.26 ft 

1.3 in 

1.63 fUs 

Title: STONEHOUSE GLEN 
c:\t.laestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:37:32 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

6 to 7 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.018400 tvft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

24 in 

15.56 cfs 

1.01 ft 

1.6 ft2 

3.16 ft 

2.00 ft 

1.42 ft 

50.4 % 

0.006480 tuft 

9.80 tus 
1.49 ft 
2.50 ft 

1.94 

33.01 cfs 

30.68 cfs 

0.004731 tuft 
Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:04:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 

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



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

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 7 

Curb Inlet In Sag 

Spread 

1.29 cfs 

1.67 ft 

0.083333 fVft 

0.020800 fVft 

8.00 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

6.38 ft 

90.00 degrees 

0.40 ft 

1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02/13/05 05:12:00 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 
Solve For 

Input Data 

Slope 

Discharge 

Gutter Width 
Gutter Cross Slope 

Worksheet 
Worksheet for Gutter Section 

Gutter Section - 7 - R 
Gutter Section 

Spread 

0.004000 ft/ft 

0.65 cfs 
1.67 ft 

0.083333 ft/ft 

Road Cross Slope 0.020800 ft/ft 

Mannings Coefficient 0.015 

Results 

Spread 
Flow Area 

Depth 
Gutter Depression 

Velocity 

5.80 ft 

0.4 ft2 

0.23 ft 

1.3 in 
1.49 ft/s 
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TiUe: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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Project Description 

Worksheet 
Worksheet for Gutter Section 

Worksheet 

Type 

Solve For 

Gutter Section - 7 - L 

Gutter Section 

Spread 

Input Data 

Slope 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

0.004000 tuft 

0.65 cfs 

1.67 ft 
0.083333 tuft 

0.020800 tuft 

0.015 

Results 

Spread 

Flow Area 

Depth 

Gutter Depression 

Velocity 

5.80 ft 
0.4 ft2 

0.23 ft 

1.3 in 

1.49 fUs 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02113/05 05:40:05 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

7 to 8 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.017800 Mt 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

24 in 

17.08 cfs 

1.08 ft 
1.7 ft2 

3.30 ft 
1.99 ft 

1.49 ft 
53.9 % 

0.006964 fVft 

9.90 fVs 

1.52 ft 

2.60 ft 

1.88 
32.47 cfs 

30.18 cfs 

0.005701 fVft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2' Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 05:06:12 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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------------------Hydraflow Plan View 

Project file: Stonehouse Glen System 1.stm IDF file: Norfolk.IDF No. Lines: 15 10-18-2004 



Hydraflow Storm Sewer Inventory Report Page 1 

Line Alignment Flow Data Physical Data Line ID 
No. 

Dnstr Line De fl June Known Drng Runoff Inlet Invert Line Invert Line Line N J-loss Inlet/ 
line length angle type Q area coeff time EIDn slope El Up size type value coeff Rim El 
No. (ft) (deg) (cfs) (ac) (C) (min) (ft) (%) (ft) (in) (n) (K) (ft) 

1 End 86.0 0.0 Curb 17.11 0.00 0.00 0.0 86.59 1.78 88.12 24 Cir 0.013 1.10 104.15 7 to 8 

2 1 43.0 -53.0 Curb 15.56 0.00 0.00 0.0 92.53 1.88 93.34 24 Cir 0.013 1.50 104.15 6 to 7 

3 2 37.0 -87.0 Curb 2.26 0.00 0.00 0.0 100.33 0.95 100.68 15 Cir 0.013 1.00 104.60 6A to6 

4 2 169.0 101.0 Curb 12.15 0.00 0.00 0.0 97.96 0.42 98.67 24 Cir 0.013 0.70 109.55 5 to 6 

5 4 267.0 17.0 Curb 11.78 0.00 0.00 0.0 98.77 0.38 99.78 24 Cir 0.013 0.50 109.46 4 to 5 

6 5 151.0 9.0 Curb 5.18 0.00 0.00 0.0 99.88 0.38 100.45 24 Cir 0.013 1.50 105.12 4 to 3 

7 6 68.0 -20.0 Curb 3.92 0.00 0.00 0.0 101.07 0.60 101.48 15 Cir 0.013 0.70 105.80 2 to 3 

8 7 40.0 33.0 Curb 2.54 0.00 0.00 0.0 101.58 0.75 101.88 15 Cir 0.013 1.00 105.80 1to2 

9 6 40.0 84.0 Curb 7.14 0.00 0.00 0.0 100.75 0.48 100.94 18 Cir 0.013 1.50 105.12 3 to3A 

10 9 179.0 -78.0 Curb 4.99 0.00 0.00 0.0 101.20 2.88 106.35 15 Cir 0.013 0.70 110.45 3A to 6(2) 

11 10 173.0 20.0 Curb 4.52 0.00 0.00 0.0 106.45 1.46 108.98 15 Cir 0.013 1.50 113.30 5 to6 (2) 

12 11 40.0 -78.0 Curb 1.21 0.00 0.00 0.0 109.08 0.60 109.32 15 Cir 0.013 1.00 113.30 4 to 5 (2) 

13 11 136.0 24.0 Curb 2.97 0.00 0.00 0.0 109.25 0.82 110.36 15 Cir 0.013 0.70 114.65 3 to 5 (2) 

14 13 32.0 27.0 Curb 2.49 0.00 0.00 0.0 110.46 0.66 110.67 15 Cir 0.013 1.10 114.65 2 to 3 (2) 

15 14 56.0 -50.0 MH 1.27 0.00 0.00 0.0 110.77 3.61 112.79 15 Cir 0.013 1.00 116.75 1 to 2 (2) 

Project File: Stonehouse Glen System 1.stm 1-D-F File: Norfolk.IDF Total number of lines: 15 Date: 10-18-2004 

',- - - - - - - - - - - - - - - - - - -
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Hydraflow Summary Report 
Line Line ID Flow Line Line Invert Invert Line HGL 
No. rate size length ELDn EL Up slope down 

(cfs) (in) (ft) (ft) (ft) (%) (ft) 

1 7 to 8 17.11 24 c 86.0 86.59 88.12 1.779 88.59 

2 6 to 7 15.56 24 c 43.0 92.53 93.34 1.884 93.53 

3 6A to6 2.26 15 c 37.0 100.33 100.68 0.946 100.85 

4 5 to 6 12.15 24 c 169.0 97.96 98.67 0.420 99.35 

5 4 to 5 11.78 24 c 267.0 98.77 99.78 0.378 100.35 

6 4to 3 5.18 24 c 151.0 99.88 100.45 0.377 101.37 

7 2 to 3 3.92 15 c 68.0 101.07 101.48 0.603 101.91 

8 1to2 2.54 15 c 40.0 101.58 101.88 0.750 102.53 

9 3to3A 7.14 18 c 40.0 100.75 100.94 0.475 101.97 

10 3A to 6(2) 4.99 15 c 179.0 101.20 106.35 2.877 102.66 

11 5 to6 (2) 4.52 15 c 173.0 106.45 108.98 1.462 107.55 

12 4 to 5 (2) 1.21 15 c 40.0 109.08 109.32 0.600 110.43 

13 3 to 5 (2) 2.97 15 c 136.0 109.25 110.36 0.816 110.43 

14 2 to 3 (2) 2.49 15 c 32.0 110.46 110.67 0.656 111.25 

15 1to2 (2) 1.27 15 c 56.0 110.77 112.79 3.607 111.58 

Project File: Stonehouse Glen Systi m 11-D-F File: Norfolk.IDF Total No. Lines: 15 

NOTES: c =circular; e =elliptical; b =box; Return period= 10 Yrs.; *Indicates surcharge condition. 

Page 1 

HGL Minor Dns 
up loss line 
(ft) (ft) No. 

89.59 0.82 End 

95.10 0.66 1 

101.28 0.23 2 

100.06 0.30 2 

101.17 0.20 4 

101.47 0.24 5 

102.31 0.23 6 

102.54 0.24 7 

102.16 0.50 6 

107.24 0.31 9 

109.83 0.60 10 

110.44 0.02 11 

111.05 0.20 11 

111.30 0.27 13 

113.24 0.16 14 

Run Date: 10-18-2004 



Hydraflow Storm Sewer Tabulation Page 1 

Station Len DmgArea Rn off Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Gmd I Rim Elev Line ID 
coeff (I) flow full 

Line To Iner Total Iner Total Inlet Syst Size Slope Up On Up On Up On 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 86.0 0.00 0.00 0.00 0.00 0.00 0.0 6.9 0.0 17.11 30.17 6.19 24 1.78 88.12 86.59 89.59 88.59 104.15 0.00 7 to 8 

2 1 43.0 0.00 0.00 0.00 0.00 0.00 0.0 6.7 0.0 15.56 31.04 7.59 24 1.88 93.34 92.53 95.10 93.53 104.15 104.15 6to 7 

3 2 37.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 2.26 6.28 4.27 15 0.95 100.68 100.33 101.28 100.85 104.60 104.15 6A to6 

4 2 169.0 0.00 0.00 0.00 0.00 0.00 0.0 5.7 0.0 12.15 14.66 5.21 24 0.42 98.67 97.96 100.06 99.35 109.55 104.15 5 to6 

5 4 267.0 0.00 0.00 0.00 0.00 0.00 0.0 4.3 0.0 11.78 13.91 4.73 24 0.38 99.78 98.77 101.17 100.35 109.46 109.55 4 to 5 

6 5 151.0 0.00 0.00 0.00 0.00 0.00 0.0 3.4 0.0 5.18 13.90 2.64 24 0.38 100.45 99.88 101.47 101.37 105.12 109.46 4to 3 

7 6 68.0 0.00 0.00 0.00 0.00 0.00 0.0 0.2 0.0 3.92 5.01 4.51 15 0.60 101.48 101.07 102.31 101.91 105.80 105.12 2 to3 

8 7 40.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 2.54 5.59 3.21 15 0.75 101.88 101.58 102.54 102.53 105.80 105.80 1to2 

9 6 40.0 0.00 0.00 0.00 0.00 0.00 0.0 3.2 0.0 7.14 7.24 4.64 18 0.48 100.94 100.75 102.16 101.97 105.12 105.12 3 to 3A 

10 9 179.0 0.00 0.00 0.00 0.00 0.00 0.0 2.2 0.0 4.99 10.95 4.69 15 2.88 106.35 101.20 107.24 102.66 110.45 105.12 3A to 6(2) 

11 10 173.0 0.00 0.00 0.00 0.00 0.00 0.0 1.2 0.0 4.52 7.81 4.51 15 1.46 108.98 106.45 109.83 107.55 113.30 110.45 5 to6 (2) 

12 11 40.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.21 5.00 1.01 15 0.60 109.32 109.08 110.44 110.43 113.30 113.30 4 to 5 (2) 

13 11 136.0 0.00 0.00 0.00 0.00 0.00 0.0 0.5 0.0 2.97 5.83 3.37 15 0.82 110.36 109.25 111.05 110.43 114.65 113.30 3 to 5 (2) 

14 13 32.0 0.00 0.00 0.00 0.00 0.00 0.0 0.3 0.0 2.49 5.23 3.52 15 0.66 110.67 110.46 111.30 111.25 114.65 114.65 2to3(2) 

15 14 56.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.27 12.26 2.35 15 3.61 112.79 110.77 113.24 111.58 116.75 114.65 1 to 2 (2) 

Project File: Stonehouse Glen System 1.stm 1-D-F File: Norfolk.IDF Total number oflines: 15 Run Date: 10-18-2004 

NOTES: Intensity= 128.59 /(Tc+ 17.70) A 0.89; Return period= 10 Yrs. ; Initial tailwater elevation= 88.59 (ft) 

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



-HyTrat~ 1:=t ~po~ -------------Page 1 

Line Line ID A Inlet I c Q= Q Q Q June Curb Inlet Grate Inlet Gutter Flow Byp 

No time CIA carry capt byp type line 
Ht L area L w So w Sw Sx depth spread No 

(ac) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (in) {ft) (sqft) (ft) (ft) (ft/ft) (ft) (ft/ft) (ft/ft) (ft) (ft) 

1 7 to 8 0.00 0.0 0.00 0.00 17.11* 26.41 43.52 0.00 Curb 0.4 8.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 1.78 83.76 Offsite 

2 6to 7 0.00 0.0 0.00 0.00 15.56* 0.00 15.56 0.00 Curb 0.4 6.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 1.08 48.93 1 

3 6A to6 0.00 0.0 0.00 0.00 2.26* 0.00 1.27 0.99 Curb 0.4 6.00 0.00 0.00 0.00 O.Q18 1.67 0.083 0.020 0.27 8.24 1 

4 5 to6 0.00 0.0 0.00 0.00 12.15* 0.00 1.71 10.44 Curb 0.4 4.00 0.00 0.00 0.00 0.035 1.67 0.083 0.020 0.39 14.24 1 

5 4 to 5 0.00 0.0 0.00 0.00 11.78* 0.00 1.07 10.71 Curb 0.4 2.50 0.00 0.00 0.00 0.036 1.67 0.083 0.020 0.39 14.24 1 

6 4to 3 0.00 0.0 0.00 0.00 5.18* 0.00 5.18 0.00 Curb 0.4 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.93 41.36 1 

7 2 to 3 0.00 0.0 0.00 0.00 3.92* 0.00 3.92 0.00 Curb 0.4 4.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.56 22.97 1 

8 1to2 0.00 0.0 0.00 0.00 2.54* 0.00 2.54 0.00 Curb 0.4 8.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.27 8.01 1 

9 3to3A 0.00 0.0 0.00 0.00 7.14* 0.00 7.14 0.00 Curb 0.4 8.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.53 21.26 1 

10 3A to 6(2) 0.00 0.0 0.00 0.00 4.99* 0.00 0.72 4.27 Curb 0.4 2.50 0.00 0.00 0.00 0.035 1.67 0.083 0.020 0.30 9.74 1 

11 5 to6 (2) 0.00 0.0 0.00 0.00 4.52* 0.00 4.52 0.00 Curb 0.4 4.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.62 25.80 10 

12 4 to 5 (2) 0.00 0.0 0.00 0.00 1.21* 0.00 1.21 0.00 Curb 0.4 4.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.26 7.58 10 

13 3 to 5 (2) 0.00 0.0 0.00 0.00 2.97* 0.00 2.97 0.00 Curb 0.4 4.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.47 18.18 10 

14 2 to 3 (2) 0.00 0.0 0.00 0.00 2.49* 1.27 3.76 0.00 Curb 0.4 6.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.42 15.66 10 

15 1 to 2 (2) 0.00 0.0 0.00 0.00 1.27* 0.00 0.00 1.27 MH 0.0 0.00 0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 14 

Project File: Stonehouse Glen System 1.stm I 1-D-F File: Norfolk.IDF Total number of lines: 15 Run Date: 10-18-2004 

NOTES: Inlet N-Values = O.Q16; Design depth for grate(s) = 0.3 (ft); Intensity= 128.59 /(Inlet time+ 17.70) "0.89; Return period= 10 Yrs.; *Indicates Known 0 added 



Hydraflow Hydraulic Grade Line Computations Page 1 

Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss 

Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 
elev elev head elev elev elev head elev Sf loss 

(in) {cfs) {ft) {ft) {ft) (sqft) (ft/s) {ft) {ft) {%) {ft) {ft) {ft) {ft) (sqft) (ft/s) {ft) {ft) (%) (%) {ft) (K) {ft) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) 

1 24 17.11 86.59 88.59 2.00 3.14 5.45 0.46 89.05 0.573 86.0 88.12 89.59 1.47** 2.47 6.94 0.75 90.33 0.728 0.650 N/A 1.10 0.82 

2 24 15.56 92.53 93.53 1.00* 1.58 9.85 1.51 95.04 1.866 43.0 93.34 95.10 1.76 2.92 5.32 0.44 95.54 0.427 1.147 0.493 1.50 0.66 

3 15 2.26 100.33 100.85 0.52* 0.48 4.69 0.34 101.19 0.943 37.0 100.68 101.28 0.60 0.59 3.84 0.23 101.51 0.548 0.746 0.276 1.00 0.23 

4 24 12.15 97.96 99.35 1.39* 2.34 5.20 0.42 99.77 0.417 169 98.67 100.06 1.39 2.32 5.23 0.42 100.48 0.422 0.420 0.709 0.70 0.30 

5 24 11.78 98.77 100.35 1.58 2.67 4.41 0.30 100.66 0.290 267 99.78 101.17 1.39 2.33 5.05 0.40 101.57 0.393 0.341 0.912 0.50 0.20 

6 24 5.18 99.88 101.37 1.49 2.51 2.06 0.07 101.44 0.064 151 100.45 101.47 1.02 1.61 3.22 0.16 101.63 0.196 0.130 0.197 1.50 0.24 

7 15 3.92 101.07 101.91 0.84* 0.88 4.46 0.31 102.22 0.583 68.0 101.48 102.31 0.83 0.86 4.56 0.32 102.63 0.616 0.600 0.408 0.70 0.23 

8 15 2.54 101.58 102.53 0.95 1.00 2.53 0.10 102.63 0.180 40.0 101.88 102.54 0.66 0.65 3.89 0.24 102.77 0.524 0.352 0.141 1.00 0.24 

9 18 7.14 100.75 101.97 1.22* 1.54 4.63 0.33 102.31 0.468 40.0 100.94 102.16 1.22 1.54 4.65 0.34 102.49 0.471 0.469 0.188 1.50 0.50 

10 15 4.99 101.20 102.66 1.25 1.23 4.07 0.26 102.92 0.597 179 106.35 107.24 0.89** 0.94 5.31 0.44 107.68 0.806 0.702 N/A 0.70 0.31 

11 15 4.52 106.45 107.55 1.10 1.14 3.95 0.24 107.79 0.440 173 108.98 109.83 0.85** 0.89 5.08 0.40 110.23 0.753 0.597 N/A 1.50 0.60 

12 15 1.21 109.08 110.43 1.25 1.23 0.99 0.02 110.45 0.035 40.0 109.32 110.44 1.12 1.16 1.04 0.02 110.46 0.031 0.033 0.013 1.00 0.02 

13 15 2.97 109.25 110.43 1.18 1.20 2.47 0.09 110.53 0.183 136 110.36 111.05 0.69** 0.69 4.28 0.28 111.33 0.610 0.397 N/A 0.70 0.20 

14 15 2.49 110.46 111.25 0.79 0.82 3.05 0.14 111.39 0.283 32.0 110.67 111.30 0.63 0.63 3.98 0.25 111.55 0.565 0.424 0.136 1.10 0.27 

15 15 1.27 110.77 111.58 0.81 0.84 1.52 0.04 111.61 0.069 56.0 112.79 113.24 0.45** 0.40 3.18 0.16 113.40 0.499 0.284 N/A 1.00 0.16 

Project File: Stonehouse Glen System 1.stm 11-D-F File: Norfolk.IDF I Total number oflines: 15 -1 Run Date: 10-18-2004 

NOTES: Initial tailwater elevation = 88.59 (ft) , * Normal depth assumed., •• Critical depth assumed. 

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



-------------------
LD-229 
July 2000 

FROM 
P 01 NT 

( 1) 

10-C. 

10 ... 13 
;o ... A-1 

/0-JJ-'l 

/0 

// 

12--c 
12-'" 13 
12-A 

I? 

1?-C-J 
13-C 

1'5-IJ-I 

TO 

P 0 I NT 

121 

10-8 

ID-A-/ 

/0 

/0 

II 

12 

12~A 

1Z-A 

1'2 

r8 

l?r(. 

/~-13 

13-8 

Appendix 98-2 LD-229 Storm Drain Design Computations 

STORM SEWER DESIGN 
COMPUTATIONS 

AREA RUN· 
DRAIN OFF CA .... r. n"" 
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Appendix 98-2 LD-229 Storm Drain Design Computations 

STORM SEWER DESIGN 
COMPUTATIONS 

AREA RUN. 

DRAIN 0 FF CA 
•A• """" 

INCRE· ACCUM· 
ACRES c MENT ULATED 
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Appendix 98·2 LD-229 Storm Drain Design Computations 

STORM SEWER DESIGN 
COMPUTATIONS 

AREA RUN. 
DRAIN OFF CA 

• 4. 
,.. n '"' 

INCRE· ACCUM· 
ACRES c MENT ULATED 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

10-C to 10-8 

Circular Channel 

Manning's Formul~ 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.003600 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

1.76 cfs 

0.59 ft 

0.6 ft2 

1.90 ft 

1.25 ft 

0.53 ft 

47.3 % 

0.005397 ft/ft 

3.08 ft/s 

0.15 ft 

0.74 ft 

0.80 

4.17 cfs 

3.88 cfs 

0.0007 42 ft/ft 
Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02122105 03:44:00 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

10-8 to 10-A- 1 

Circular Channel 

Manning's Formuli 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.003600 ft/ft 
Diameter 15 in 

Discharge 2.21 cfs 

Results 

Depth 0.68 ft 
Flow Area 0.7 ft• 

Wetted Perimeter 2.07 ft 
Top Width 1.25 ft 

Critical Depth 0.59 ft 
Percent Full 54.1 % 

Critical Slope 0.005579 ft/ft 
Velocity 3.26 ft/s 

Velocity Head 0.17 ft 

Specific Energy 0.84 ft 

Froude Number 0.78 

Maximum Dischar1 4.17 cfs 
Discharge Full 3.88 cfs 
Slope Full 0.001171 ft/ft 
Flow Type Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 (614e] 

02/22/05 03:45:17 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

10-A-1 to10 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.003600 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

2.97 cfs 

0.82 ft 

0.9 ft2 

2.36 ft 

1.19 ft 

0.69 ft 

65.6 % 

0.006006 ft/ft 

3.48 fUs 

0.19 ft 

1.01 ft 

0.72 

4.17 cfs 

3.88 cfs 

0.002114 tuft 

Subcritical 

TiUe: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02122105 03:45:58 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

10-A-2to10 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.010000 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar! 

Discharge Full 

Slope Full 

Flow Type 

15 in 

1.65 Cfs 

0.43 ft 

0.4 ft2 

1.57 ft 

1.19 ft 

0.51 ft 

34.5 % 

0.005356 ft/ft 

4.40 ft/s 

0.30 ft 

0.73 ft 

1.38 

6.95 cfs 

6.46 cfs 

0.000652 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/22/05 03:46:46 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

10 to 11 

Worksheet 
Worksheet for Circular Channel 

Worksheet 

Flow Element 

Method 

Solve For 

Circular Channel 

Manning's Formul< 

Channel Depth 

Input Data 

Mannings Coefficient 0.013 

Slope 0.007200 tuft 

Diameter 15 in 

Discharge 5.27 cfs 

Results 

Depth 0.98 fl 

Flow Area 1.0 fl" 
Wetted Perimeter 2.73 fl 

Top Width 1.02 fl 
Critical Depth 0.93 fl 
Percent Full 78.7 % 

Critical Slope 0.008141 tuft 

Velocity 5.09 tus 
Velocity Head 0.40 ft 

Specific Energy 1.39 ft 

Froude Number 0.89 

Maximum Dischar! 5.90 cfs 

Discharge Full 5.48 cfs 

Slope Full 0.006656 tuft 

Flow Type Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02122/05 03:48:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

11 - 12 

Worksheet 
Worksheet for Circular Channel 

Worksheet 

Flow Element 

Method 

Solve For 

Circular Channel 

Manning's Formul< 

Channel Depth 

Input Data 

Mannings Coefficient 0.013 

Slope 0.007600 ft/ft 

Diameter 15 in 

Discharge 5.55 cfs 

Results 

Depth 1.01 ft 

Flow Area 1.1 ft2 

Wetted Perimeter 2.79 ft 

Top Width 0.99 ft 

Critical Depth 0.95 ft 

Percent Full 80.7 % 
Critical Slope 0.008516 ft/ft 

Velocity 5.23 ft/s 

Velocity Head 0.43 ft 

Specific Energy 1.43 ft 

Froude Number 0.89 

Maximum Dischar1 6.06 cfs 

Discharge Full 5.63 Cfs 

Slope Full 0.007382 ft/ft 

Flow Type Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



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

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

12 - C to 12 - A 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.027100 ft/ft 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

1.49 cfs 

0.32 ft 

0.2 ft• 

1.32 ft 

1.09 ft 

0.48 ft 

25.3 % 

0.005302 tuft 

6.11 fUs 

0.58 ft 

0.90 ft 

2.27 

11.44 cfs 

10.63 cfs 

0.000532 ft/ft 
Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02122105 03:51 :23 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 
Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

12-Bto12-A 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope· 0.010000 tuft 

Diameter 15 in 

Discharge 1.27 cfs 

Results 

Depth 0.38 ft 

Flow Area 0.3 ft2 

Wetted Perimeter 1.45 ft 

Top Width 1.15 ft 

Critical Depth 0.44 ft 

Percent Full 30.1 % 
Critical Slope 0.005255 tuft 

Velocity 4.09 fUs 

Velocity Head 0.26 ft 

Specific Energy 0.64 ft 

Froude Number 1.39 

Maximum Dischar! 6.95 cfs 
Discharge Full 6.46 cfs 

Slope Full 0.000387 tuft 

Flow Type Supercritical 
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Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] I 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

12·Ato12 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.039700 ft/ft 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 
Top Width 
Critical Depth 

Percent Full 

Critical Slope 
Velocity 

Velocity Head 
Specific Energy 

Froude Number 

Maximum Dischar! 
Discharge Full 

Slope Full 
Flow Type 

15 in 
3.08 cfs 

0.42 ft 
0.4 ft• 

1.54 ft 

1.18 ft 
0.71 ft 

33.3 % 

0.006077 ft/ft 
8.61 ft/s 

1.15 ft 
1.57 ft 

2.76 

13.84 cfs 

12.87 cfs 

0.00227 4 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02122105 03:58:41 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

12 to 13 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.009700 tuft 

Diameter 

Discharge 

Results 

Depth 
Flow Area 

Wetted Perimeter 
Top Width 

Critical Depth 
Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 

Froude Number 
Maximum Dischar! 
Discharge Full 

Slope Full 

Flow Type 

18 in 

8.34 cfs 

1.02 ft 

1.3 ft2 

2.91 ft 

1.40 ft 

1.12 ft 

68.0 % 
0.007679 tuft 

6.51 ft/s 

0.66 ft 

1.68 ft 

1.20 

11.13 cfs 
10.35 cfs 

0.006304 tuft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/22105 03:59:48 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

13 - C - 1 to 13 - C 

Circular Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.008000 tuft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

0.46 cfs 

0.24 ft 

0.2 ft• 

1.13 ft 

0.98 ft 

0.26 ft 

19.1 % 
0.005342 tuft 

2.82 tus 

0.12 ft 

0.36 ft 

1.22 

6.21 cfs 

5.78 cfs 

0.000051 fUft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/22/05 04:00:22 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

13 - C to 13 - B 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.003600 tuft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar! 

Discharge Full 

Slope Full 

Flow Type 

15 in 

1.08 cfs 

0.45 ft 

0.4 ft2 

1.61 ft 

1.20 ft 

0.41 ft 

36.1 % 

0.005226 tuft 

2.71 tus 
0.11 ft 

0.56 ft 

0.83 

4.17 cfs 

3.88 cfs 

0.000280 tuft 

Subcritical 
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Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] I 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

13 - B - 1 to 13 - B 

Circular Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.024 

Slope 0.010000 fVft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

1.15 cfs 

0.49 ft 

0.5 ft2 

1.70 ft 

1.22 ft 

0.42 ft 

39.5 % 

0.017835 fVft 

2.55 Ws 

0.10 ft 

0.59 ft 

0.74 

3.76 cfs 

3.50 cfs 

0.001080 fVft 

Sub critical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02122105 04:40:44 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

13-Bto13 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.003600 tuft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

2.75 cfs 

0.78 ft 

0.8 ft• 

2.27 ft 

1.21 ft 

0.67 ft 

62.2 % 

0.005874 tuft 

3.43 tus 

0.18 ft 

0.96 ft 

0.74 

4.17 cfs 

3.88 cfs 

0.001812 tuft 

Subcritical 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

13 to 14 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.060000 fVft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

18 in 

11.41 cfs 

0.70 ft 

0.8 ft• 

2.26 ft 

1.50 ft 

1.29 ft 

46.6 % 
0.010938 fVft 

14.12 fVs 
3.10 ft 

3.80 ft 

3.39 
27.68 cfs 

25.73 cfs 

0.011800 fVft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/09/05 03:39:19 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

14-Ato14 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.113000 tuft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar! 

Discharge Full 

Slope Full 

Flow Type 

15 in 

1.44 cfs 

0.22 ft 
0.1 ft• 

1.08 ft 

0.95 ft 

0.47 ft 

17.4 % 

0.005288 tuft 

10.03 tus 
1.56 ft 

1.78 ft 

4.54 

23.36 cfs 

21.71 cfs 

0.000497 tuft 

Supercritical 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

14 to 15 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.080000 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar! 

Discharge Full 

Slope Full 

Flow Type 

18 in 

12.73 cfs 

0.69 ft 

0.8 ft2 

2.23 ft 

1.49 ft 

1.34 ft 

45.7 % 
0.012997 ft/ft 

16.16 ft/s 

4.06 ft 

4.75 ft 

3.93 
31.96 cfs 

29.71 cfs 

0.014688 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/10/05 11 :29:36 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

15 to 16 

Worksheet 
Worksheet for Circular Channel 

Worksheet 

Flow Element 

Method 

Solve For 

Circular Channel 

Manning's Formul< 

Channel Depth 

Input Data 

Mannings Coefficient 0.013 
Slope 0.004500 ft/ft 

Diameter 24 in 

Discharge 12. 73 cfs 

Results 

Depth 1.40 ft 

Flow Area 2.4 ft2 

Wetted Perimeter 3.97 ft 

Top Width 1.83 ft 

Critical Depth 1.28 ft 

Percent Full 70.1 % 
Critical Slope 0.005741 ft/ft 

Velocity 5.41 ft/s 

Velocity Head 0.45 ft 

Specific Energy 1.86 ft 

Froude Number 0.84 

Maximum Dischar1 16.32 cfs 

Discharge Full 15.17 cfs 

Slope Full 0.003167 ft/ft 

Flow Type Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02109/05 04:36:39 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Worksheet 
Worksheet for Curb Inlet On Grade 

Curb Inlet- 13 - B 

Curb Inlet On Grade 

Efficiency 

I Input Data 

Discharge 0.51 cfs 

Slope 0.015000 ft/ft 

I Gutter Width 1.67 ft 

Gutter Cross Slope 0.083330 tuft 

Road Cross Slope 0.020800 tuft 

I 
Mannings Coefficient 0.015 

Curb Opening Length 4.00 ft 

Local Depression 2.0 in 

Local Depression Widtt 2.00 ft 

I Results 

I 
Efficiency 0.95 

Intercepted Flow 0.48 cfs 

Bypass Flow 0.03 cfs 

Spread 3.21 ft 

I 
Depth 0.17 ft 

Flow Area 0.2 ft• 

Gutter Depression 1.3 in 

I 
Total Depression 3.3 in 

Velocity 2.62 tus 

Equivalent Cross Slope 0.150313 tuft 

Length Factor 0.80 

I Total Interception Length 4.97 ft 

I 
I 
I 
I 
I 
I 
I 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 

I FlowMaster v6.0 [614e] 
Page 1of1 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
02123/05 09:45:53 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 
Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Mannings Coefficient 

Curb Opening Length 

Local Depression 
Local Depression Widtt 

Results 

Efficiency 
Intercepted Flow 

Bypass Flow 

Spread 
Depth 

Flow Area 
Gutter Depression 

Total Depression 
Velocity 
Equivalent Cross Slope 

Length Factor 

Curb Inlet - 13 
Curb Inlet On Grade 

Efficiency 

0.66 cfs 
0. 034300 ft/ft 

1.67 ft 

0.083330 ft/ft 

0.020800 ft/ft 

0.015 

6.00 ft 
2.0 in 

2.00 ft 

0.97 

0.64 cfs 
0.02 cfs 

2.79 ft 
0.16 ft 
0.2 ft• 

1.3 in 

3.3 in 
3.92 ft/s 

0.153307 ft/ft 

0.86 

Total Interception Length 7.01 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02123/05 09:46:18 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 
Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 
Spread 

Depth 

Flow Area 
Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 
Length Factor 

Curb Inlet- 12 - C 

Curb Inlet On Grade 

Efficiency 

1.09 cfs 

0.040800 Mt 
1.67 ft 

0.083333 Mt 
0.020800 Mt 

0.015 

6.00 ft 

2.0 in 

2.00 ft 

0.83 

0.91 cfs 

0.18 cfs 
3.92 ft 

0.19 ft 

0.2 ft2 

1.3 in 

3.3 in 

Total Interception Length 

4.41 ft/s 

0. 143601 ft/ft 

0.63 

9.49 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02123105 09:43:10 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 
Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Mannings Coefficient 
Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 
Spread 

Depth 
Flow Area 

Gutter Depression 
Total Depression 
Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 13 
Curb Inlet On Grade 

Efficiency 

0.66 cfs 

0.034300 ft/ft 
1.67 ft 

0.083330 ft/ft 
0.020800 tuft 

0.015 
6.00 ft 
2.0 in 

2.00 ft 

0.97 

0.64 cfs 
0.02 cfs 
2.79 ft 
0.16 ft 
0.2 ft' 
1.3 in 

3.3 in 
3.92 tus 

0.153307 tuft 

0.86 

Total Interception Length 7.01 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/23/05 09:43:44 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 
Local Depression Widtt 

Results 

Worksheet 
Worksheet for Curb Inlet In Sag 

Curb lnlet-13·C·1 

Curb Inlet In Sag 

Spread 

0.32 cfs 

1.67 fl 
0.083330 Mt 
0.020800 fVft 

2.50 fl 

0.39 fl 
Horizontal 

2.0 in 

2.00 fl 

Spread 3.87 fl 
Throat Incline Angle 90.00 degrees 
Depth 0.35 ft 

Gutter Depression 

Total Depression 

Title: STONEHOUSE GLEN 

1.3 in 
3.3 in 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02123/05 09:44:08 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 
Road Cross Slope 
Mannings Coefficient 
Curb Opening Length 

Local Depression 
Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 
Bypass Flow 

Spread 
Depth 

Flow Area 

Gutter Depression 
Total Depression 
Velocity 

Equivalent Cross Slope 
Length Factor 

Curb Inlet - 13 - 8 - 1 
Curb Inlet On Grade 

Efficiency 

0.79 cfs 

0.015000 fVft 

1.67 ft 

0.083330 fVft 

0.020800 fVft 

0.015 
6.00 ft 

2.0 in 

2.00 ft 

1.00 
0.79 cfs 

2.98e-3 cfs 
4.42 ft 

0.20 ft 

0.3 ft2 

1.3 in 

3.3 in 

2.72 fVs 
0.138125 tuft 

0.95 
Total Interception Length 6.28 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/23/05 09:44:27 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet- 12 - B 

Curb Inlet In Sag 

Spread 

0.90 cfs 

1.67 ft 
0.083333 ft/ft 
0.020800 ft/ft 

6.00 ft 

Local Depression Widtt 

0.39 ft 
Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

5.69 ft 
90.00 degrees 

0.39 ft 
1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02123/05 09:33:00 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 12 - A 

Curb Inlet In Sag 

Spread 

0.25 cfs 

1.67 ft 

0.083333 tuft 
0.020800 tuft 

2.50 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

3.28 ft 

90.00 degrees 

0.34 ft 

1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02/23/05 09:32:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 11 

Curb Inlet On Grade 

Efficiency 

0.29 cfs 

0.014600 ft/ft 

1.67 ft 

0.083330 ft/ft 

0.020800 ft/ft 

0.015 

2.50 ft 

2.0 in 

2.00 ft 

0.86 

0.25 cfs 

0.04 cfs 

1.76 ft 

0.14 ft 

0.1 ft2 

1.3 in 

3.3 in 

2.43 ft/s 

0. 156340 ft/ft 

0.66 

Total Interception Length 3.80 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 (614e) 

02123/05 09:30:28 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 10 

Curb Inlet In Sag 

Spread 

0.54 cfs 

2.00 ft 

0.083330 ft/ft 

0.020800 ft/ft 

6.00 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

4.05 ft 

90.00 degrees 

0.38 ft 

1.5 in 

3.5 in 

Worksheet 
Worksheet for Curb Inlet In Sag 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 
Bypass Flow 

Spread 

Depth 
Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet- 10 -A - 1 

Curb Inlet On Grade 

Efficiency 

0.65 cfs 

0. 01 0000 ft/ft 
1.67 ft 

0.083333 ft/ft 
0.020800 tuft 

0.015 

4.00 ft 
2.0 in 

2.00 ft 

0.93 
0.61 cfs 

0.04 cfs 
4.44 ft 

0.20 ft 

0.3 ft2 

1.3 in 

3.3 in 

2.22 ftls 

0.137882 ft/ft 

0.78 
Total Interception Length 5.13 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/23/05 09:24:57 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Worksheet 
Worksheet for Curb Inlet In Sag 

Curb Inlet - 10 - A - 2 

Curb Inlet In Sag 

Spread 

1.20 cfs 

1.67 ft 

0.083330 Mt 
0.020800 tuft 

6.00 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

6.90 ft 

90.00 degrees 

0.41 ft 

1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 (614e] 

02123/05 09:25:20 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 
Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 
Local Depression Widtt 

Results 

Efficiency 
Intercepted Flow 

Bypass Flow 

Spread 
Depth 

Flow Area 

Gutter Depression 

Total Depression 
Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet- 10 - B 

Curb Inlet On Grade 

Efficiency 

0.36 cfs 
0.010000 tuft 

1.67 ft 

0.083330 tuft 

0.020800 tuft 

0.015 

2.50 ft 

2.0 in 
2.00 ft 

0.86 
0.31 cfs 
0.05 cfs 

2.82 ft 

0.16 ft 

0.2 ft2 

1.3 in 

3.3 in 

2.12 ft/s 
0.153141 tuft 

0.67 
Total Interception Length 3.76 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 
Gutter Cross Slope 

Road Cross Slope 
Curb Opening Length 

Opening Height 
Curb Throat Type 

Local Depressior:i 

Curb Inlet- 10- C 
Curb Inlet In Sag 

Spread 

1.28 cfs 

1.67 ft 

0.083330 ft/ft 

0.020800 ft/ft 

8.00 ft 

0.39 ft 

Horizontal 

2.0 in 

Local Depression Widtt 2.00 ft 

Results 

Spread 
Throat Incline Angle 

Depth 

Gutter Depression 
Total Depression 

6.35 ft 

90.00 degrees 

0.40 ft 

1.3 in 

3.3 in 

Worksheet 
Worksheet for Curb Inlet In Sag 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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------------------Hydraflow Plan View 

Project file: Stonehouse Glen System 3.stm IDF file: Norfolk.IDF No. Lines: 17 10-19-2004 



Hydraflow Storm Sewer Inventory Report Page 1 

Line Alignment Flow Data Physical Data Line ID 
No. 

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

1 End 24.0 0.0 MH 11.41 0.00 0.00 0.0 61.00 2.42 61.58 18 Cir 0.013 0.15 71.00 15 to 16 

2 1 30.0 0.0 MH 11.41 0.00 0.00 0.0 65.78 2.40 66.50 18 Cir 0.013 0.75 78.00 14 to 15 

3 2 199.0 -53.0 Curb 11.41 0.00 0.00 0.0 70.00 5.53 81.00 18 Cir 0.013 1.50 91.43 13 to 14 

4 3 87.0 -82.0 Curb 2.53 0.00 0.00 0.0 82.72 0.36 83.03 15 Cir 0.013 1.50 88.84 13to13B 

5 4 32.0 90.0 Curb 1.15 0.00 0.00 0.0 84.59 1.00 84.91 15 Cir 0.013 1.00 88.83 13 B to 13 8 1 

6 4 51.0 -30.0 Curb 1.08 0.00 0.00 0.0 83.13 0.35 83.31 15 Cir 0.013 1.50 87.94 13Bto13C 

7 6 74.0 100.0 Curb 0.46 0.00 0.00 0.0 83.41 0.80 84.00 15 Cir 0.013 1.00 87.96 13Cto13C1 

8 3 244.0 84.0 MH 8.34 0.00 0.00 0.0 82.72 0.98 85.10 18 Cir 0.013 1.00 98.78 12to13 

9 8 30.0 90.0 Curb 3.08 0.00 0.00 0.0 91.90 3.97 93.09 15 Cir 0.013 1.50 98.39 12 to 12 A 

10 9 32.0 -90.0 Curb 1.27 0.00 0.00 0.0 94.09 1.00 94.41 15 Cir 0.013 1.00 98.33 12 A to 12 B 

11 9 75.0 0.0 Curb 1.49 0.00 0.00 0.0 94.47 2.71 96.50 15 Cir 0.013 1.00 100.42 12 C to 12 A 

12 8 173.0 -6.0 Curb 5.55 0.00 0.00 0.0 85.35 0.76 86.66 15 Cir 0.013 0.50 97.78 12 to 11 

13 12 189.0 -6.0 Curb 5.27 0.00 0.00 0.0 86.76 0.72 88.12 15 Cir 0.013 1.50 95.46 10to 11 

14 13 32.0 -90.0 Curb 1.65 0.00 0.00 0.0 91.22 1.00 91.54 15 Cir 0.013 1.00 95.46 10A2to10 

15 13 66.0 0.0 Curb 2.97 0.00 0.00 0.0 88.22 0.36 88.46 15 Cir 0.013 0.50 96.00 10A1to10 

16 15 180.0 -5.0 Curb 2.21 0.00 0.00 0.0 88.56 0.36 89.21 15 Cir 0.013 0.50 91.72 10 B to 10 A 1 

17 16 296.0 -5.0 Curb 1.76 0.00 0.00 0.0 89.31 0.36 90.38 15 Cir 0.013 1.00 94.30 10C10 B 

Project File: Stonehouse Glen System 3.stm 1-D-F File: Norfolk.IDF Total number of lines: 17 Date: 10-19-2004 

- - - - - - - - - - - - - - - - - - -
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Hydraflow Summary Report 
Line Line ID Flow Line Line Invert Invert Line HGL 
No. rate size length ELDn EL Up slope down 

(cfs) (in) (ft) (ft) (ft) (%) (ft) 

1 15to16 11.41 18 c 24.0 61.00 61.58 2.417 62.20 

2 14 to 15 11.41 18 c 30.0 65.78 66.50 2.400 66.72* 

3 13 to 14 11.41 18 c 199.0 70.00 81.00 5.528 70.73 

4 13 to 13 B 2.53 15 c 87.0 82.72 83.03 0.356 83.47 

5 13 B to 13 B 1 1.15 15 c 32.0 84.59 84.91 1.000 84.96 

6 13 B to 13 C 1.08 15 c 51.0 83.13 83.31 0.353 84.03 

7 13Cto13 C 1 0.46 15 c 74.0 83.41 84.00 0.797 84.09 

8 12 to 13 8.34 18 c 244.0 82.72 85.10 0.975 83.75 

9 12to12A 3.08 15 c 30.0 91.90 93.09 3.967 92.33 

10 12 A to 12 8 1.27 15 c 32.0 94.09 94.41 1.000 94.47 

11 12 C to 12 A 1.49 15 c 75.0 94.47 96.50 2.707 94.80 

12 12 to 11 5.55 15 c 173.0 85.35 86.66 0.757 86.76* . 
13 10 to 11 5.27 15 c 189.0 86.76 88.12 0.720 88.20 

14 10A2to10 1.65 15 c 32.0 91.22 91.54 1.000 91.66 

15 10A1to10 2.97 15 c 66.0 88.22 88.46 0.364 89.78* 

16 10 B to 10 A 1 2.21 15 c 180.0 88.56 89.21 0.361 89.96 

17 10 c 10 8 1.76 15 c 296.0 89.31 90.38 0.361 90.20 

Project File: Stonehouse Glen Syst m ~1-D-F File: Norfolk.IDF Total No. Lines: 17 

NOTES: c =circular; e =elliptical; b =box; Return period= 10 Yrs.; * Indicates surcharge condition. 

Page 1 

HGL Minor Dns 
up loss line 
(ft) (ft) No. 

62.87 0.12 End 

68.09* 0.49 1 

82.29 1.16 2 

83.77 0.26 3 

85.34 0.15 4 

84.04 0.05 4 

84.27 0.09 6 

86.20 0.56 3 

93.79 0.44 8 

94.86 0.16 9 

96.99 0.17 9 

88.04* 0.16 8 

89.34 0.44 12 

92.05 0.19 13 

89.92* 0.05 13 

90.16 0.04 15 

90.93 0.18 16 

Run Date: 10-19-2004 



Hydraflow Storm Sewer Tabulation Page 1 

Station Len Drng Area Rn off Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGLElev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To Iner Total Iner Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (o/o) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 24.0 0.00 0.00 0.00 0.00 0.00 0.0 7.7 0.0 11.41 16.32 7.29 18 2.42 61.58 61.00 62.87 62.20 71.00 0.00 15 to 16 

2 1 30.0 0.00 0.00 0.00 0.00 0.00 0.0 7.5 0.0 11.41 16.27 8.13 18 2.40 66.50 65.78 68.09 66.72 78.00 71.00 14 to 15 

3 2 199.0 0.00 0.00 0.00 0.00 0.00 0.0 6.4 0.0 11.41 24.69 10.15 18 5.53 81.00 70.00 82.29 70.73 91.43 78.00 13 to 14 

4 3 87.0 0.00 0.00 0.00 0.00 0.00 0.0 0.7 0.0 2.53 3.85 3.32 15 0.36 83.03 82.72 83.77 83.47 88.84 91.43 13 to 13 B 

5 4 32.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.15 6.46 3.44 15 1.00 84.91 84.59 85.34 84.96 88.83 88.84 13Bto13 B 

6 4 51.0 0.00 0.00 0.00 0.00 0.00 0.0 0.4 0.0 1.08 3.84 1.29 15 0.35 83.31 83.13 84.04 84.03 87.94 88.84 13Bto13 C 

7 6 74.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.46 5.77 1.51 15 0.80 84.00 83.41 84.27 84.09 87.96 87.94 13Cto13C 

8 3 244.0 0.00 0.00 0.00 0.00 0.00 0.0 5.0 0.0 8.34 10.37 6.23 18 0.98 85.10 82.72 86.20 83.75 98.78 91.43 12 to 13 

9 8 30.0 0.00 0.00 0.00 0.00 0.00 0.0 0.4 0.0 3.08 12.86 6.32 15 3.97 93.09 91.90 93.79 92.33 98.39 98.78 12to12A 

10 9 32.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.27 6.46 3.58 15 1.00 94.41 94.09 94.86 94.47 98.33 98.39 12Ato12B 

11 9 75.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.49 10.62 4.58 15 2.71 96.50 94.47 96.99 94.80 100.42 98.39 12Cto12A 

12 8 173.0 0.00 0.00 0.00 0.00 0.00 0.0 4.1 0.0 5.55 5.62 4.52 15 0.76 86.66 85.35 88.04 86.76 97.78 98.78 12 to 11 

13 12 189.0 0.00 0.00 0.00 0.00 0.00 0.0 3.0 0.0 5.27 5.48 4.31 15 0.72 88.12 86.76 89.34 88.20 95.46 97.78 10 to 11 

14 13 32.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.65 6.46 3.85 15 1.00 91.54 91.22 92.05 91.66 95.46 95.46 10A2to 10 

15 13 66.0 0.00 0.00 0.00 0.00 0.00 0.0 2.6 0.0 2.97 3.89 2.42 15 0.36 88.46 88.22 89.92 89.78 96.00 95.46 10 A 1 to 10 

16 15 180.0 0.00 0.00 0.00 0.00 0.00 0.0 1.6 0.0 2.21 3.88 2.00 15 0.36 89.21 88.56 90.16 89.96 91.72 96.00 10 B to 10 A 

17 16 296.0 0.00 0.00 0..00 0.00 0.00 0.0 0.0 0.0 1.76 3.88 2.65 15 0.36 90.38 89.31 90.93 90.20 94.30 91.72 10C10 B 

Project File: Stonehouse Glen System 3.stm 1-0-F File: Norfolk.IDF Total number of lines: 17 Run Date: 10-19-2004 

NOTES: Intensity= 128.59 /(Tc+ 17.70) A 0.89; Return period= 10 Yrs.; Initial tailwater elevation= 62.20 (ft) 

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



-------------------Hydraflow Inlet Report Page 1 

Line Line ID A Inlet I c Q= Q Q Q June Curb Inlet Grate Inlet Gutter Flow Byp 

No time CIA carry capt byp type line 
Ht L area L w So w Sw Sx depth spread No 

(ac) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (in) (ft) (sqft) (ft) (ft) (ft/ft) (ft) (ft/ft) (ft/ft) (ft) (ft) 

1 15 to 16 0.00 0.0 0.00 0.00 11.41* 36.85 0.00 48.26 MH 0.0 0.00 0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 Offsite 

2 14 to 15 0.00 0.0 0.00 0.00 11.41* 25.44 0.00 36.85 MH 0.0 0.00 0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 1 

3 13 to 14 0.00 0.0 0.00 0.00 11.41* 8.34 3.19 16.56 Curb 4.0 6.00 0.00 0.00 0.00 0.034 1.67 0.083 0.020 0.45 17.24 2 

4 13 to 13 B 0.00 0.0 0.00 0.00 2.53* 0.00 0.97 1.56 Curb 4.0 4.00 0.00 0.00 0.00 0.015 1.67 0.083 0.020 0.28 8.74 2 

5 13 B to 13 B 1 0.00 0.0 0.00 0.00 1.15* 0.00 0.90 0.25 Curb 4.0 6.00 0.00 0.00 0.00 0.015 1.67 0.083 0.020 0.23 6.24 2 

6 13 B to 13 C 0.00 0.0 0.00 0.00 1.08* 0.00 1.08 0.00 Curb 4.0 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.33 11.05 2 

7 13Cto13 C 1 0.00 0.0 0.00 0.00 0.46* 0.00 0.46 0.00 Curb 4.0 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.18 3.94 2 

8 12 to 13 0.00 0.0 0.00 0.00 8.34* 0.00 0.00 8.34 MH 0.0 0.00 0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 3 

9 12 to 12 A 0.00 o.o 0.00 0.00 3.08* 0.00 3.08 0.00 Curb 4.0 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.66 27.65 2 

10 12Ato12 B 0.00 0.0 0.00 0.00 1.27* 0.00 1.27 0.00 Curb 4.0 6.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.20 4.85 2 

11 12Cto12 A 0.00 0.0 0.00 0.00 1.49* 0.00 0.87 0.62 Curb 4.0 6.00 0.00 0.00 0.00 0.040 1.67 0.083 0.020 0.21 5.24 2 

12 12 to 11 0.00 0.0 0.00 0.00 5.55* 0.00 0.93 4.62 Curb 4.0 2.50 0.00 0.00 0.00 0.014 1.67 0.083 0.020 0.36 12.74 2 

13 10to11 0.00 0.0 0.00 0.00 5.27* 0.00 5.27 0.00 Curb 4.0 6.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.41 15.10 2 

14 10A2to10 0.00 0.0 0.00 0.00 1.65* 0.00 1.65 0.00 Curb 4.0 6.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.24 6.79 2 

15 10 A 1 to 10 0.00 0.0 0.00 0.00 2.97* 0.00 1.14 1.83 Curb 4.0 4.00 0.00 0.00 0.00 0.010 1.67 0.083 0.020 0.31 10.24 2 

16 10 B to 10 A 1 0.00 0.0 0.00 0.00 2.21* 0.00 2.21 0.00 Curb 4.0 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.41 15.25 2 

17 10C10 B 0.00 o.o 0.00 0.00 1.76* 0.00 1.76 0.00 Curb 4.0 6.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.25 7.32 2 

Project File: Stonehouse Glen System 3.stm 1-D-F File: Norfolk.IDF Total number of lines: 17 Run Date: 10-19-2004 

NOTES: Inlet N-Values = O.D16; Design depth for grate(s) = 0.3 (ft); Intensity= 128.59 /(Inlet time+ 17.70) "0.89; Return period= 10 Yrs. ; *Indicates Known Q added 



Hydraflow Hydraulic Grade Line Computations Page 1 

Line Size Q Downstream Len Upstream Check· JL Minor 
coeff loss 

Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 
elev elev head elev elev elev head elev Sf loss 

(in) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) 

1 18 11.41 61.00 62.20 1.20 1.52 7.53 0.88 63.08 1.236 24.0 61.58 62.87 1.29** 1.62 7.04 0.77 63.64 1.090 1.163 N/A 0.15 0.12 

2 18 11.41 65.78 66.72 0.94* 1.16 9.81 1.50 68.21 2.305 30.0 66.50 68.09 1.50 1.77 6.46 0.65 68.74 1.181 1.743 0.523 0.75 0.49 

3 18 11.41 70.00 70.73 0.73* 0.86 13.26 2.74 73.47 5.073 199 81.00 82.29 1.29** 1.62 7.04 0.77 83.06 1.090 3.082 N/A 1.50 1.16 

4 15 2.53 82.72 83.47 0.75* 0.77 3.28 0.17 83.64 0.338 87.0 83.03 83.77 0.74 0.75 3.37 0.18 83.94 0.360 0.349 0.304 1.50 0.26 

5 15 1.15 84.59 84.96 0.37* 0.30 3.79 0.22 85.18 0.874 32.0 84.91 85.34 0.43** 0.37 3.08 0.15 85.49 0.493 0.684 N/A 1.00 0.15 

6 15 1.08 83.13 84.03 0.90 0.95 1.14 0.02 84.05 0.037 51.0 83.31 84.04 0.73 0.75 1.44 0.03 84.08 0.066 0.052 0.026 1.50 0.05 

7 15 0.46 83.41 84.09 0.68 0.68 0.67 0.01 84.10 0.015 74.0 84.00 84.27 0.27** 0.20 2.34 0.09 84.36 0.475 0.245 N/A 1.00 0.09 

8 18 8.34 82.72 83.75 1.03* 1.29 6.46 0.65 84.40 0.953 244 85.10 86.20 1.10** 1.39 5.99 0.56 86.76 0.796 0.874 N/A 1.00 0.56 

9 15 3.08 91.90 92.33 0.43* 0.37 8.29 1.07 93.40 3.578 30.0 93.09 93.79 0.70** 0.71 4.34 0.29 94.08 0.619 2.099 N/A 1.50 0.44 

10 15 1.27 94.09 94.47 0.38* 0.32 3.97 0.24 94.72 0.920 32.0 94.41 94.86 0.45** 0.40 3.18 0.16 95.02 0.499 0.710 N/A 1.00 0.16 

11 15 1.49 94.47 94.80 0.33* 0.26 5.81 0.52. 95.32 2.353 75.0 96.50 96.99 0.49** 0.44 3.35 0.17 97.16 0.511 1.432 N/A 1.00 0.17 

12 15 5.55 85.35 86.76 1.25 1.23 4.52 0.32 87.08 0.739 173 86.66 88.04 1.25 1.23 4.52 0.32 88.36 0.739 0.739 1.278 0.50 0.16 

13 15 5.27 86.76 88.20 1.25 1.23 4.30 0.29 88.48 0.666 189 88.12 89.34 1.22 1.22 4.32 0.29 89.63 0.593 0.629 1.190 1.50 0.44 

14 15 1.65 91.22 91.66 0.44* 0.39 4.24 0.28 91.94 0.903 32.0 91.54 92.05 0.51** 0.48 3.47 0.19 92.24 0.520 0.711 N/A 1.00 0.19 

15 15 2.97 88.22 89.78 1.25 1.23 2.42 0.09 89.87 0.212 66.0 88.46 89.92 1.25 1.23 2.42 0.09 90.01 0.212 0.212 0.140 0.50 0.05 

16 15 2.21 88.56 89.96 1.25 1.23 1.80 0.05 90.01 0.117 180 89.21 90.16 0.95 1.00 2.20 0.08 90.24 0.136 0.126 0.228 0.50 0.04 

17 15 1.76 89.31 90.20 0.89 0.94 1.88 0.06 90.26 0.101 296 90.38 90.93 0.55 0.52 3.41 0.18 . 91.11 0.475 0.288 0.852 1.00 0.18 

Project File: Stonehouse Glen System 3.stm 11-D-F File: Norfolk.IDF I Total number of lines: 17 I Run Date: 10-19-2004 

NOTES: Initial tailwater elevation = 62.2 (ft) , • Normal depth assumed., ** Critical depth assumed. 

-------------------
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Appendix 98-2 LD-229 Storm Drain Design Computations 

9tJ---;e:- ) 4--_ I ROUTE:"' s§O I ioo PROJ: ~?'°0..V6.Nol¥&~ &;1...bA/ 1;.ec, I 
STORM SEWER DESIGN COUNTY: DISTRICT: C:::tJR6 <l 6u7"re-<. 

COMPUTATIONS DESCRIPTION: 

~~~~~~~~~~~~~~~~~~~~-SHEET OF~~-
AREA RUN - INLET RAIN RUN- INVERT CAP A- FLOW 
DRAIN OFF CA TIME FALL OFF ELEVATIONS LENGTH SL DP E DIA. CITY VE L. TIME .... ,., n "~ n U IN llT" <: REMARKS 

INC RE- ACCUM· MIN- IN./HR. C.F.S. UPPER LOWER FT. FT./ FT. IN. C.F.S. F. P. S. ~ ACRES c MENT ULATED UTES END END ... 
(3) (~) (51 161 171 I 81 I 91 I 101 1111 I 121 (13) ( 14) (1°5) (16) ( 1 7) (18) 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

17 - G to 17- F 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.006000 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 
Top Width 

Critical Depth 
Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 
Froude Number 

Maximum Dischar{ 

Discharge Full 

Slope Full 

Flow Type 

15 in 

1.21 cfs 

0.42 ft 

0.4 ft2 

1.54 ft 

1.18 ft 

0.43 ft 

33.5 % 

0.005240 ft/ft 

3.36 ft/s 

0.18 ft 

0.59 ft 

1.07 
5.38 cfs 

5.00 cfs 

0.000351 ft/ft 

Supercritical 

TiUe: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:13:04 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 
Flow Element 

Method 
Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

17-Fto17-E 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.004800 fUft 

Diameter 
Discharge 

Results 

Depth 
Flow Area 

Wetted Perimeter 

Top Width 
Critical Depth 
Percent Full 

Critical Slope 

Velocity 

Velocity Head 
Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 
Slope Full 
Flow Type 

15 in 
2.53 cfs 

0.67 ft 

0.7 ft2 

2.06 ft 

1.25 ft 

0.64 ft 

53.8 % 
0.005749 tuft 

3.76 tus 

0.22 ft 

0.89 ft 

0.90 
4.81 cfs 
4.48 cfs 

0.001534 tuft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 , Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:14:36 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

17 - E to 17 - D 
Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.005200 tuft 

Diameter 
Discharge 

Results 

Depth 
Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 
Percent Full 

Critical Slope 

Velocity 

Velocity Head 
Specific Energy 

Froude Number 
Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

3.19 cfs 

0.76 ft 

0.8 ft2 

2.23 ft 

1.22 ft 

0.72 ft 

60.8 % 

0.006156 tuft 
4.09 tus 
0.26 ft 

1.02 ft 

0.90 
5.01 cfs 

4.66 cfs 
0.002439 fUft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:15:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

17 - D to 17 - C 
Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.005200 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

3.16 cfs 

0.75 ft 

0.8 ft• 

2.22 ft 

1.22 ft 

0.72 ft 

60.4 o/o 
0.006126 tuft 

4.08 tus 

0.26 ft 

1.01 ft 

0.90 
5.01 cfs 

4.66 cfs 

0.002393 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:16:04PM <Cl Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

17-Cto17-B 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.004800 ft/fl 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 
Top Width 

Critical Depth 
Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 

Flow Type 

15 in 

3.47 cfs 

0.83 fl 

0.9 fl2 

2.37 fl 
1.18 fl 
0.75 fl 

66.1 % 

0.006350 ft/fl 

4.03 ft/s 

0.25 fl 

1.08 fl 

0.83 
4.81 cfs 

4.48 cfs 

0.002886 ft/fl 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:16:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 
Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

17 - B to 17 - A 
Circular Channel 
Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.018800 Mt 
Diameter 

Discharge 

Results 

Depth 
Flow Area 
Wetted Perimeter 

Top Width 
Critical Depth 

Percent Full 
Critical Slope 

Velocity 

Velocity Head 

Specific Energy 
Froude Number 

Maximum Dischar! 
Discharge Full 

Slope Full 
Flow Type 

15 in 

4.28 cfs 

0.61 ft 
0.6 ft2 

1.94 ft 
1.25 ft 

0.84 ft 
49.0 % 

0.007032 ft/ft 
7.16 ft/s 

0.80 ft 

1.41 ft 

1.82 

9.53 cfs 
8.86 cfs 

0.004390 Mt 
Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/15105 03:17:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

17-Ato17 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.055800 tuft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 
Wetted Perimeter 

Top Width 

Critical Depth 
Percent Full 

Critical Slope 

Velocity 

Velocity Head 
Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 
Flow Type 

15 in 

4.28 cfs 

0.45 ft 

0.4 ft2 

1.61 ft 

1.20 ft 

0.84 ft 

36.2 % 
0.007032 tuft 

10.67 ft/s 
1.77 ft 

2.22 ft 

3.26 
16.41 cfs 

15.26 cfs 
0.004390 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley.& McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:19:38 PM <!:> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

16 to 17 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.004800 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

1.87 cfs 

0.56 ft 

0.5 ft2 

1.84 ft 

1.24 ft 

0.54 ft 

45.1 % 
0.005448 tuft 

3.48 fUs 

0.19 ft 

0.75 ft 

0.93 

4.81 cfs 

4.48 cfs 

0.000838 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:20:56 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

17 to 18 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 
Channel Depth 

Mannings Coefficient 0.013 
Slope 0.034500 ft/ft 

Diameter 
Discharge 

Results 

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

. Specific Energy 
Froude Number 
Maximum Dischar1 
Discharge Full 
Slope Full 
Flow Type 

15 in 
5.99 cfs 

0.62 ft 

0.6 ft2 

1.96 ft 
1.25 ft 

0.99 ft 

50.0 % 

0.009187 ft/ft 
9.77 tus 

1.48 ft 
·2.11 ft 

2.46 
12.91 cfs 
12.00 cfs 

0.008599 tuft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:21:41 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

18 to 19 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.006200 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

18 in 

7.21 cfs 

1.08 ft 

1.4 ft2 

3.05 ft 

1.34 ft 

1.04 ft 

72.3 % 
0.006896 ft/ft 

5.27 ft/s 

0.43 ft 

1.52 ft 

0.92 

8.90 cfs 

8.27 cfs 

0.004712 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 03:22:27 PM ~ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

19 to 20 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul~ 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.005900 Mt 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

18 in 

7.72 cfs 

1.18 ft 

1.5 ft' 
3.26 ft 

1.24 ft 

1.08 ft 

78.3 % 
0.007229 Mt 

5.20 ft/s 

0.42 ft 

1.59 ft 

0.84 
8.68 cfs 

8.07 cfs 

0.005402 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMasterv6.0 [614e] 

02/15/05 03:24:48 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

20 to 21 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul~ 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.005200 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

24 in 

11.99 cfs 

1.27 ft 

2.1 ft2 

3.70 ft 

1.92 ft 

1.24 ft 

63.7 % 

0.005583 ft/ft 

5.68 ft/s 

0.50 ft 

1.77 ft 

0.95 
17.55 cfs 

16.31 cfs 

0.002809 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/15/05 03:25:30 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

21 to 22 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formuli 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.007800 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 
Wetted Perimeter 

Top Width 

Critical Depth 
Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 

Flow Type 

24 in 

19.40 cfs 

1.59 ft 

2.7 ft2 
4.40 ft 

1.62 ft 

1.58 ft 

79.5 % 

0.007856 ft/ft 

7.25 ft/s 

0.82 ft 

2.41 ft 

0.99 

21.49 cfs 
19.98 cfs 

0.007355 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/15/05 03:26:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

22 to 23 

Worksheet 
Worksheet for Circular Channel 

Worksheet 

Flow Element 

Method 

Solve For 

Circular Channel 

Manning's Formul< 

Channel Depth 

Input Data 

Mannings Coefficient 0.013 

Slope 0.008200 ft/ft 

Diameter 24 in 

Discharge 20.17 cfs 

Results 

Depth 1.61 ft 

Flow Area 2.7 ft• 

Wetted Perimeter 4.46 ft 

Top Width 1.58 ft 

Critical Depth 1.61 ft 

Percent Full 80.6 % 

Critical Slope 0.008197 ft/ft 

Velocity 7.43 ft/s 

Velocity Head 0.86 ft 

Specific Energy 2.47 ft 

Froude Number 1.00 

Maximum Dischar1 22.04 cfs 

Discharge Full 20.48 cfs 

Slope Full 0.007950 ft/ft 

Flow Type Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/15/05 03:26:47 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 
Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 
Opening Height 

Curb Throat Type 
Local Depression 

Local Depression Widtt 

Results 

Spread 

Curb Inlet - 17G 
Curb Inlet In Sag 

Spread 

0.83 cfs 

1.67 ft 

0.083333 ft/ft 
0.020800 ft/ft 

2.50 ft 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

7.30 ft 

Throat Incline Angle 
Depth 

90.00 degrees 

0.42 ft 

Gutter Depression 

Total Depression 

TiUe: STONEHOUSE GLEN 

1.3 in 

3.3 in 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02123/05 04:32:18 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

.Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 17F 

Curb Inlet In Sag 

Spread 

0.95 cfs 

1.67 ft 

0.083333 ft/ft 

0.020800 ft/ft 

2.50 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

7.99 ft 

90.00 degrees 

0.44 ft 
1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02123/05 04:32:38 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 17E 

Curb Inlet In Sag 

Spread 

0.47 cfs 

1.67 ft 
0.083333 tuft 

0.020800 fVft 

2.50 ft 

0.39 ft 
Horizontal 

2.0 in 

Local Depression Widtt 2.00 ft 

Results 

Spread 
Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

5.00 ft 

90.00 degrees 

0.38 ft 

1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02123/05 04:32:59 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 
Gutter Width 

Gutter Cross Slope 
Road Cross Slope 

Mannings Coefficient 
Curb Opening Length 

Local Depression 
Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 
Bypass Flow 

Spread 

Depth 
Flow Area 

Gutter Depression 

Total Depression 
Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 17C 

Curb Inlet On Grade 

Efficiency 

0.25 cfs 

0. 048000 ft/ft 

1.67 ft 
0.083333 ft/ft 

0.020800 ft/ft 

0.015 

4.00 ft 
2.0 in 

2.00 ft 

0.94 

0.23 cfs 
0.02 cfs 
1.28 ft 

0.11 ft 

0.1 ft2 

1.3 in 

3.3 in 

Total Interception Length 

3.65 ft/s 

0.156349 tuft 
0.78 
5.10 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMasterv6.0 [614e] 

02123/05 04:33:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 
Bypass Flow 

Spread 

Depth 
Flow Area 

Gutter Depression 

Total Depression 

Velocity 
Equivalent Cross Slope 

Length Factor 

Curb Inlet - 178 
Curb Inlet On Grade 

Efficiency 

0.21 cfs 

0.048000 ft/ft 

1.67 ft 

0.083333 tuft 

0.020800 ft/ft 
0.015 

6.00 ft 

2.0 in 

2.00 ft 

1.00 

0.21 cfs 

0.00 cfs 
1.20 ft 

0.10 ft 

0.1 ft2 

1.3 in 

3.3 in 

3.50 fVs 

0.156349 tuft 
1.27 

Total Interception Length 4.74 ft 

TiUe: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMasterv6.0 [614e] 

02123105 04:34:04 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 
Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 
Curb Opening Length 

Local Depression 
Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 
Spread 

Depth 
Flow Area 

Gutter Depression 
Total Depression 
Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 18 

Curb Inlet On Grade 
Efficiency 

1.37 cfs 
0.022500 ft/ft 

1.67 ft 

0.083330 ft/ft 

0.020800 ft/ft 
0.015 

8.00 ft 
2.0 in 

2.00 ft 

0.97 
1.32 cfs 

0.05 cfs 
5.44 ft 

0.22 ft 

0.4 ft2 

1.3 in 

3.3 in 
3.47 ft/s 

0.126510 ft/ft 

0.85 
Total Interception Length 9.43 ft" 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMasterv6.0 [614e] 

02123/05 04:43:39 PM IC> Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 19 

Curb Inlet On Grade 

Efficiency 

0.39 cfs 

0.022500 ft/ft 

1.67 ft 

0.083333 ft/ft 

0.020800 ft/ft 
0.015 

4.00 ft 

2.0 in 

2.00 ft 

0.95 

0.37 cfs 

0.02 cfs 

1.97 ft 

0.15 ft 

0.1 ft2 

1.3 in 

3.3 in 

Total Interception Length 

3.06 ft/s 

0.156230 ft/ft 

.0.82 

4.90 ft 

TiUe: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/23/05 04:44:06 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depressic;m Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 20 

Curb Inlet On Grade 

Efficiency 

0.14 cfs 

0.024000 Wft 

1.67 ft 

0.083333 Wft 

0.020800 Wft 

0.015 

2.50 ft 

2.0 in 

2.00 ft 

0.93 

0.13 cfs 

0.01 cfs 

1.17 ft 

0.10 ft 

0.1 ft2 

1.3 in 

3.3 in 

Total Interception Length 

2.44 Ws 

0.156348 Wft 

0.77 

3.25 ft 

TiUe: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMasterv6.0 [614e] 

02123/05 04:44:32 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet - 22 

Curb Inlet In Sag 

Spread 

0.65 cfs 

1.67 ft 

0.083330 Mt 
0.020800 Mt 

6.00 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 

2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

4.58 ft 

90.00 degrees 

0.37 ft 

1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02/23/05 04:45:11 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 
Worksheet for Circular Channel 

Worksheet 

Flow Element 

Method 

Solve For 

21 - G to 21 - F 

Circular Channel 

Manning's Formul< 

Channel Depth 

Input Data 

Mannings Coefficient 0.013 
Slope 0.006000 ft/ft 

Diameter 15 in 

Discharge 1.69 cfs 

Results 

Depth 0.50 ft 

Flow Area 0.5 ft2 

Wetted Perimeter 1.71 ft 

Top Width 1.23 ft 

Critical Depth 0.52 ft 

Percent Full 40.1 % 

Critical Slope 0.005374 ft/ft 

Velocity 3.68 tus 
Velocity Head 0.21 ft 

Specific Energy 0.71 ft 

Froude Number 1.06 

Maximum Dischar1 5.38 cfs 

Discharge Full 5.00 cfs 

Slope Full 0. 000685 ft/ft 

Flow Type Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02115/05 02:50:51 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

21 - F to 21 - E 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.060700 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar! 

Discharge Full 

Slope Full 

Flow Type 

15 in 

2.67 cfs 

0.35 ft 

0.3 ft• 

1.39 ft 

1.12 ft 

0.66 ft 

27.7 % 

0.005825 ft/ft 

9.63 ftls 

1.44 ft 

1. 79 ft 

3.41 

17.12 cfs 

15.91 cfs 

0.001709 ft/ft 

Supercritical 

TiUe: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

21 - E to 21 - D 
Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.065700 Mt 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

2.67 cfs 

0.34 ft 
0.3 ft• 

1.37 ft 

1.11 ft 
0.66 ft 

27.2 % 

0.005825 tuft 

9.91 tus 
1.53 ft 
1.86 ft 

3.55 
17.81 cfs 

16.56 cfs 

0.001709 tuft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/15/05 02:52:06 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

21 - D to 21 - C 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.020300 fl/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

4.34 cfs 

0.60 ft 

0.6 ft2 

1.92 ft 

1.25 ft 
0.84 ft 

48.3 % 

0.007090 fl/ft 

7.39 fl/s 

0.85 ft 

1.45 ft 

1.90 

9.90 cfs 

9.20 cfs 

0.004514 fl/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMasterv6.0 [614e] 

02115/05 02:54:08 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

21·Cto21 • B 
Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.008800 ft/ft 

Diameter 
Discharge 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 

Critical Depth 

Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar! 

Discharge Full 

Slope Full 
Flow Type 

15 in 

5.86 cfs 

0.99 ft 
1.0 ft2 

2.74 ft 
1.02 ft 

0.98 ft 

79.1 % 

0. 008981 ft/ft 
5.63 ft/s 

0.49 ft 

1.48 ft 

0.98 

6.52 cfs 

6.06 cfs 

0.008230 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/15/05 02:55:44 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

21 ·A to 21 • B 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.008200 ft/ft 
Diameter 

Discharge 

Results 

Depth 

Flow Area 
Wetted Perimeter 

Top Width 
Critical Depth 

Percent Full 

Critical Slope 
Velocity 

Velocity Head 
Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 
Flow Type 

15 in 
0.74 cfs 

0.30 ft 

0.2 ft2 

1.28 ft 

1.07 ft 

0.34 ft 

24.0 %' 

0.005228 tuft 
3.26 tus 

0.17 ft 

o.47 ft 

1.25 

6.29 cfs 
5.85 cfs 

0.000131 tuft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/15105 02:57:05 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

21 • B to 21 

Circular Channel 

Manning's Formul~ 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.004800 tuft 

Diameter 

Discharge 

Results 

Depth 
Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 
Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 
Slope Full 

Flow Type 

18 in 

6.98 cfs 

1.18 ft 
1.5 ft• 

3.27 ft 

1.23 ft 

1.02 ft 

78.5 % 
0.006754 tuft 

4.69 tus 

0.34 ft 

1.52 ft 

0.75 

7.83 cfs 
7.28 cfs 

0.004416 tuft 

Subcritical 

TiUe: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen-c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 (614e] 

02115105 02:56:29 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

20 - C to 20- B 
Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.096700 tuft 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 

Discharge Full 

Slope Full 

Flow Type 

15 in 

2.34 cfs 

0.29 ft 

0.2 ft2 

1.25 ft 

1.05 ft 

0.61 ft 

23.0 % 

0.005653 tuft 

10.94 tus 
1.86 ft 

2.15 ft 

4.28 

21.61 cfs 

20.09 cfs 

0.001312 tuft 

Supercritical 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] 
02115/05 02:59:27 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 I 
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Project Description 

Worksheet 
Worksheet for Circular Channel 

Worksheet 

Flow Element 

Method 

Solve For 

20- D to 20- B 

Circular Channel 

Manning's Formul< 

Channel Depth 

Input Data 

Mannings Coefficient 0.013 
Slope 0.006000 tuft 

Diameter 15 in 

Discharge 0.69 cfs 

Results 

Depth 0.31 ft 

Flow Area 0.2 ft2 

Wetted Perimeter 1.31 ft 

Top Width 1.08 ft 

Critical Depth 0.32 ft 

Percent Full 25.1 % 
Critical Slope 0.005231 tuft 
Velocity 2.86 tus 

Velocity Head 0.13 ft 

Specific Energy 0.44 ft 

Froude Number 1.07 
Maximum Dischar1 5.38 cfs 

Discharge Full 5.00 cfs 

Slope Full 0.000114 tuft 

Flow Type Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster vS.O [614e] 

02115/05 03:00:06 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 
Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

20 • B to 20 ·A 
Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.006600 Mt 
Diameter 15 in 

Discharge 3.87 cfs. 

Results 

Depth 0.80 ft 

Flow Area 0.8 ft2 

Wetted Perimeter 2.31 ft 

Top Width 1.20 ft 

Critical Depth 0.80 ft 

Percent Full 63.9 % 

Critical Slope 0.006662 tuft 

Velocity 4.68 tus 

Velocity Head 0.34 ft 

Specific Energy 1.14 ft 

Froude Number 0.99 

Maximum Dischar1 5.64 cfs 

Discharge Full 5.25 cfs 
Slope Full 0.003589 tuft 

Flow Type Subcritical 

Titte: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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c:\haestad\frnw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] 
02/15/05 03:00:48 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 I 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

20-A to 20 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.005200 ft/ft 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 
Top Width 

Critical Depth 
Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 

Flow Type 

15 in 

4.52 cfs 

0.99 ft 

1.0 ft2 

2.75 ft 
1.01 ft 

0.86 ft 

79.4 % 

0.007271 ft/ft 

4.32 ft/s 

0.29 ft 

1.28 ft 
0.75 

5.01 cfs 

4.66 cfs 
0.004897 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/15/05 03:01:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 
Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Mannings Coefficient 

Curb Opening Length 
Local Depression 

Local Depression Widtt 

Results 

Efficiency 
Intercepted Flow 

Bypass Flow 
Spread 

Depth 

Flow Area 

Gutter Depression 
Total Depression 
Velocity 

Equivalent Cross Slope 
Length Factor 

Worksheet 
Worksheet for Curb Inlet On Grade 

Curb Inlet - 20 
Curb Inlet On Grade 

Efficiency 

0.14 cfs 

0.024000 ft/ft 

1.67 ft 

0.083333 ft/ft 

0.020800 ft/ft 
O.Q15 

2.50 ft 

2.0 in 

2.00 ft 

0.93 
0.13 cfs 

0.01 cfs 

1.17 ft 

0.10 ft 

0.1 ft2 

1.3 in 

3.3 in 

Total Interception Length 

2.44 ftls 

0. 156348 ft/ft 

0.77 

3.25 ft 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] I 
02123/05 04:27:34 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 . 
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Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 
Depth 

Flow Area 

Gutter Depression 
Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 20 - A 
Curb Inlet On Grade 

Efficiency 

0.46 cfs 

0.000000 tuft 

0.00 ft 

0.000000 tuft 

0.000000 tuft 

0.013 
0.00 ft 

0.0 in 

0.00 ft 

0.00 

o.oo cfs 

N/A cfs 

0.00 ft 

0.00 ft 

0.0 ft2 

0.0 ·in 

0.0 in 

N/A fUs 

N/A ft/ft 

N/A 
Total Interception Length NIA ft 

Error Messages: 
Slope must be greater than zero 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/23/05 04:27:57 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1.of 1 



Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 
Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Curb Opening Length 
Opening Height 

Curb Throat Type 
Local Depression 

Curb Inlet - 20 - B 
Curb Inlet In Sag 

Spread 

0.72 cfs 

1.67 ft 

0.083330 tuft 

0.020800 tuft 

6.00 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 
2.0 in 

2.00 ft 

Results 

Spread 
Throat Incline Angle 

Depth 
Gutter Depression 

Total Depression 

4.91 ft 

90.00 degrees 
0.37 ft 

1.3 in 

3.3 in 

Worksheet" 
Worksheet for Curb Inlet In Sag 

TiUe: STONEHOUSE GLEN Project Engineer: WILLIAM F.. BROWN 
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c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] I 
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Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 
Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 
Bypass Flow 

Spread 

Depth 
Flow Area 

Gutter Depression 
Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 20 - C 
Curb Inlet On Grade 

Efficiency 

0.61 cfs 

0.109500 Wft 

1.67 ft 

0.083330 Wft 

0.020800 Wft 

0.015 

6.00 ft 

2.0 in 
2.00 ft 

0.83 
0.51 cfs 

0.10 cfs 

1.53 ft 
0.13 ft 

0.1 ft2 

1.3 in 

3.3 in 

6.23 Ws 

0.156346 Wft 

0.63 
Total Interception Length 9.50 ft 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02123/05 04:28:42 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 
Solve For 

Input Data 

Discharge 

Slope 
Gutter Width 

Gutter Cross Slope 
Road Cross Slope 

Mannings Coefficient 
Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 
Spread 

Depth 
Flow Area 

Gutter Depression 

Total Depression 
Velocity 
Equivalent Cross Slope 

Length Factor 

Worksheet 
Worksheet for C.urb Inlet On Grade 

Curb Inlet - 20 - D 
Curb Inlet On Grade 

Efficiency 

0.47 cfs 

0. 045 000 ft/ft 
1.67 ft 

0.083330 ft/ft 

0.020800 ft/ft 
O.Q15 

4.00 ft 
2.0 in 

2.00 ft 

0.82 

0.39 cfs 

0.08 cfs 

1.64 ft 

0.14 ft 
0.1 ft2 

1.3 in 

3.3 in 

Total Interception Length 

4.18 fUs 

0 .156346 ft/ft 

0.61 

6.52 ft 

Title: STONEHOUSE GLEN Project Engineer: WILLIAM F. BROWN 
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c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald FlowMaster v6.0 [614e] I 
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Project Description 

Worksheet 
Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Curb Opening Length 

Opening Height 

Curb Throat Type 
Local Depression 

Curb Inlet • 21 - A 
Curb Inlet In Sag 

Spread 

0.42 cfs 

1.67 ft 

0.083333 Mt 
0.020800 Mt 

2.50 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 
2.0 in 

2.00 ft 

Results 

Spread 
Throat Incline Angle 

Depth 
Gutter Depression 

Total Depression 

4.64 ft 

90.00 degrees 

0.37 ft 

1.3 in 

3.3 in 

TIUe: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02123/05 04:26:42 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Curb Inlet On Grade 

Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Slope 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 

Mannings Coefficient 

Curb Opening Length 

Local Depression 

Local Depression Widtt 

Results 

Efficiency 

Intercepted Flow 

Bypass Flow 

Spread 

Depth 

Flow Area 

Gutter Depression 

Total Depression 

Velocity 

Equivalent Cross Slope 

Length Factor 

Curb Inlet - 21 - B 

Curb Inlet On Grade 

Efficiency 

0.36 Cfs 

0.012000 ft/ft 

1.67 ft 

0. 083333 ft/ft 

0.020800 ft/ft 

0.015 
2.50 ft 

2.0 in 

2.00 ft 

0.84 

0.30 Cfs 

0.06 cfs 

2.58 ft 

0.16 ft 

0.2 ft2 

1.3 in 

3.3 in 

2.30 ft/s 

0.154478 ft/ft 

0.63 
Total Interception Length 3.95 ft 

Title: STONEHOUSE GLEN 
c:\haestad\tmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02123/05 04:25:34 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Type 

Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 

Road Cross Slope 
Curb Opening Length 

Opening Height 

Curb Throat Type 

Local Depression 

Curb Inlet- 21-G 
Curb Inlet In Sag 

Spread 

1.41 cfs 

1.67 ft 

0.083333 ft/ft 

0.020800 ft/ft 

10.00 ft 

0.39 ft 

Horizontal 

2.0 in 
Local Depression Widtt 2.00 ft 

Results 

Spread 

Throat Incline Angle 

Depth 

Gutter Depression 

Total Depression 

6.09 ft 

90.00 degrees 

0.40 ft 
1.3 in 

3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
02123/05 04:23:55 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Type 
Solve For 

Input Data 

Discharge 

Gutter Width 

Gutter Cross Slope 
Road Cross Slope 

Curb Opening Length 
Opening Height 

Curb Throat Type 
Local Depression 

Curb Inlet - 21 - F 
Curb Inlet In Sag 

Spread 

0.72 cfs 

1.67 ft 

0.083333 tuft 
0.020800 tuft 

2.50 ft 

Local Depression Widtt 

0.39 ft 

Horizontal 

2.0 in 
2.00 ft 

Results 

Spread 
Throat Incline Angle 

Depth 
Gutter Depression 

Total Depression 

6.64 ft 

90.00 degrees 

0.41 ft 

1.3 in 
3.3 in 

Title: STONEHOUSE GLEN 

Worksheet 
Worksheet for Curb Inlet In Sag 

c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 (614e] 
02123/05 04:24:20 PM ~ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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- - - - - - - - - - - - - - - - - -· -Hydraflow Plan View 

Project file: Stonehouse Glen System 2.stm IDF file: Norfolk.IDF No. Lines: 25 10-18-2004 



Hydraflow Storm Sewer Inventory Report Page 1 

Line Alignment Flow Data Physical Data Line ID 
No. 

Dnstr Line De fl June Known Drng Runoff Inlet Invert Line Invert Line Line N J-loss Inlet/ 
line length angle type Q area coeff time EIDn slope El-Up size type value coeff Rim El 
No. (ft) (deg) (cfs) (ac) (C) (min) (ft) (%) (ft) (In) (n) (K) (ft) 

1 End 89.0 0.0 Curb 17.11 0.00 0.00 0.0 79.87 0.82 80.60 24 Cir 0.013 1.10 85.71 23 to 22 

2 1 28.0 46.0 MH 19.40 0.00 0.00 0.0 80.70 0.79 80.92 24 Cir 0.013 0.85 85.81 21to22 

3 2 33.0 0.0 Curb 6.98 0.00 0.00 0.0 81.51 0.48 81.67 18 Cir 0.013 1.50 86.18 21to218 

4 3 70.0 113.0 Curb 0.74 0.00 0.00 0.0 81.92 0.83 82.50 15 Cir 0.013 1.00 85.75 21A to 218 

5 3 20.0 21.0 Gneric 5.28 0.00 0.00 0.0 81.92 0.90 82.10 15 Cir 0.013 0.50 85.95 21Bto21C 

6 5 123.0 0.0 Gneric 4.34 0.00 0.00 0.0 82.20 2.03 84.70 15 Cir 0.013 0.70 92.70 21D to 21C 

7 6 35.0 33.0 MH 2.67 0.00 0.00 0.0 87.70 6.57 90.00 15 Cir 0.013 0.85 98.25 21Dto21E 

8 7 105.0 -57.0 Curb 2.67 0.00 0.00 0.0 94.25 6.07 100.62 15 Cir 0.013 0.50 108.95 21F to 21E 

9 8 40.0 5.0 Curb 1.69 0.00 0.00 0.0 104.73 0.60 104.97 15 Cir 0.013 1.00 108.89 21Gto21F 

10 2 205.0 -67.0 Curb 11.99 0.00 0.00 0.0 81.02 0.52 82.09 24 Cir 0.013 1.25 92.20 21to20 

11 10 33.0 75.0 Curb 4.52 0.00 0.00 0.0 86.53 0.52 86.70 15 Cir 0.013 1.25 92.27 20to20-A 

12 11 44.0 60.0 Curb 3.87 0.00 0.00 0.0 86.80 0.66 87.09 15 Cir 0.013 1.10 91.33 20-Ato20-B 

13 12 32.0 45.0 Curb 0.69 0.00 0.00 0.0 87.41 0.59 87.60 15 Cir 0.013 1.00 91.20 20-Dto20-B 

14 12 113.0 -45.0 Curb 2.34 0.00 0.00 0.0 87.19 9.67 98.12 15 Cir 0.013 1.00 100.13 20-Cto20-B 

15 10 292.0 0.0 Curb 7.72 0.00 0.00 0.0 82.59 0.59 84.31 18 Cir 0.013 1.25 89.14 19 to 20 

16 15 41.0 60.0 Curb 7.21 0.00 0.00 0.0 84.41 0.51 84.62 18 Cir 0.013 0.70 88.86 18 to19 

17 16 140.0 20.0 Gneric 5.99 0.00 0.00 0.0 84.87 3.45 89.70 15 Cir 0.013 1.50 103.40 17 to 18 

18 17 286.0 -90.0 Gneric 5.35 0.00 0.00 0.0 90.79 0.48 92.16 15 Cir 0.013 1.00 96.83 16 to 17 

19 17 52.0 46.0 MH 4.28 0.00 0.00 0.0 95.65 5.96 98.75 15 Cir 0.013 0.75 111.67 17 -A to 17 

20 19 101.0 -42.0 Curb 4.28 0.00 0.00 0.0 98.85 2.13 101.00 15 Cir 0.013 0.50 107.49 17 - B to 17 -A 

21 20 32.0 0.0 Curb 3.47 0.00 0.00 0.0 101.10 0.47 101.25 15 Cir 0.013 1.50 107.49 17-Cto17-B 

Project File: Stonehouse Glen System 2.stm 1-D-F File: Norfolk.IDF Total number of lines: 25 Date: 10-18-2004 

- - - - - - - - - - - - - - - - - - -
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Line Alignment Flow Data Physical Data Line ID 

No. 
Dnstr Line Deft June Known Drng Runoff Inlet Invert Line Invert Line Line N J-loss Inlet/ 

line length angle type Q area coeff time EIDn slope El· Up size type value coeff Rim El 
No. (ft) (deg) (cfs) (ac) (C) (min) (ft) (%) {ft) (In) (n) (K) (ft) 

22 21 112.0 90.0 MH 3.16 0.00 0.00 0.0 101.35 0.52 101.93 15 Cir 0.013 1.00 112.26 17 - D to 17 - C 

23 22 148.0 -90.0 Curb 3.19 0.00 0.00 0.0 102.03 0.52 102.80 15 Cir 0.013 1.50 110.95 17 - E to 17 - D 

24 23 32.0 90.0 Curb 2.53 0.00 0.00 0.0 102.90 0.47 103.05 15 Cir 0.013 1.50 110.95 17 - F to 17 - E 

25 24 268.0 -90.0 Curb 1.21 0.00 0.00 0.0 103.15 0.60 104.76 15 Cir 0.013 1.00 108.68 17 - G to 17 - F 

Project File: Stonehouse Glen System 2.stm 1-D-F File: Norfolk.IDF Total number of lines: 25 Date: 10-18-2004 



Hydraflow Summary Report 
Line Line ID Flow Line Line Invert Invert Line HGL 
No. rate size length ELDn EL Up slope down 

(cfs) (in) (ft) (ft) (ft) (%) (ft) 

1 23 to 22 17.11 24 c 89.0 79.87 80.60 0.820 81.62 

2 21 to 22 19.40 24 c 28.0 80.70 80.92 0.786 82.89. 

3 21 to 218 6.98 18 c 33.0 81.51 81.67 0.485 83.60. 

4 21A to 218 0.74 15 c 70.0 81.92 82.50 0.829 84.11· 

5 218 to 21C 5.28 15 c 20.0 81.92 82.10 0.900 84.11· 

6 210 to 21C 4.34 15 c 123.0 82.20 84.70 2.033 84.39 

7 210 to 21E 2.67 15 c 35.0 87.70 90.00 6.571 88.04 

8 21F to 21E 2.67 15 c 105.0 94.25 100.62 6.067 94.61 

9 21G to 21F 1.69 15 c 40.0 104.73 104.97 0.600 105.23 

10 21 to 20 11.99 24 c 205.0 81.02 82.09 0.522 83.60. 

11 20 to 20-A 4.52 15 c 33.0 86.53 86.70 0.515 87.54 

12 20-A to 20- 8 3.87 15 c 44.0 86.80 87.09 0.659 88.06 

13 20- D to 20- 8 0.69 15 c 32.0 87.41 87.60 0.594 88.38 

14 20-Cto20-8 2.34 15 c 113.0 87.19 98.12 9.673 88.38 

15 19 to 20 7.72 18 c 292.0 82.59 84.31 0.589 84.46* 

16 18 to19 7.21 18 c 41.0 84.41 84.62 0.512 86.41· 

17 17 to 18 5.99 15 c 140.0 84.87 89.70 3.450 86.78 

18 16 to 17 5.35 15 c 286.0 90.79 92.16 0.479 92.04* 

19 17-Ato17 4.28 15 c 52.0 95.65 98.75 5.962 96.11 

20 17 - 8 to 17 - A 4.28 15 c 101.0 98.85 101.00 2.129 99.86 

21 17 - C to 17 - 8 3.47 15 c 32.0 101.10 101.25 0.469 102.02 

22 17 - D to 17 - C 3.16 15 c 112.0 101.35 101.93 0.518 102.46 

23 17 - E to 17 - D 3.19 15 c 148.0 102.03 102.80 0.520 102.95 

24 17 - F to 17 - E 2.53 15 c 32.0 102.90 103.05 0.469 103.96 

25 17 - G to 17 - F 1.21 15 c 268.0 103.15 104.76 0.601 104.15 

Project File: Stonehouse Glen Syst1 m :;:1-D-F File: Norfolk.IDF Total No. Lines: 25 

NOTES: c = circular; e = elliptical; b = box; Return period= 10 Yrs.; •Indicates surcharge condition. 

Page 1 

HGL Minor Dns 
up loss line 
(ft) (ft) No. 

82.07 0.82 End 

83.09• 0.50 1 

83.74. 0.36 2 

84.12• O.Q1 3 

84.24. 0.14 3 

85.53 0.27 5 

90.65 0.22 6 

101.27 0.13 7 

105.49 0.19 8 

84.11· 0.28 2 

87.70 0.36 10 

88.18 0.20 11 

88.38 0.01 12 

98.73 0.24 12 

86.04. 0.37 10 

86.60. 0.18 15 

90.68 0.79 16 

94.00* 0.30 17 

99.58 0.29 17 

101.83 0.19 19 

102.12 0.34 20 

102.72 0.23 21 

103.52 0.45 22 

104.00 0.15 23 

105.20 0.15 24 

Run Date: 10-18-2004 
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Station Len DmgArea Rn off AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To Iner Total Iner Total Inlet Syst Size Slope Up Dn Up Dn Up Dn 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End 89.0 0.00 0.00 0.00 0.00 0.00 0.0 8.1 0.0 17.11 20.48 6.40 24 0.82 80.60 79.87 82.07 81.62 85.71 0.00 23 to 22 

2 1 28.0 0.00 0.00 0.00 0.00 0.00 0.0 7.9 0.0 19.40 20.05 6.18 24 0.79 80.92 80.70 83.09 82.89 85.81 85.71 21to22 

3 2 33.0 0.00 0.00 0.00 0.00 0.00 0.0 1.8 0.0 6.98 7.31 3.95 18 0.48 81.67 81.51 83.74 83.60 86.18 85.81 21to218 

4 3 70.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.74 5.88 0.60 15 0.83 82.50 81.92 84.12 84.11 85.75 86.18 21A to 218 

5 3 20.0 0.00 0.00 0.00 0.00 0.00 0.0 1.7 0.0 5.28 6.13 4.30 15 0.90 82.10 81.92 84.24 84.11 85.95 86.18 218 to 21C 

6 5 123.0 0.00 0.00 0.00 0.00 0.00 0.0 1.0 0.0 4.34 9.21 4.26 15 2.03 84.70 82.20 85.53 84.39 92.70 85.95 21D to21C 

7 6 35.0 0.00 0.00 0.00 0.00 0.00 0.0 0.8 0.0 2.67 16.55 6.97 15 6.57 90.00 87.70 90.65 88.04 98.25 92.70 21D to 21E 

8 7 105.0 0.00 0.00 0.00 0.00 0.00 0.0 0.2 0.0 2.67 15.91 6.70 15 6.07 100.62 94.25 101.27 94.61 108.95 98.25 21F to 21E 

9 8 40.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.69 5.00 3.56 15 0.60 104.97 104.73 105.49 105.23 108.89 108.95 21Gto21F 

10 2 205.0 0.00 0.00 0.00 0.00 0.00 0.0 6.8 0.0 11.99 16.34 3.82 24 0.52 82.09 81.02 84.17 83.60 92.20 85.81 21to20 

11 10 33.0 0.00 0.00 0.00 0.00 0.00 0.0 0.9 0.0 4.52 4.63 4.28 15 0.52 86.70 86.53 87.70 87.54 92.27 92.20 ·20to20-A 

12 11 44.0 0.00 0.00 0.00 0.00 0.00 0.0 0.6 0.0 3.87 5.24 3.28 15 0.66 87.09 86.80 88.18 88.06 91.33 92.27 20-Ato20 

13 12 32.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.69 4.98 0.76 15 0.59 87.60 87.41 88.38 88.38 91.20 91.33 20-Dto20 

14 12 113.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 2.34 20.08 2.93 15 9.67 98.12 87.19 98.73 88.38 100.13 91.33 20-Cto20 

15 10 292.0 0.00 0.00 0.00 0.00 0.00 0.0 5.1 0.0 7.72 8.06 4.37 18 0.59 84.31 82.59 86.04 84.46 89.14 92.20 19 to 20 

16 15 41.0 0.00 0.00 0.00 0.00 0.00 0.0 4.9 0.0 7.21 7.52 4.08 18 0.51 84.62 84.41 86.60 86.41 88.86 89.14 18 to19 

17 16 140.0 0.00 0.00 0.00 0.00 0.00 0.0 4.1 0.0 5.99 11.99 5.34 15 3.45 89.70 84.87 90.68 86.78 103.40 88.86 17 to 18 

18 17 286.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 5.35 4.47 4.36 15 0.48 92.16 90.79 94.00 92.04 96.83 103.40 16to17 

19 17 52.0 0.00 0.00 0.00 0.00 0.00 0.0 3.8 0.0 4.28 15.77 7.74 15 5.96 98.75 95.65 99.58 96.11 111.67 103.40 17-Ato17 

20 19 101.0 0.00 0.00 0.00 0.00 0.00 0.0 3.3 0.0 4.28 9.42 4.49 15 2.13 101.00 98.85 101.83 99.86 107.49 111.67 17-8to17 

21 20 32.0 0.00 0.00 0.00 0.00 0.00 0.0 3.1 0.0 3.47 4.42 3.70 15 0.47 101.25 101.10 102.12 102.02 107.49 107.49 17 - C to 17 

Project File: Stonehouse Glen System 2.stm 1-D-F File: Norfolk.IDF Total number oflines: 25 Run Date: 10-18-2004 

NOTES: Intensity= 128.59 /(Tc+ 17.70) "0.89; Return period= 10 Yrs. : Initial tailwater elevation= 81.62 (ft) 



Hydraflow Storm Sewer Tabulation Page 2 

Station Len DrngArea Rn off Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Grnd I Rim Elev Line ID 
coeff (I) flow full 

Line To Iner Total Iner Total Inlet Syst Size Slope Up On Up On Up On 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

22 21 112.0 0.00 0.00 0.00 0.00 0.00 0.0 2.5 0.0 3.16 4.65 3.31 15 0.52 101.93 101.35 102.72 102.46 112.26 107.49 17 • D to 17 

23 22 148.0 0.00 0.00 0.00 0.00 0.00 0.0 1.7 0.0 3.19 4.66 3.83 15 0.52 102.80 102.03 103.52 102.95 110.95 112.26 17 • E to 17 

24 23 32.0 0.00 0.00 0.00 0.00 0.00 0.0 1.5 0.0 2.53 4.42 2.41 15 0.47 103.05 102.90 104.00 103.96 110.95 110.95 17·Fto17 

25 24 268.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.21 5.01 2.14 15 0.60 104.76 103.15 105.20 104.15 108.68 110.95 17 - G to 17 

Project File: Stonehouse Glen System 2.stm 1-D-F File: Norfolk.IDF Total number of lines: 25 Run Date: 10-18-2004 

NOTES: Intensity= 128.59 /(Tc+ 17.70) A 0.89; Return period= 10 Yrs.; Initial tailwater elevation= 81.62 (ft) 

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



- ~ra9mw 'rmet'trepnft ------- - - - - - -Page 1 

Line Line ID A Inlet I c Q= Q Q Q June Curb Inlet Grate Inlet Gutter Flow Byp 

No time CIA carry capt byp type line 
Ht L area L w So w Sw Sx depth spread No 

(ac) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (in) (ft) . (sqft) (ft) (ft) (ft/ft) (ft) (ft/ft) (ft/ft) (ft) (ft) 

1 23 to 22 0.00 0.0 0.00 0.00 17.11* 69.58 86.69 0.00 Curb 0.4 6.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 3.43 166.01 Offsite 

2 21to22 0.00 0.0 0.00 0.00 19.40* 50.18 0.00 69.58 MH 0.0 0.00 0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 1 

3 21 to 218 0.00 0.0 0.00 0.00 6.98* 9.41 1.60 14.79 Curb 0.4 2.50 0.00 0.00 0.00 0.012 1.67 0.083 0.020 0.50 19.74 2 

4 21A to 218 0.00 0.0 0.00 0.00 0.74* 0.00 0.74 0.00 Curb 0.4 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.25 7.40 2 

5 218to21C 0.00 0.0 0.00 0.00 5.28* 0.00 4.50 0.78 Genr 0.0 0.00 0.00 0.00 0.00 Sag 3.00 0.001 0.001 0.30 300.00 3 

6 210 to 21C 0.00 0.0 0.00 0.00 4.34* 2.67 4.00 3.01 Genr 0.0 0.00 0.00 0.00 0.00 Sag 3.00 0.001 0.001 0.30 300.00 3 

7 210 to 21E 0.00 0.0 0.00 0.00 2.67* 0.00 0.00 2.67 MH 0.0 0.00 0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 6 

8 21F to 21E 0.00 0.0 0.00 0.00 2.67* 0.00 2.67 0.00 Curb 0.4 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.60 24.65 2 

9 21G to 21F 0.00 0.0 0.00 0.00 1.69* 0.00 1.69 0.00 Curb 0.4 10.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.17 3.44 2 

10 21to20 0.00 0.0 0.00 0.00 11.99* 0.00 1.38 10.61 Curb 0.4 2.50 0.00 0.00 0.00 0.012 1.67 0.083 0.020 0.46 17.74 2 

11 20to20-A 0.00 0.0 0.00 0.00 4.52* 0.00 0.78 3.74 Curb 0.4 2.50 0.00 0.00 0.00 0.020 1.67 0.083 0.020 0.32 10.74 2 

12 20-Ato20-8 0.00 0.0 0.00 0.00 3.87* 0.00 3.87 0.00 Curb 0.4 6.00 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.43 16.07 2 

13 20-Dto20-8 0.00 0.0 0.00 0.00 0.69* 0.00 0.19 0.50 Curb 0.4 4.00 0.00 0.00 0.00 1.000 1.67 0.083 0.020 0.10 1.20 2 

14 20- C to 20- 8 0.00 0.0 0.00 0.00 2.34* 0.00 0.63 1.71 Curb 0.4 4.00 0.00 0.00 0.00 0.109 1.67 0.083 0.020 0.21 5.24 2 

15 19 to 20 0.00 0.0 0.00 0.00 7.72* 0.00 1.54 6.18 Curb 0.4 4.00 0.00 0.00 0.00 0.022 1.67 0.083 0.020 0.37 13.24 2 

16 18 to19 0.00 0.0 0.00 0.00 7.21* 0.00 2.82 4.39 Curb 0.4 8.00 0.00 0.00 0.00 0.022 1.67 0.083 0.020 0.36 12.74 2 

17 17 to 18 0.00 0.0 0.00 0.00 5.99* 4.28 5.00 5.27 Genr 0.0 0.00 0.00 0.00 0.00 Sag 3.00 0.001 0.001 0.30 300.00 3 

18 16 to 17 0.00 0.0 0.00 o.oo 5.35* 0.00 5.00 0.35 Genr 0.0 0.00 0.00 0.00 0.00 Sag 3.00 0.001 0.001 0.30 300.00 3 

19 17-Ato17 0.00 0.0 0.00 0.00 4.28* 0.00 0.00 4.28 MH 0.0 0.00 0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 17 

20 17 - 8 to 17 - A 0.00 0.0 0.00 0.00 4.28* 0.00 1.45 2.83 Curb 0.4 6.00 0.00 0.00 0.00 0.048 1.67 0.083 0.020 0.28 8.74 2 

21 17 - C to 17 - B 0.00 0.0 0.00 0.00 3.47* 3.16 1.20 5.43 Curb 0.4 4.00 0.00 0.00 0.00 ·o.048 1.67 0.083 0.020 0.31 10.24 2 

22 17 - D to 17 - C 0.00 0.0 0.00 0.00 3.16* 0.00 0.00 3.16 MH 0.0 0.00 0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 21 

Project File: Stonehouse Glen System 2.stm 1-D-F File: Norfolk.IDF Total number of lines: 25 Run Date: 10-18-2004 

NOTES: Inlet N-Values = 0.016; Design depth for grate(s) = 0.3 (ft); Intensity= 128.59 /(Inlet time+ 17.70)" 0.89; Return period= 10 Yrs. ; *Indicates Known Q added 



Hydraflow Inlet Report Page 2 

Line Line ID A Inlet I c Q= Q Q Q June Curb Inlet Grate Inlet ·Gutter Flow Byp 

No time CIA carry capt byp type line 
Ht L area L w So w Sw Sx depth spread No 

(ac) (min) (in/hr) (cfs) (cfs) (cfs) (cfs) (In) (ft) (sqft) (ft) (ft) (ft/ft) (ft) (ft/ft) (ft/ft) (ft) (ft) 

23 17-Eto17-D 0.00 0.0 0.00 0.00 3.19* 0.00 3.19 0.00 Curb 0.4 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.67 28.43 2 

24 17 - F to 17 - E 0.00 0.0 0.00 0.00 2.53* 0.00 2.53 0.00 Curb 0.4 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.58 23.59 2 

25 17 - G to 17 - F 0.00 0.0 0.00 0.00 1.21* 0.00 1.21 0.00 Curb 0.4 2.50 0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.35 12.34 2 

Project File: Stonehouse Glen System 2.stm I 1-D-F File: Norfolk.IDF Total number of lines: 25 Run Date: 10-18-2004 

NOTES: Inlet N-Values = 0.016; Design depth for grate(s) = 0.3 (ft); Intensity= 128.59 /(Inlet time+ 17.70) A 0.89; Return period= 10 Yrs. ; *Indicates Known Q added 

- - - - - -------- - - - - - -
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Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss 

Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 
elev elev head elev elev elev head elev Sf loss 

(in) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) 

1 24 17.11 79.87 81.62 1.75 2.91 5.87 0.54 82.16 0.518 89.0 80.60 82.07 1.47** 2.47 6.94 0.75 82.81 0.728 0.623 NIA 1.10 0.82 

2 24 19.40 80.70 82.89 2.00 3.14 6.18 0.59 83.48 0.736 28.0 80.92 83.09 2.00 3.14 6.18 0.59 83.69 0.736 0.736 0.206 0.85 0.50 

3 18 6.98 81.51 83.60 1.50 1.77 3.95 0.24 83.84 0.442 33.0 81.67 83.74 1.50 1.77 3.95 0.24 83.99 0.442 0.442 0.146 1.50 0.36 

4 15 ·0.14 81.92 84.11 1.25 1.23 0.60 0.01 84.11 0.013 70.0 82.50 84.12 1.25 1.23 0.60 0.01 84.12 0.013 0.013 . 0.009 1.00 0.01 

5 15 5.28 81.92 84.11 1.25 1.23 4.30 0.29 84.40 0.669 20.0 82.10 84.24 1.25 1.23 4.30 0.29 84.53 0.669 0.669 0.134 0.50 0.14 

6 15 4.34 82.20 84.39 1.25 1.23 3.54 0.19 84.58 0.452 123 84.70 85.53 0.83** 0.87 4.99 0.39 85.92 0.734 0.593 NIA 0.70 0.27 

7 15 2.67 87.70 88.04 0.34* 0.27 9.82 1.50 89.54 6.423 35.0 90.00 90.65 0.65** 0.65 4.11 0.26 90.92 0.587 3.505 NIA 0.85 0.22 

8 15 2.67 94.25 94.61 0.36* 0.29 9.29 1.34 95.95 5.487 105 100.62 101.27 0.65** 0.65 4.11 0.26 101.54 0.587 3.037 NIA 0.50 0.13 

9 15 1.69 104.73 105.23 0.50* 0.46 3.65 0.21 105.44 0.588 40.0 104.97 105.49 0.52 0.49 3.47 0.19 105.68 0.511 0.550 0.220 1.00 0.19 

10 24 11.99 81.02 83.60 2.00 3.14 3.82 0.23 83.82 0.281 205 82.09 84.17 2.00 3.14 3.82 0.23 84.40 0.281 0.281 0.576 1.25 0.28 

11 15 4.52 86.53 87.54 1.01• 1.06 4.27 0.28 87.82 0.507 33.0 86.70 87.70 1.00 1.05 4.29 0.29 87.99 0.512 0.510 0.168 1.25 0.36 

12 15 3.87 86.80 88.06 1.25 1.23 3.15 0.15 88.21 0.359 44.0 87.09 88.18 1.09 1.14 3.40 0.18 88.36 0.325 0.342 0.151 1.10 0.20 

13 15 0.69 87.41 88.38 0.97 1.02 0.67 0.01 88.39 0.013 32.0 87.60 88.38 0.78 0.81 0.86 O.Q1 88.39 0.022 0.018 0.006 1.00 0.01 

14 15 2.34 87.19 88.38 1.19 1.21 1.94 0.06 88.44 0.114 113 98.12 98.73 0.61** 0.60 3.92 0.24 98.97 0.564 0.339 N/A 1.00 0.24 

15 18 7.72 82.59 84.46 1.50 1.77 4.37 0.30 84.75 0.541 292 84.31 86.04 1.50 1.77 4.37 0.30 86.33 0.540 0.541 1.579 1.25 0.37 

16 18 7.21 84.41 86.41 1.50 1.77 4.08 0.26 86.67 0.472 41.0 84.62 86.60 1.50 1.77 4.08 0.26 86.86 0.471 0.472 0.193 0.70 0.18 

17 15 5.99 84.87 86.78 1.25 1.23 4.88 0.37 87.15 0.861 140 89.70 90.68 0.98** 1.03 5.81 0.52 91.20 0.939 0.900 NIA 1.50 0.79 

18 15 5.35 90.79 92.04 1.25* 1.23 4.36 0.30 92.34 0.687 286 92.16 94.00 1.25 1.23 4.36 0.30 94.30 0.686 0.687 1.964 1.00 0.30 

19 15 4.28 95.65 96.11 0.46* 0.41 10.51 1.72 97.83 5.360 52.0 98.75 99.58 0.83** 0.86 4.96 0.38 99.96 0.728 3.044 NIA 0.75 0.29 

20 15 4.28 98.85 99.86 1.01 1.07 4.01 0.25 100.11 0.447 101 101.00 101.83 0.83** 0.86 4.96 0.38 102.21 0.728 0.587 N/A 0.50 0.19 

21 15 3.47 101.10 102.02 0.92 0.97 3.59 0.20 102.22 0.364 32.0 101.25 102.12 0.87 0.91 3.82 0.23 102.34 0.421 0.392 0.126 1.50 0.34 

Project File: Stonehouse Glen System 2.stm 11-D-F File: Norfolk.IDF I Total number of lines: 25 I Run Date: 10-18-2004 

NOTES: Initial tailwater elevation = 81.62 (ft) , * Normal depth assumed., ** Critical depth assumed. 



Hydraflow Hydraulic Grade Line Computations Page 2 

Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss 

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

elev elev head elev elev elev head elev Sf loss 

(in) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) 

22 15 3.16 101.35 102.46 1.11 1.15 2.75 0.12 102.57 0.214 112 101.93 102.72 0.79 0.81 3.88 0.23 102.95 0.457 0.336 0.376 1.00 0.23 

23 15 3.19 102.03 102.95 0.92 0.97 3.29 0.17 103.12 0.305 148 102.80 103.52 0.72 0.73 4.37 0.30 103.82 0.619 0.462 0.684 1.50 0.45 

24 15 2.53 102.90 103.96 1.06 1.11 2.27 0.08 104.04 0.144 32.0 103.05 104.00 0.95 1.00 2.54 0.10 104.10 0.181 0.163 0.052 1.50 0.15 

25 15 1.21 103.15 104.15 1.00 1.05 1.15 0.02 104.17 0.037 268 104.76 105.20 0.44** 0.39 3.13 0.15 105.35 0.496 0.267 N/A 1.00 0.15 

Project File: Stonehouse Glen System 2.stm 11-D-F File: Norfcilk.IDF I Total number oflines: 25 I Run Date: 10-18-2004 

NOTES: Initial tailwater elevation = 81.62 (ft) , • Normal depth assumed., •• Critical depth assumed. 

···.- - - - - - - - - - - - - - - - - - -
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Appendix 98-2 LD-229 Storm Drain Design Computations 

STORM SEWER DESIGN 
COMPUTATIONS 

AREA RUN· 
DRAIN OFF CA 

"A" r-ncr: 

INCRE· AC CUM· 
ACRES c MENT ULATED 

(3) (4) C 5 I (8) 

I? 'l.1 o.u 0,11/J 1.,.'l~ 

(J.1?; O/;s a Zl.I 
A/ I - _,, 

- - -

~53 a45 !/,~ /07 - - - ~ 

- - - -

INL!T RAIN 
TIME FALL 

MIN- IN./HR. 
UTES 

(7) C 8 I 

/l.,..S '5.07' 
- t:; r:,4 -

-/vi g,07 

/4;( G/29 
- _. 

- -

ROUTE: PROJ: 6re>Nf5;H-ou'7:>&' @,_~ 6et:.:rft>AJ 1 
COUNTY: DISTRICT: cae~ dAorr~ 
DESCRIPTION: . ~ 
~~~~~~~~~~~~~~~~~~~~SHEET OF~~-

RUN· INV I! RT CAPA· FLOW 
OFF ELEVATIONS LENGTH SLOPE DIA. CITY VE L. TIME 

a UINl•T!;ll REMARKS 

C.F.S. UPPER L 0 WE R FT. FT. /FT. IN. C.F .S. F .P. S. 

~ ENO END ACCUUUL•'flO 

191 I 101 If fl (12) ff 3 I IHI rfs1 1111 1171 (18) 

/73'" ?~.1-,, I,/ M 
. ,,,, -/l,t/-/ fJ/.Ob 10,r,2 '1.ot;(; !8·11 

1.44 - -- ..... J 
I' 

" -z,1,1 { 7~ J'1· ~.113 15 /I/, o!; 
-•VU ?O ,, - ,/ /' /t,1?; ~5/;B 61la".-l "-" "'LJ~O 181 -t·Ci,7/ l~J" 

1.Z13 5~~A .5tt,2~ El'. ~OCJ(~ t4' /6,17 {;,4/ -

5,1~1, {/t,,t7 t,;,tJ8 ;qq~ /J,otJ Be 16' .t;,1g §,34-

G,.4-l ~4,oo (,014t 4G' Of)f> It;;'' !~ 21 /~J~ 
~I t.,l ff~1k G&:i{. .-70'· ~005' !B'' 1,t/~ &;.~? 

1 of1 VDOT Drainage Manual 
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Project Description 

27 to 28 

Worksheet 
Worksheet for Circular Channel 

Worksheet 

Flow Element 

Method 

Solve For 

Circular Channel 

Manning's Formul< 

Channel Depth 

Input Data 

Mannings Coefficient 0.013 

Slope 0.008000 tuft 

Diameter 15 in 

Discharge 5.29 cfs 

Results 

Depth 0.94 ft 

Flow Area 1.0 ft2 

Wetted Perimeter 2.63 ft 

Top Width 1.08 ft 

Critical Depth 0.93 ft 

Percent Full 75.3 % 

Critical Slope 0.008167 tuft 

Velocity 5.34 tus 

Velocity Head . 0.44 ft 

Specific Energy 1.38 ft 

Froude Number 0.98 

Maximum Dischar1 6.21 cfs 

Discharge Full 5.78 cfs 

Slope Full 0.006707 ft/ft 

Flow Type Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 03:25:02 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

28 to 29 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.080000 ft/ft 
Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 
Top Width 

Critical Depth 
Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar! 
Discharge Full 

Slope Full 
Flow Type 

15 in 

5.66 cfs 

0.48 ft 

0.4 ft2 

1.67 ft 

1.21 ft 
0.96 ft 

38.2 % 
0.008679 ft/ft 

13.13 ft/s 

2.68 ft 

3.16 ft 

3.89 
19.65 cfs 

18.27 cfs 
0.007678 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 03:26:21 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Worksheet 
Worksheet for Circular Channel 

29 to 29-A 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.005000 ft/ft 

Diameter 
Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 
Top Width 

Critical Depth 
Percent Full 

Critical Slope 
Velocity 

Velocity Head 

Specific Energy 
Froude Number 

Maximum Dischar1 
Discharge Full 

Slope Full 
Flow Type 

18 in 

5.66 cfs 

0.98 ft 

1.2 ft2 

2.82 ft 
1.43 ft 
0.92 ft 

65.3 % 

0.006061 ft/ft 
4.63 ft/s 

0.33 ft 
1.31 ft 

0.88 

7.99 cfs 

7.43 cfs 
0.002904 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

02/13/05 03:28:13 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



------------------
Hydraflow Plan View 

Project file: Stonehouse Glen System 4.stm IDF file: Norfolk.IDF No. Lines: 5 10-20-2004 



---------Hydraflow Storm Sewer Inventory Report 

Line Alignment Flow Data 
No. 

Dnstr Line Defl June Known Drng Runoff Inlet Invert 
line length angle type Q area coeff time EIDn 
No. (ft) (deg) (cfs) (ac) (C) (min) (ft) 

1 End 23.0 0.0 MH 5.66 0.00 0.00 0.0 61.00 

2 1 240.0 -65.0 Curb 5.66 0.00 0.00 0.0 66.18 

3 2 45.0 0.0 MH 2.49 0.00 0.00 0.0 68.18 

4 3 31.0 33.0 Curb 0.82 0.00 0.00 0.0 71.08 

5 3 128.0 -52.0 Curb 1.70 0.00 0.00 0.0 68.50 

Project File: Stonehouse Glen System 4.stm 1-D-F File: Norfolk.IDF 

- - - - - - - - -Page 1 

Physical Data Line ID 

Line Invert Line Line N J-loss Inlet/ 
slope El Up size type value coeff Rim El 
(%) (ft) (in) (n) (K) (ft) 

3.78 61.87 15 Cir 0.013 0.85 73.17 29 to 28 

0.79 68.08 15 Cir 0.013 0.50 73.25 27 to 28 

0.49 68.40 15 Cir 0.013 0.75 74.83 26 to27 

1.00 71.39 15 Cir 0.013 1.00 75.31 26Ato26 

8.01 78.75 15 Cir 0.013 1.00 82.67 25 to 26 

Total number of lines: 5 Date: 10-20-2004 



I Hydraflow Summary Report Page 1 

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

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

I 1 29 to 28 5.66 15 c 23.0 61.00 61.87 3.783 62.00 62.82 0.42 End 

2 27 to 28 5.66 15 c 240.0 66.18 68.08 0.792 67.20 69.08 0.22 1 

I 
3 26 to 27 2.49 15 c 45.0 68.18 68.40 0.489 69.31 69.35 0.07 2 

4 26Ato26 0.82 15 c 31.0 71.08 71.39 1.000 71.39 71.75 0.12 3 

I 
5 25 to 26 1.70 15 c 128.0 68.50 78.75 8.008 69.42 79.27 0.19 3 

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

Project File: Stonehouse Glen Sysb 1m 41-D-F File: Norfolk.IDF Total No. Lines: 5 Run Date: 10-20-2004 

I NOTES: c = circular; e = elliptical; b = box; Return period= 10 Yrs.; •Indicates surcharge condition. 



--------Hydraflow Storm Sewer Tabulation 

Station Len Drng Area Rn off Areax C Tc Rain Total 
coeff (I) flow 

Line To Iner Total Iner Total Inlet Syst 
Line 

(ft) (ac) (ac) (C) (min) (min) (in/hr) (cfs) 

1 End 23.0 0.00 0.00 0.00 0.00 0.00 0.0 2.3 0.0 5.66 

2 1 240.0 0.00 0.00 0.00 0.00 0.00 0.0 1.0 0.0 5.66 

3 2 45.0 0.00 0.00 0.00 0.00 . 0.00 0.0 0.7 0.0 2.49 

4 3 31.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.82 

5 3 128.0 0.00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 1.70 

Project File: Stonehouse Glen System 4.stm 1-D-F File: Norfolk.IDF 

- - -
Cap Vel Pipe 
full 

Size Slope 

(cfs) (ft/s) (In) (%) 

12.56 5.51 15 3.78 

5.75 5.33 15 0.79 

4.52 2.31 15 0.49 

6.46 3.09 15 1.00 

18.27 2.63 15 8.01 

NOTES: Intensity= 128.59 /(Tc+ 17.70) A 0.89; Return period= 10 Yrs.; Initial tailwater elevation= 62.00 (ft) 

- - - - - - -Page 1 

Invert Elev HGL Elev Grnd I Rim Elev Line ID 

Up Dn Up Dn Up Dn 

(ft) (ft) (ft) (ft) (ft) (ft) 

61.87 61.00 62.82 62.00 73.17 0.00 29 to 28 

68.08 66.18 69.08 67.20 73.25 73.17 27 to 28 

68.40 68.18 69.35 69.31 74.83 73.25 26 to27 

71.39 71.08 71.75 71.39 75.31 74.83 26A to26 

78.75 68.50 79.27 69.42 82.67 74.83 25 to 26 

Total number of lines: 5 Run Date: 10-20-2004 



------Hydraflow Inlet Report 

Line Line ID A Inlet I c Q= 
No time CIA 

(ac) (min) (in/hr) (cfs) 

1 29 to 28 0.00 o.o 0.00 0.00 5.66* 

2 27 to 28 0.00 0.0 0.00 0.00 5.66* 

3 26 to 27 0.00 0.0 0.00 0.00 2.49* 

4 26Ato26 0.00 0.0 0.00 0.00 0.82* 

5 25 to 26 0.00 0.0 0.00 0.00 1.70* 

- -
Q Q Q 

carry capt byp 

(cfs) (cfs) (cfs) 

0.79 0.00 6.45 

2.49 8.15 0.00 

0.00 0.00 2.49 

0.00 0.62 0.20 

0.00 1.11 0.59 

Project File: Stonehouse Glen System 4.stm 11-D-F File: Norfo!k.IDF 

- -
June Curb Inlet 
type 

Ht L 
(in) (ft) 

MH 0.0 0.00 

Curb 4.0 8.00 

MH 0.0 0.00 

Curb 4.0 6.00 

Curb 4.0 8.00 

- - - - - - - -Page 1 

Grate Inlet Gutter Flow Byp 
line 

area L w So w Sw Sx depth .spread No 
(sqft) (ft) (ft) (ft/ft) (ft) (ft/ft) (ft/ft) (ft) (ft) 

0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 Offsite 

0.00 0.00 0.00 Sag 1.67 0.083 0.020 0.58 23.71 1 

0.00 0.00 0.00 0.000 0.00 0.000 0.000 0.00 0.00 2 

0.00 0.00 0.00 0.040 1.67 0.083 0.020 0.18 3.74 1 

0.00 0.00 0.00 0.055 1.67 0.083 0.020 0.21 5.24 1 

Total number of lines: 5 Run Date: 10-20-2004 

NOTES: Inlet N-Values = 0.016; Design depth for grate(s) = 0.3 (ft); Intensity= 128.59 /(Inlet time+ 17.70) "0.89; Return period= 10 Yrs.; *Indicates Known Q added 



----------------Hydraflow Hydraulic Grade Line Computations - -Page 1 

Line Size Q Downstream Len Upstream Check JL Minor 
coeff loss 

Invert HGL Depth Area Vel Vel EGL Sf Invert HGL Depth Area Vel Vel EGL Sf Ave Enrgy 
elev elev head elev elev elev head elev Sf loss 

(in) (cfs) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (ft) (ft) (ft) (ft) (sqft) (ft/s) (ft) (ft) (%) (%) (ft) (K) (ft) 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22)' (23) (24) 

1 15 5.66 61.00 62.00 1.00 1.05 5.38 0.45 62.45 0.804 23.0 61.87 62.82 0.95** 1.00 5.64 0.50 63.32 0.892 0.848 NIA 0.85 0.42 

2 15 5.66 66.18 67.20 1.02* 1.07 5.29 0.44 67.63 0.778 240 68.08 69.08 1.00 1.05 5.37 0.45 69.53 0.802 0.790 1.896 0.50 0.22 

3 15 2.49 68.18 69.31 1.13 1.16 2.14 0.07 69.38 0.131 45.0 68.40 69.35 0.95 1.00 2.49 0.10 69.45 0.174 0.152 0.069 0.75 0.07 

4 15 0.82 71.08 71.39 0.31* 0.24 3.39 0.18 71.57 0.843 31.0 71.39 71.75 0.36** 0.30 2.78 0.12 71.87 0.480 0.662 NIA 1.00 0.12 

5 15 1.70 68.50 69.42 0.92 0.97 1.75 0.05 69.47 0.087 128 78.75 79.27 0.52** 0.49 3.50 0.19 79.46 0.523 0.305 NIA 1.00 0.19 

Project File: Stonehouse Glen System 4.stm 11-D-F File: Norfolk.IDF I Total number oflines: 5 I Run Date: 10-20-2004 

NOTES: Initial tailwater elevation = 62 (ft) , * Normal depth assumed., ** Critical depth assumed. 
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Virginia Department of Transportation - Pavement Design Guide © 1996 (rev2000) 

Appendix IV 
Flexible Pavement Design Worksheet for New Subdivision Streets 

This sheet is int ded for use and submission in conjunction with VDOT's Subdivision Street Requirements 

County 

Subdivision 

Street Name 

Developer Phone: 9ot:; -z.~ ~zr.,, 

ADT 

CBRD 

CBRT 

DME 

EPT 

HCV 

%HCV 

RF 

ssv 
Dp 

DR 

Projected traffic for the street segment considered, as defined in the Subdivision Street Requirements. 

Design CBR =Average ofCBRr x 2/3 and modified only as discussed in the Pavement Design Guide. 

CBR value of the subgrade sample, taken and tested as specified in the Pavement Design Guide 

VDOT District Materials Engineer 

Equivalent projected traffic 

Number of Heavy Commercial Vehicles (e.g. trucks, buses, etc., with 2 or more axles and 6 or more tires). 

Percentage of the total traffic volume composed of Heavy Commercial Vehicles. 

Resiliency Factor= Relative value of the subgrade soil's ability to withstand repeated loading. 

Soil support value of sub grade (SSV = CBRD x RF) 

Thickness index of proposed pavement design computed by the Conventional Pavement Design Method 
Thickness index required, based on Design ADT and SSV, determined by Appendix II. 

Sample DBRT Resiliency Factor 

# 1 Source 

(RF) 

Value 
%HCV = I 00 x HCV x ADT) 

#2 Table 1 
or 

Note: For #3 
%HCV>5%, # 
EPT>ADT 

# For preliminary 'designs, use the lowest 

# RF value in the equation 

Design ADT (boo CBR0 x RF 
Use greater of ADT or EPT 

><. "Z-: 

~ 
Limited to Design ADT S 400 - Show pavement material notations and thickness from Appendix IV Tables A and B. 

----- ------------------------------------------------ -----------------------------------------------------------------....-------
(8) Show pavement section as developed in the Pavement Desigri Guide. DR= l 4. ~ 
(See Appendix lJI for material notations and thickness equivalency values (a)). from Appendix II 

Description of Proposed Pavement Section 

Material Notation Thickness, h a (ax h) 

Surface z z.z) 4-. '5' 
Base z.1( l:. . c.+S" 
Sub base 'T'-<P r -e, \-=t.€.. Z-l~ 6 o.c; L.\. 0 

Dp must equal or exceed the value of DR. Dp = E(a x h) = l '1 .. 95 

31 
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Virginia Department of Transportation - Pavement Design Guide © 1996 (reviOOO) 

Appendix II 
Nomograph for Determining Required Pavement Thickness Index DR 

(Note: An enlarged version of this nomograph is provided on the last page of this reference.) 

Final pavement design must be based on the results of appropriate soil tests. 

Preliminary designs may be based on values established in Appendix I. 

30 

if 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 

or more 

Example 
DR= 10.7 (interpolated) 

for design parameters 
SSV = 11 and Design ADT = 480 

(interpolated) 

25.0 
24.0 

23.0 

20.0 
19,0 
18.0 
17.0 
16.0 

15.0 14.< 14.0 

13.0 
12.0 
11.0 

10.0 

9.0 

s.o 

7.0 ssv 
Scale 

50 

Design ADT 
Scale 

6.4 Minimum 
6,0 

~ 
Thickness Index 

Scale 
To determine DR, project a line from the value for SSV through the value for the Design ADT. 

The nomograph depicted correlates the soil support value of the sub grade (SSV = Design CBR x RF), the 
traffic volume (Design ADn, and the minimum required pavement design thickness index (DR) for 
subdivision streets and secondary road pavement, based on AASHO design equations. This nomograph 
assumes the following: 

1. Use of Design ADT for two way traffic, equally distributed, thereby deriving the thickness 
index (DR) required for any portion of the pavement to support one-half of the design ADT. 

2. For DR greater than 20, staged construction providing an initial stage DR value of 20 may be 
permitted. 

3. The District Materials Engineer may consider reducing the minimum DR value of 6.4 for 
secondary system facilities having a Design ADT <50. 

28 
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Virginia Department of Transportation - Pavement Design Guide © 1996 (rev2000) 

APPENDIX III 

Paving Materials & Allowable Values Thickness Lift Thickness 

Location Material 
Equivalency 

Min. Max. 
Material Value 

& Notation Notation inches inches 

Asphalt Concrete (SM-9.0A, D)1 

A.C. 1.67 * 1 1.5 
Surface Asphalt Concrete (SM-9.5A, D)1 22 3 

81 Prime & Double Seal or Class "C" or D" 
Blotted Seal Coat Surface Treatments 3 D.S. 0.84 - -

Intermediate 
Asphalt Concrete (IM-19.0) 1 A.C. 1.67 * 2 3 

81 

Asphalt Concrete (BM-2537.5) 1 A.C. 1.67 * 3 -

Full Depth Asphalt Concrete (BM-25.0 or 
A.C. 1.60 ** 6 -

BM 37.5) over Subgrade 1 

Untreated Aggregate 4 Agg. 1.00 

Cement Treated Aggregate 4 CTA 1.67 

Base Cement Treated Select Material, Type II, 
Sel. Mat. 1.50 

a2 min. CBR=20 c 
Select Material Type I & II, non-plastic, 

Set. Mat. 0.84 6 84 
min. CBR=30 

Select Material, Type II, non-plastic, 
Sel. Mat. 0.60 

min. CBR=20 

Soil Cement s.c. 1.00 

Cement Treated Select Material, Type II Sel. Mat. 1.17 
c 

Cement Treated Select Borrow Sel. Bor. 1.00 
c 

Open Graded Drainage Layer OGDL 0.60 3 3 

Untreated Aggregate 4 Agg. 0.60 

Cement Treated Aggregate 4 CTA 1.33 

Select Material Type I, non-plastic, 
Se!. Mat. 0.50 4 8 4 

min. CBR=30 

Su base Select Material Type II, non-plastic, 
Sel. Mat. 0.40 

a3 min. CBR=20 

Soil Cement s.c. 1.00 

Soil Lime S.L. 0.92 6 8 

Cement Treated Select Material, Type II Se!. Mat. 1.17 
c 

Cement Treated Select Borrow Se!. Bor. 1.00 
c 

29 
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Virginia Department of Transportation - Pavement Design Guide © 1996 (rev2000) 

Footnotes for Appendix III 

When 4\12 inches or more of any combination of Asphalt Concrete (surface+ intermediate+ base) is called for, 
the following thickness equivalency values should be used * = 2.25 and ** = 2.15 

1 Yi inches is acceptable when placed on an asphalt concrete base material. 

Prime and Double Seal Surface Treatment, in lieu of blotted seal coat surface treatment, may only be used as 
outlined in Appendix IV (for new subdivision streets) and the current Location and Design Division I&I 
Memorandum (for secondary road projects). 

For aggregate materials, the maximum combined thickness of base and subbase layers considered for the 
purpose of calculating the thickness index value shall be 12 inches. 

An intermediate mix is required between the surface and base mix when BM-37.5 is used. 

30 
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Virginia Department of Transportation - Pavement Design Guide © 1996 (rev2000) 

Appendix IV 
Flexible Pavement Design Worksheet for New Subdivision Streets 

This sheet is intended for use and submission in conjunction with VDOT' s Subdivision Street Requirements 

County Datq_o 2 fb o ~ 
Subdivision 

Street Name 

ADT 

CBRD 

CBRT 

DME 

EPT 

HCV 

%HCV 

RF 

ssv 
Dp 

DR 

Projected traffic for the street segment considered, as defined in the Subdivision Street Requirements. 

Design CBR =Average of CBRT x 2/3 and modified only as discussed in the Pavement Design Guide. 

CBR value of the subgrade sample, taken and tested as specified in the Pavement Design Guide 

VDOT District Materials Engineer 

Equivalent projected traffic 

Number of Heavy Commercial Vehicles (e.g. trucks, buses, etc., with 2 or more axles and 6 or more tires). 

Percentage of the total traffic volume composed of Heavy Commercial Vehicles. 

Resiliency Factor= Relative value of the subgrade soil's ability to withstand repeated loading. 

Soil support value of subgrade (SSV = CBRD x RF) 

Thickness index of proposed pavement design computed by the Conventional Pavement Design Method 
Thickness index required, based on Design ADT and SSV, determined by Appendix 11. 

ADT 7<oD Sample DBRr Resiliency Factor 

# ] 
%HCV = 100 x HCV x ADT) 

#2 
or 

Note: For #3 
%HCV>5%, # 
EP.T>ADT 

(RF) 

# For preliminary designs, use the lowest 

# RF value in the equation 

DesignADT 7&;;0 CBR0 x RF 
Use greater of ADT or EPT 

0 (A) Limited to Design ADT ~ 400 - Show pavement material notations and thickness from Appendix IV Tables A and B. 
. :..:.__-·/- -- - ----. ---- . --- ----- --- --. - - --. ------------------ --------- . - .. -. - .. - .... - .. -. -- - - - . - - ----- ---- - - · :_- -- ----. - -- - - ------
!Jl" (B) Show pavement section as developed in the Pavement Design Guide. DR - I 2= 

(See Appendix III for material notations and thickness equivalency values (a)). from Appendix II 

Description of Proposed Pavement Section 

Material Notation Thickness, h a (ax h) 

Surface 

Base M - z:s :5 
Sub base 

Dp must equal or exceed the value of DR. 

31 



I 
I ... 

'\ 

I 
} 

I 
I 
I 
I 
I 
I 
I ) 

I 
I 
I 
I 
I 
I 
I 
I } 

' ,. 

I 

Virginia Department of Transportation~ Pavement Design Guide <Q 1996 (rev2000) 

Appendix II 
Nomograph for Determining Required Pavement Thickness Index DR 

(Note: An enlarged version of this nornograph is provided on the last page of this reference.) 

Final pavement design must be based on the results of appropriate soil tests. 

Preliminary designs may be based on values established in Appendix I. 

30 

f I 
13 
12 
11 
10 

or more 

-----

Example 
DR= 10.7 (interpolated) 

for design parameters 
SSV = 11 and Design ADT = 480 

(interpolated) 

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

~ oc l<=' '°"' ~E-1 A..fA..A 

ssv 
Scale 

AIJT~ 7bO 

30,000 
20,000 

10,000 

25.0 
24,0 

23.0 

20.0 
19,0 
18.0 
17.0 
16.0 

16.0 
14.0 

13.0 
12.0 

J z. .. o 11.0 

10.0 

9.0 

e.o 

7.0 
6.4 Minimum 
6,0 

50 

Design ADT 
Scale 

DR 

Thickness lnde" 
Scale 

To detennine DR, project a line from the value for SSV through the value for the Design ADT. 

The nomograph depicted correlates the soil support value of the subgrade (SSV =Design CBR x RF), the 
traffic volume (Design ADT), and the minimum required pavement design thickness index (DR) for 
subdivision streets and secondary road pavement, based on AASHO design equations. This nomograph 
assumes the following: 

1. Use of Design ADT for two way traffic, equally distributed, thereby deriving the thickness 
index (DR) required for any portion of the pavement to support one-half of the design ADT. 

2. For DR greater than 20, staged construction providing an initial stage DR value of20 may be 
permitted. 

3. The District Materials Engineer may consider reducing the minimum DR value of 6.4 for 
secondary ·system facilities having a Design ADT <50. 
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. ) APPENDIX III 

I 
I 
I 

Paving Materials & Allowable Values Thickness Lift Thickness 

Location Material 
Equivalency 

Min. Max. 
Material Value 

& Notation Notation inches inches 

Asphalt Concrete (SM-9.0A, D)1 

A.C. 1.67 * 1 1.5 
Surface Asphalt Concrete (SM-9.5A, D)1 22 3 

81 Prime & Double Seal or Class "C" or D" 
Blotted Seal Coat Surface Treatments 3 D.S. 0.84 - -

I Intermediate 
Asphalt Concrete (IM-19.0) 1 A.C. 1.67 * 2 3 

81 

I 
Asphalt Concrete (BM-2537.5) 1 A.C. 1.67 * 3 -

Full Depth Asphalt Concrete (BM-25.0 or 
A.C. 1.60 ** 6 -

BM 37.5) over Subgrade1 

I Untreated Aggregate 4 Agg. 1.00 

Cement Treated Aggregate 4 CTA l.67 

I 
Base Cement Treated Select Material, Type II, 

Sel. Mat. l.50 
a1 min.CBR=20 c 

1~ ) 

Select Material Type I & II, non-plastic, 
Sel. Mat. 0.84 6 8 4 

min. CBR=30 

Select Material, Type II, non-plastic, 
Sel. Mat. 0.60 

min. CBR=20 

I Soil Cement s.c. l.00 

Cement Treated Select Material, Type II Sel. Mat. l.17 
c 

I Cement Treated Select Borrow Sel. Bor. 1.00 
c 

I 
Open Graded Drainage Layer OGDL 0.60 3 3 

Untreated Aggregate 4 Agg. 0.60 

Cement Treated Aggregate 4 CTA l.33 

I Select Material Type I, non-plastic, 
Sel. Mat. 0.50 4 8 4 

min.CBR=30 

I 
Su base Select Material Type II, non-plastic, 

Sel. Mat. 0.40 
aJ min. CBR=20 

Soil Cement s.c. 1.00 

I Soil Lime S.L. 0.92 6 8 

Cement Treated Select Material, Type II Sel. Mat. 1.17 

I 
c 

Cement Treated Select Borrow Sel. Bor. 1.00 
c 

I 
29 
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Footnotes for Appendix III 

When 4\12 inches or more of any combination of Asphalt Concrete (surface+ intermediate+ base) is called for, 
the following thickness equivalency values should be used * = 2.25 and ** = 2.15 

1 \12 inches is acceptable when placed on an asphalt concrete base material. 

Prime and Double Seal Surface Treatment, in lieu of blotted seal coat surface treatment, may only be used as 
outlined in Appendix IV (for new subdivision streets) and the current Location and Design Division I&I 
Memorandum (for secondary road projects). 

For aggregate materials, the maximum combined thickness of base and subbase layers considered for the 
purpose of calculating the thickness index value shall be 12 inches. 

An intennediate mix is required between the surface and base mix when BM-37.5 is used. 
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Appendix IV 
Flexible Pavement Design Worksheet for New Subdivision Streets 

This sheet is intended for use and submission in conjunction with VDOT' s Subdivision Street Requirements 

County 

Subdivision 

Street Name 

Developer 

ADT 

CBRD 

CBRT 

DME 

EPT 

HCV 

%HCV 

RF 

ssv 
Dp 

DR 

Projected traffic for the street segment considered, as efined in the Subdivision Street Requirements. 

Design CBR =Average of CBR y x 2/3 and modified only as discussed in the Pavement Design Guide. 

CBR value of the subgrade sample, taken and tested as specified in the Pavement Design Guide 

VDOT District Materials Engineer 

Equivalent projected traffic 

Number of Heavy Commercial Vehicles (e.g. trucks, buses, etc., with 2 or more axles and 6 or more tires). 

Percentage of the total traffic volume composed of Heavy Commercial Vehicles. 

Resiliency Factor= Relative value of the subgrade soil's ability to withstand repeated loading. 

Soil support value of sub grade (SSV = CBRD x RF) 

Thickness index of proposed pavement design computed by the Conventional Pavement Design Method 
Thickness index required, based on Design ADT and SSV, determined by Appendix II. 

ADT ~'Z.80 Sample DBRr Resiliency Factor 

# 1 Source 
%HCV = 100 x HCV x ADT) ~ #2 Table 1 

or 
20 x HCV Note: For #3 ppendix I 

Note: For %HCV S 5%, use ADT 
%HCV>5%, # DME approved RF 
EPT>ADT 

(RF) 

Value 

5-

# For preliminary designs, use the lowest 

# RF value in the equation 

Design ADT 
CBRo x RF 

Use greater of ADT or EPT 

~
A) Limited to Design ADT s 400 - Show pavement material notations and thickness from Appendix IV Tables A and B. 

----- -~;- ~~~~-~~~~~~~~-~~~~i-~~ -~~ -~~~~!~-~~~-~ -~~ ;~~-;~~~~ ~~s-i~ ~~i~~.- --- --- ------ -------DR·~--j:"f:J---------
(See Appendix III for material notations and thickness equivalency values (a)). from Appendix II 

Description of Proposed Pavement Section 

Material Notation Thickness, h a (a x h) 

Surface 

Base 

Sub base z.oo 
Dp must equal or exceed the value of DR. Dp = l:;(a x h) = 
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Appendix II 
Nomograph for Determining Required Pavement Thickness Index DR 

(Note: An enlarged version of this nomograph is provided on the last page of this reference.) 

Final pavement design must be based on the results of appropriate soil tests. 

Preliminary designs may be based on values established in Appendix I. 

ssv 
Scale 

Example 
DR= 10.7 (interpolated) 

for design parameters 
SSV = 11 and Design ADT = 480 

(interpolated) 

~l"t"?:> t.oA.-1 (c~llQC:D:tl..;\~:::::::----1:;;:: ___ .,. 
M A:. cz..tz. ' "" ~o \2--r 
-S""\AY~IZO t_>-114.€ 

~ ~L.OC lC... ~ t)(2_ "'\" 

25.0 
24.0 

23.0 

20.0 
19.0 
18.0 
17.0 
16.0 

15,0 
14.0 

13.0 
12.0 
11.0 

10.0 

9.0 

e.o (,6 
7.0 
G.4 Minimum 
6.0 

50 

Design ADT 
Scale 

DR 
Thickness Index 

Scale 
To detennine DR., project a line from the value for SSV through the value for the Design ADT. 

The nomograph depicted correlates the soil support value of the subgrade (SSV =Design CBR x RF), the 
traffic volume (Design ADT), and the minimum required pavement design thickness index (DR) for 
subdivision streets and secondary road pavement, based on AASHO design equations. This nomograph 
assumes the following: 

1. Use of Design ADT for two way traffic, equally distributed, thereby deriving the thickness 
index (DR) required for any portion of the pavement to support one-half of the design ADT. 

2. For DR greater than 20, staged construction providing an initial stage DR value of 20 may be 
pennitted. 

3. The District Materials Engineer may consider reducing the minimum DR value of 6.4 for 
secondary system facilities having a Design ADT <50. 
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APPENDIX III 

I 
Paving Materials & Allowable Values Thickness Lift Thickness 

Location Material 
Equivalency 

Min. Max. 
Material Value 

& Notation Notation inches inches 

I Asphalt Concrete (SM-9.0A, D)1 

A.C. 1.67 * I 1.5 

Surface Asphalt Concrete (SM-9.5A, D)1 22 3 

I 81 Prime & Double Seal or Class "C" or D" 
Blotted Seal Coat Surface Treatments 3 

· 
D.S. 0.84 - -

I 
Intermediate 

Asphalt Concrete (IM-19.0) 1 A.C. 1.67 * 2 3 
a1 

Asphalt Concrete (BM-2537.5) 1 A.C. 1.67 * 3 -

I Full Depth Asphalt Concrete (BM-25.0 or 
A.C. 1.60 ** 6 -

BM 37.5) over Subgrade1 

Untreated Aggregate 4 Agg. 1.00 

I 
I 

Cement Treated Aggregate 4 CTA l.67 

Base Cement Treated Select Material, Type II, 
Sel. Mat. l.50 

a1 min.CBR=20 c 
Select Material Type I & II, non-plastic, 

Sel. Mat. 0.84 6 8 4 
min. CBR=30 

I~ ) Select Material, Type II, non-plastic, 
Sel. Mat. 0.60 

min. CBR=20 

Soil Cement s.c. l.00 

I Cement Treated Select Material, Type II Sel. Mat. 1.17 
c 

I 
Cement Treated Select Borrow Sel. Bor. 1.00 

c 
Open Graded Drainage Layer OGDL 0.60 3 3 

I Untreated Aggregate 4 Agg. 0.60 

Cement Treated Aggregate 4 CTA 1.33 

I 
Select Material Type I, non-plastic, 

Sel. Mat. 0.50 4 84 
min.CBR=30 

I 
Su base Select Material Type II, non-plastic, 

Sel. Mat. 0.40 
a3 min. CBR=20 

Soil Cement s.c. 1.00 

I 
Soil Lime S.L. 0.92 6 8 

Cement Treated Select Material, Type II Sel. Mat. 1.17 
c 

I Cement Treated Select Borrow Sel. Bor. 1.00 
c 
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Footnotes for Appendix III 

When 4 \t2 inches or more of any combination of Asphalt Concrete (surface + intermediate + base) is called for, 
the following thickness equivalency values should be used * = 2.25 and ** = 2.15 

l Y:i inches is acceptable when placed on an asphalt concrete base material. 

Prime and Double Seal Surface Treatment, in lieu of blotted seal coat surface treatment, may only be used as 
outlined in Appendix IV (for new subdivision streets) and the current Location and Design Division I&I 
Memorandum (for secondary road projects). 

For aggregate materials, the maximum combined thickness of base and subbase layers considered for the 
purpose of calculating the thickness index value shall be 12 inches. 

An intermediate mix is required between the surface and base mix when BM-37.5 is used. 
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Supporting Engineering Documents 

Table of Contents 

• Project Description I Existing Site Conditions I Adjacent Area 
Description 

• Stormwater Management Narrative 

• Erosion & Sediment Control and Stormwater Management Design 
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• Sediment Basin Calculations 

• Channel Adequacy Calculations 
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• Drainage Calculations 

• Road Pavement Calculations 
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• Drainage Area Maps 
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Stonehouse Glen Subdivision 

Revised December 28, 2004, December 30, 2003 

PROJECT DESCRIPTION: 

Section 2 of the Stonehouse Glen subdivision proposes the construction of 62 single-family 
detached residential homesites and 2 stormwater management facility designed for channel 
adequacy protection only. To effect this plan, disturbance to approximately 9.3 acres of land will 
be required for construction of proposed public streets, on-site public utilities, the storm water 
management facilities and other erosion and sediment control devices. 

EXISTING SITE CONDITIONS: 

Existing topography is characterized by relatively narrow ridgetops with intervening ravine 
systems. Elevations range from approximately 50 feet above MSL to approximately 115 feet 
above MSL. The existing land use is vacant. The existing cover is forested with a combination 
of mixed deciduous and evergreen species; the majority of the site has been repeatedly timbered 
over the past 50+ years. Surface drainage flows generally from the south to the north through a 
series of ravines which coalesce at Bird Swamp, and thereafter, flows enter the Ware Creek and 
ultimately the York River. 

ADJACENT AREA DESCRIPTION: 

Adjacent on-site areas (Land Bays 19, 20 and 22) are characterized by the same topographic 
features and drainage patterns, with surface drainage flowing along the same path as described 
above. All land east, west, north and south of the subject site is undeveloped, wooded and 
characterized by ridgetops dissected by ravines. The floodplain of Bird Swamp is broad with a 
braided channel; all other ravine systems are restricted in width and depth and with fairly direct 
flow lines. Substantial undisturbed land separates the proposed land disturbance activities 
associated with the subject project with the majority of post-development flow being directed to 
the many ravine systems, well below erosive velocities. Potential impacts to receiving waters are 
expected to be negligible given structural E&S practices and the sequence of construction 
proposed. 
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STONEHOUSE GLEN - SECTION 2 
STORMWATER MANAGEMENT NARRATIVE 

The Stonehouse Glen area lies within the watershed of Richardson Mill Pond. Consequently, it is 
provided with water quality requiminents by Richardson Mill Pond, as are all other developments in that 
watershed. 

The area of the development drains to several different ravine systems. The stormwater management 
plan was developed to provide mimmal increases in flow depth and velocity in the major ravine system 
draining 18 of the subdivision lot~ md most of the roadways. The remaining lots all drain directly to 
natural drainage systems. 

The post development drainage flows to three points of discharge from this project. The two largest 
drainage areas flow to BMP 4 and BMP5. These two Basins will serve as temporary sediment basins 
during construction, and will be cmDVerted to permanent BMPs upon final stabilization. These Basins 
have been designed to provide for Channel adequacy by controlling the one- year storm event. The 
remaining outfall will drain into an existing reach (13); which will be improved to handle the increased 
velocities and provide for Channel adequacy. Virtually all of the soils within the drainage area lie within 
Soil Horizon Group C. 
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James City County, Virginia 
Environmental Division 

Erosion and Sediment Control and 
Stormwater Management Design Plan Checklists 

Table of Contents 

Contents 
Erosion and Sediment Control Plan 
I. General 
II. Site Plan 
ID. Narrative 
IV. Calculations 

Stormwater Management Design Plan 
I. General 
IT. Stormwater Conveyance Systems 
III. Stormwater. Management I BMP Facilities 
IV. Outlet Protections 
V; Additional Comments and Information 

GENERAL INFORMATlON 
ProjectName: '5\C"1ED®$E Gu;,J \ H\·P-Se::r.t: 
Owner I AJZPlicant: l,P-Nc n iArlW.,.. !?ES \GrN Ci~ 

1 
1 
3 
4 

5 
7 
8 
14 
14 

PlanPreparer: LAHOHA12.ll. ~.-S\~,J G::.<4sue Email:, _______ _ 
Project Location: '511.INE.. truv'SL R15Tfl&.YE. Li..Ji>dw. C(U!.i.tL.. 1.v~H-tQ 
Tax Map /Parcel: ____________________ _ 

County Plan No. (iflmown): -----------------
County BMP Type: ( ) 
Other information submitted in addition to this checklist (Check all that apply): 

• Design or Construction Drawings (Plans, Profiles, Details, etc.). 
fl . Erosion & Sediment Control Plan (Plans, Details, etc.). 
9 Erosion & Sediment Control Plan Design Report. 
8 Stormwater Management Design Plan (Plans, Profiles, Details, etc.). 
• Stormwater Management Design Report. 
Cl Other, List: ________________ _ 

Issue Date 
March 1, 2001 
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JAMES CITY COUNTY, VIRGINIA 
ENVIRONMENTAL DIVISION 

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST 

I. GENERAL: 

YesNoN/A 
• 0 0 

• 0 0 -

• 0 0 

. . 
FAMILIA.RJTYwith current versions of Chapter 8, Erosion and Sedimentation Control 
and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James-City 
County, Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH). 

LAND DISTURBING PERMIT AND SILTATION AGREEMENT with surety are required 
for the project. 

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

D. SITE PLAN: 

Yes No NIA 
fl 0 0 

• 0 0 

• 0 0 

• 0 0 

• 0 0 

• 0 0 

• 0 0 

800 

VICINITY MAP locating the site in relation to the surrounding area. Include any major 
landmarks which might assist in physically locating the site. 

INDICATE NORTH direction in relation to the site . 

LIMITS OF CLEARING AND GRADING for the site including that required for 
implementation of erosion and sediment controls, stockpile areas and utilities. 

DISTURBED AREA ESTIMATES in acres o~"square feet for the project. 

EXIS'I'ING TOPOGRAPHY or contours for the site at no more than 5 foot c~,ntour 
interval. ' 

FINAL TOPOGRAPHY, contours or proposed site grading in accordance with the design 
plan which indicates changes to existing topography and drainage patterns at no more 
than 2 foot contour interval (or 1 foot contQurs where required). 

EXIS'I'ING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed 
contours, topography or site grading information. Spot elevations may replace final contolirs 
in some instances, especially if terrain is in a low lying area or relatively flat. 

EXJS'I'ING VEGETATION including existing tree lines, grassed or unique vegetation areas. 
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YesNoN/A 
aoo 

• D 0 

•-D 0 

DD• 

llfDD 

• D 0 

II D 0 

liJO 0 

1100 

DD• 

a D CJ 

EXIS'I'lNG SITE FEATURES including roads, buildings, homes, utilities, streams, fences, 
structures and other important surface features of the site. 

SOILS MAP with soil ~bols, boundaries and legend in accordance with the current Soil 
Survey of James City and York Counties and the City of Williamsburg, Virginia. 

ENVIRONMENTAL INVENTORY in accordance with Section 23-10(2) of the Chesapeake. 
Bay Preservation Ordinance of J_ames City County. Inventory generally includes: tidal 
shores and Vfetlands, non-tidal wetlands, resource protection area, hydric soils and slopes 
steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory 
evidence that appropriate permits are being pursued for the entire project. 

100-YEAR FLOODPLAIN UMITS or any special flood hazard areas or flood zones based 
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIR.Ms) or Flood 
Hazard Bolllldary Maps (FHBMs) of James City County, Virginia. · 

DRAINAGE AREAS for off site and onsite areas, existing or proposed as applicable. Include 
drainage divides and directional labels for all subareas at points of interest and size (in 
acres), weighted flllloff coefficient or curve number and times of concentration for each 
subarea. 

CRITICAL EROSION AREAS which require special consideration or unique erosion and 
sediment control measures. Refer to the VESCH, Chapter 6 for criteria. 

DEVELOPMENT PLAN for the site showing all improvementS such as buildings, structures, 
parking areas, access roadways, above and below ground utilities, stonnwatermanagement 
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities, 
etc. · 

LOCATION OF PRACTICES proposed for erosion and sediment control, tree protection and 
temporary stonnwater management due to land disturbance activities at the site. Use 
standard abbreviations, labels and symbols consistent for plan views based on minimum 

. ' standards and specifications in Chapter 3 of the VESCH. 

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas l!-S required for 
onsite or offsite construction activities or indicate that none are anticipated far this project. 

OFFS/TE LAND DISTURBING AREAS including borrow sites, waste areas, utility 
extensions, etc. and required erosion and sediment controls. If none are anticipated for the 
project, then indicate on the plans by general or erosion and sediment control notes. 

DETAILS or alternately, appropriate reference to current minimum standards and 
specifications of the VESCH for each measure proposed for the project Non-modified, 
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current 
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet 
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may 
be used for multiple site measures such as sediment traps, basins, channels, slope drains, etc. 
Any modification to standard details should be clearly defined, explained and illustrated. 

Page 2 of 14 



YesNoN/A 
900 

1100 

•DD 

Ii 0 0 

•oo 

o•o 

MAINTENANCE PLAN or alternately, appropriate reference to current minimum standards 
and specifications of the VESCH, outlining the inspection frequency and maintenance 
requirements for all erosion and sediment control measures proposed for the project. 

TRENCH DEWATERING methods !llld erosion and sediment controls, if anticipated for the 
project. 

CONSTRUCTION SEQUENCE outlining the anticipated sequence for inStallation of erosion. 
and sediment controls and site, grading and utility work to be performed. for the project by 
the site contractor. 

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

STANDARD COUNTY NOTES are required.to be placed on the erosion and sediment control 
plan. Refer to the standard James City County Erosion and Sediment Control Notes dated 
May 5, 1999. 

PROFESSIONALSEALANDSIGNATURErequired on final and complete approved plans, 
drawings, technical reports and specifications. 

ID. NARRATJYE: 

YesNoN/A 
Ill 0 0 

.• 0 0 

II 0 0 

o•o 

.• 0 0 

• 0 0 

PROJECT DESCRIPTIONbriefly describing the nature and purpose of the land disturbing 
activity and the acreage to be disturbed. 

EXISTING SITE CONDITJOJYS description of existing topography, land use, cover and 
drainage patterns at the site. 

ADJACENT AREA descriptions of neighboring onsite or offsite areas such as streams,· Jakes, 
property, roads, etc. and potential impacts due to concentrated flow or runoff from the land 

\ 

disturbing activity. 

OFFSITE DISTURBED AREA descriptiOns of proposed borrow sites, waste o~· surplus areas, 
utility extensions and erosion and sediment controls to be implemented. · 

SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils 
including name, unit, hydrologic soil group (HSG) classification, surface runoff potential, 
erodibility, permeability, depth, texture, structure, erosion hazards, shrink-swell potential, 
limitations for use and anticipated depths to bedrock and the seasonal water table, as 
applicable. 

CRITICAL AREAS on the site which many haye potentially serious erosion and sediment 
control problems and special considerations required (ie. steep slopes, hydric soils, channels, 
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.) 
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Yes No N/A 
• 0 0 

11 0 0 

9.0 0 

PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific 
erosion and sediment control plan as proposed for the land disturbing activity. Measures 
should be consistent with those proposed on the site drawings. Address general use, 
installation, limitations, sequencing and maintenance requirements for each control measure. 

STABILIZATION MEASURES required for the site, either temporary or pennanent, and 
\ 

during and following construction including temporary and permanent seeding and 
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or 
special stabilization techniques to be utilized at the site. · 

STORMW ATER MANAGEMENT CONSIDERATIONS for the site, either of temporary or 
permanent nature, and strategies, sequences and measures required for control. May 
reference 1he stonnwater management plan for the site, if prepared, for permanent 
stonnwater management facilities and control of drainage once the site is stabilized. 

IV. CALCULATIONS: 

Yes No NIA 
&100 

ii 0 0 

CALCULATIONS AND COMPUTATIONS associated with hydrology, hydraulics and design 
of proposed temporary and pennanent erosion and sediment control measures including: 
sediment traps and basins, diversions, stormwater conveyance channels, culverts, slope 
drains, outlet protections, etc. Computations are not required on the construction plan and 
may be attached in a supplemental erosion and sediment control plan design report, if 
presented in a clear and organized format. 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along 
with schen:mtic or sketch cross-section showing applicable design and construction data, 
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on 
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing, 
interim or proposed conditions) in accordance with Minimum Standard 3.14 of the VESCH. 

-
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JAMES CITY COUNTY, VIRG_INIA 
ENVIRONMENTAL DIVISION 

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST 

I. GENERAL: 

YesNoN/A 
e a a 

a • a 

D II D 

DliD 

DD• 

a a 11 

a • a 

D a 11 

• CJ a 

FAMILIARITY with current versions of the James City County Guidelines for Design and 
Construction of Stonnwater Management BMPs manual; Chapter 8, Erosion and 
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code 
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook 
(VESCH); and the Virginia Stonnwater Management Handbook (VSMH). 

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

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

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved 
stonnwater management plans, drawings, technical reports and specifications. 

WORKSHEET FOR BMP POINT SYSTEM to ensure the stonnwater management plan 
for the project attains at least 10 BMP points (New Development) or traditional pollutant 
load reduction computations per the Chesapeake Bay Local Assistance Manual 
(Redevelopment Only). 

\ 

PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points 
claimed in the BMP worksheet. 

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed 
with the County for the project. 

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

DRAINA.GE AREA MAP at a maximum scale of l "=200' scale showing drainage area 
boundaries for pre- and postdevelopment conditions and associated time of concentration 
flow paths. Labels to include drainage area size, runoff coefficient or curve number and 
time of concentration for each subarea shown on the map. 
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Yes No NIA 
• 0 0 

• 0 D 

ii 0 D 

II 0 D 

• 0 0. 

0 0 0 

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil 
Survey of James City and York Counties and the City of Williamsburg, Virginia with 
·approximate locations of the project site, BMPs and applicable drainage basins. 

STORMWATER MANAGEMENT l'fARRATIVE in a brief and simple format which 
describes the project; location; site and drainage basin soil characteristics; receiving 
water or drainage facility; existing site and drainage basin conditions (topography, land 
use, cover, slopes, etc.); proposed site developm~nt; proposed stormwater management 
and drainage plan including.County BMP type selected; summary of hydrology and 
hydraulics; maintenance program; and any special assumptions utilized for development 
of the stormwater management and drainage design plan or computations. 

TEMPORARY STORMWATER MANAGEMENT (if applicable) for control of stormwater 
rwioff encountered during construction activities in addition to measures provided in the 
erosion and sediment control plan or stormwater management/drainage plan for the site. 
Adeqµate protection measures or sequencing provided. 

MODIFICATION PLAN clearly defined for temporary sediment control structures which 
will be converted to permanent SWM/BMP structures. Includes appropriate hydrologic 
and hydraulic computations, conversions, sequencing and cleanout information or details. 
Normally related to primary control structures associated with dry detention or wet 
retention ponds. Normally not permitted for Grdup C or D categories such as 
bioretention, infiltration and filtering system facilities. 

STORMWATER MANAGEMENT and DRAINAGE DESIGN REPORT in a bound 8-1/2 x 
11 inch size format. Report shall generally include a title sheet, date, project 
identification, owner and preparer information, table of contents, narrative, summaries 
and computations as· required. Computations may include: backwater, closed conduit, 
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer, 
water quality, extended detention or stream channel protection and muti-stage storm 
routing calculations, as applicable, for the project. Computation data may include hand 
or computer generated computations, maps ·Qr schematics. All information should be 
presented in a clear, easy to follow format anCi should closely match construction plan 
information. 

PLAN. VIEW at 1 inch= 50 ft. scale or less (l" = 40', 1" = 30', etc.) 
• 0 0 
II D 0 
1100 
_, 0 0 
800 
ii 0 0 
Ill 0 0 

8 0 0 

• 0 0 

North arrow and plan legend . 
Property lines. 
Adjacent property information. 
Existing site features and existing impervious cover areas. 
Impervious cover tabulations. 
Existing drainage facilities (natural or manmade). 
Existing environmentally sensitive areas (RP A, wetlands, floodplain, 
steep slopes, critical soils, ~uffers, etc.). 
Existing and proposed contours (1' or 2' contour interval) and spot 
elevations as necessary to define high and low topography. 
Existing and proposed ellsement locations. 
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Yes No NIA 
• 0 0 
i!IOO. 

0 0. Iii 

• 0 0 

• 0 0 

0 0 II 

0 0 II 
• 0 0 

0 0 " a O·O 
• 0 0 
II 0 0 

Proposed site improvements and proposed impervious cover areas. 
Proposed stormwater conveyance; drainage and management facilities 
with appropriate labeled construction data and information. 
Proposed landscaping and seeding plans (disturbed areas, pond 
interior, etc.). . 
Proposed slope stabilization areas {riprap, blankets, mattings, walls, 
e~c.). . 
Delineation of permanent pools and the 1-, 2-, 10- and 100-year 
Design Water Surface Elevations. 
Delineation of ponding, headwater, surcharge or backwater areas 
which may affect adjacent existing or proposed buildings, structures 
or upstream adjacent properties. 
Test boring locations with reference surface elevations (iflmown). 
Risers, barrels, widerdrains, overflows and outlet protections . 
Emergency spillway level section and outlet channel. 
Existing and proposed site utilities and protection measures. 
Erosion and sediment control measures (for site or BMP) . 
Maintenance or access corridors to permanent stonnwater 
management, BMJ> or drainage facilities. 

II. STORMWATER CONVEYANCE SYSTEMS: 
Yes No NIA 
~ 0 0 

• 0 0 

• 0 0 

PLAN VIEWS 
ii 0 0 Storm drain lengths, sizes, types, classes and slopes for all segments. 

Label directly on plan or use structure/pipe schedule. 
II 0 0 Access structure (inlets, manholes,jwictions, etc.) rim elevations, 

inverts, type and required grate or top wiit and lengths labeled. 
• 0 0 All structure numbers labeled. 
a 0 0 Adequate horizontal clearance from other site utilities or structures. 

PROFILES generally are not required but are encouraged to expedite review. If 
not provided, ensure all pipe segments .. ~ave adequate minimum cover, do not 
exceed maximum depths of cover for the type/class of pipe specified and do not 
conflict with other site utilities or excavation areas. 

DETAILS 
•DD 
•DD 

• CJ D 
II D D· 
DD• 

•oo 

Typical storm drain bedding details or reference note. 
Standard details or.reference note for all proposed access structure 
types (inlets, manholes, junctions, etc.). 
Inlet shaping detail or applicable reference note. 
Step detail or applicable reference note (if depth 4 ft. or more). 
Typical open channel details with designation, location, shape, type, 
bottom width, top width, lining, slope, length, side slope, and 
installation depth required for.construction. Channel design data as 
necessary may also be included. 
Outlet protections at all pipe outfalls. 
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Yes No NIA 
•oo STORMWATER CONVEYANCE SYSTEM COMPUTATIONS 

• 0 0 Storm Sewer Design computations based on 10-year design event. 
II 0 0 Hydraulic Grade Line computations based on 10-year design event. 
II 0 0 Inlet computations based on current VDOT procedure for spread, 

ponding depth and· grate size required. 
0 0 • Culvert Headwater computations. Design based on 10-year design 

storm event and check only for 100-year storm event. 
• 0 0 Open Channel computations based on 2-year design event for velocity 

and 10-year design event for capacity. 
a 0 0 Standard outlet protection or special energy dissipators. 
0 0 8 Pipe thickness design computations, as required, for selected pipe 

type (live load, minimum cover, maximum height of cover, etc.). 
• 0 0 Adequate channel computations for receiving channels (based on 

field measured channel section data). 

STORMWATER MANAGEMENT I BMP FACILITIES: 

Yes No NIA 
raoo HYDROLOGY - An SCS based methodology is required for the design of 

stormwater management/BMP facilities with watersheds exceeding 20 acres. 
Under 20 acres, other generally accepted methodologies such as the modified 
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter 
5 of the VSJMH. 

II 0 0 Runoff Curve Number or Coefficient detenninations: predeveloped 
and ultimate development land use scenarios. 

a 0 0 Time of concentration: predeveloped and ultimate development 
indicating overland, shallow concentrated, and channel flow 
components (200 ft. maximum length for overland flow). 

• 0 0 Hydrograph generation (tabular or graphical): pre- and 
postdevelopment conditi_ons for the 1-, 2-, 1 O~, and 100-year design 
storm events. , ·· •. 

• 0 0 FACILITY CONFIGURATION and MINIMUM SEPARATIONS 
0 • 0 Screening and layout consistent with Section 24-98( d) of7the Chapter 

24 Zoning ordinance (landscaping, screening, visibility, etc.). 
-G! 0 0 Basic considerations.for safety and unauthorized entry. 
a 0 0 Proper length to width ratio (Typically 2H: 1 V). 
0 0 • Facilities with deep pools (4 feet or more in depth) provided with two 

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

• 0 0 Pond buffer minimum 25. f~et outward from maximum design WSEL. 
Additional setbacks may be required to permanent structures. 

• 0 0 No trees, shrubs or woody plants within 15 feet of embankment toe or 
25 feet from principal spillway structure. 
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Yes No NIA 
11 0 0 

Ill 0 0 

• 0 0 

Yes No NIA 
0 0. Infiltration and filtering system facilities generally located at least 100 

feet horizontally from any water supply well; 100 feet from any 
downslope building; and 25 feet from any upslope buildings, unless 
site specific investigation allows for reduced separation. 

HYDRA ULJC COMPUTATIONS 
II 0 0 Elevation- or Stage- Storage curve and/or tabular data. 
• 0 0 Weir I Orifice Control - Extended Detention. 
ill 0 0 Weir I Orifice Control - riser I-year control for channel protection. 
E 0 0 Weir I Orifice Control - riser 2-year control for quantity (ifrequired). 
• 0 0 Weir I Orifice Control-riser 10-year control for quantity (if required). 
fll. 0 0 Inlet I Outlet (barrel) control - (All Storms). 
Ii 0 0 Check for barrel control prior to riser orifice flow to prevent slug flow

water hammer conditions. 
0 0 •· Emergency spillway capacity and depth of flow. 
GB 0 0 Elevation - Discharge (Outlet Rating) curve a~d/or table. Provide all 

supporting calculations and/or design assumptions. 
• 0 0 Adequate channel computations for receiving channel. May be waived 

if facility is designed based on current Stream Channel Protection 
criteria. 

POND or RESERVOIR ROUTING 
ii 0 0 Storage-Indication Routing of postdeveloped inflow hydrographs for 

the 1-, 2-, 10-, and 100-year design storms. Preference is for structure 
to discharge. up to the 10-year storm through the principal spillway and 
pass the 100-year storm with a minimum 1 foot of freeboard through a 
combination principal and emergency spillways. If no emergency 
spillway is provided, riser must be large enough to pass the design high 
water flow and trash without overtopping the facility, have 3 square feet 
or more of cross-sectional area, contain a hood type inlet and have a 
minimum freeboard of 2 feet. Token spillways with minimum 8 ft. 
width are also recomrnen.ded at or above the design 100-year storm 
elevation. ' 

0 0 • Downstream hydrographs at established study points, if conditions 
warrant (ie. facility discharge combined with uncontrolle~ bypass). 

MISCELLANEOUS COMPUTATIONS 
0 0 • Water quality volume for permanent pool based on selected BMP 

treatment volume (WQv). 
0 0 • Water quality volume for extended detention based on selected BMP 

treatment volume (WQv) with drawdown computations. 
II 0 0 Drawdown computations for the I-year, 24 hour detention for stream 

II 0 D 
•DD 
DOIB 

channel protection criteria. 
Pond drain computations (within 24 hours). 
Anti-:seep collar design (concrete pref erred) or match material type. 
Filter diaphragm design (or alternative method of controlling seepage). 
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Yes No NIA 
a 0 D 

• o a 

Yes No NIA 
ODD 
D l:!!I. 

DD In 

D 0 •· 

Riser I base structure flotation analyses. FS = 1.25 minimum. 
Downstrea~ danger reach study and/or emergency action plan (if 
conditions warrant). 
Upsµ"eam backwater analyses onto offsite adjacent property 
(if conditions warrant). 
100 year floodplain impacts (if conditions warrant). 

GEOTECHNICAL REQUIRfil!ENTS 
D II @J Geotechnical Report with recommendations specific to BMP facility 

type selected. Report prepared by a registered professional engineer. 
Requires submission, review !llld approval prior to issuance of Land 
Disturbance Permit. 

D • D Initial Feasibility Testing requirements satisfied as per Appendix E of 
the James City County Guidelines for Design and Construction of 
Stormwater Management BMPs manual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

D • D Concept Design Testing requirements satisfied as per Appendix E of the 
James City County Guidelines for Design and Construction of 
Stormwater Management BMPs manual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

D II D Minimum Boring locations: borrow area, pool area, principal control 
structure, top 

1 
of facility near one abutment and emergency spillway if 

provided. 
0 • 0 Boring logs with Unified Soil Classification (ASTM D2487), soils 

descriptions and depths to ~edrock and the seasonal water table 
indicated. · 

II 0 0 Standard County Record·Prawing/Construction Certification note 
provided on plan. Note: It is understood that preparation of record 
drawings and construction certifications as required for project facilities 
may not necessarily be. performed by the plan preparer. These 
components may be peiforpzed by others. 

PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS 

D D 0 EXISTING GROUND AND PROPOSED GRADE 
9 0 D Embankment or excavation side slopes labeled (3H: 1 V 

maximum). 
• 0 D Minimum top width labeled (per VESCH or VSMH 

requirements). 
• 0 D Removal of unsuitable material under proposed facility 

(per Geotechnical Report requirements). 
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Yes No NIA 
• 0 0 CORE TRENCH 

• 0 0 

• 0 0 

II 0 0 

• EJ 0 Material (per plan or Geotechnical Report). 
II 0 0 Bottom width (4' minimum or greater as dictated by 

Geotechnical Report recommendations). 
• 0 0 Side slopes (1:1 maximum steepness) 
a 0 0 Depth ( 4' minimum or greater as dictated by Geotechnical 

Report). 

PRINCIPAL CONTROL STRUCTURE. RISER OR SIMILAR 
STRUCTURE (DETAILS REQUIRED FOR AU fl'EMS) 
1100 
• 0 0 

• 0 0 
IJIOO 
~ 0 0 
~ 0 0 
• 0 0 

m· o o 

i!!I 0 0 

Durable, watertight, resistant material (concrete preferred) . 
Riser diameter is at least 1.25 times larger than barrel 
diameter. 
All pertinent dimensions and elevations shown . 
Control orifice or weir dimensions and elevations shown. 
Trash rack - removable - for each release. 
Anti-vortex device, baffle or plate. 
Riser base structure with dimensions and embedment 
specifications (concrete preferred). 
Interior access (steps, ladders, etc.) for maintenance for 
structures over 4 feet in height. Excessively high risers 
may need some form of exterior access on top portion. 
Low flow orifice with trash rack device. 

PRINCIPAL CONTROL STRUCTURE OUTLET BARREL 
~ 0 0 Material (ASTM C-361 reinforced concrete pipe) with 

watertight joints. Prior approval required for all other pipe 
material (other RCP types, CMP, CPP, PVC, etc.). 

D 0 0 Support and bedding requirements for barrel - concrete 
cradles, etc. or as recommended by the Geotechnical 
Report. 

II 0 0 Pipe inverts·i,}ength, size, class and slope shown. 
• 0 0 Flared end section or endwall provided on barrel outlet. 

SEEPAGE CONTROL 
0 e 0 Phreatic line shown (4:1 slope measured from the 

intersection of the embankment and the principal spillway 
design high water). 

G 0 D ANTI-SEEP COLLARS 
• 0 D Anti-seep collar, concrete preferred. 
• 0 0 Size - 15 percent increase in length of 

saturation using outside pipe diameter. 
• 0 D Spacing and location on barrel (located at 

least 2 feet from a pipe joint). 
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Yes No NIA 

0 0 • FILTER DIAPHRAGMS 
0 0 0 Design based on Iatest NRCS design 

methods and certified by a professional 
engineer. 

It 0 0 ELEVATION AND DIMENSIONAL DESIGN DATA 
ti 0 0 Top of facility - construction height and settled height (10 

percent settlement). '.. 
al 0 0 Crest of principafoontrol structure spillway at least one (1) 

foot below crest of emergency spillway, if provided. 
0 0 8 Minimum freeboard of one (1) foot above the 100-year 

design high water elevation for facilities with an 
emergency spillway. 

ti 0 0 Minimum freeboard of two (2) feet above the 100-year 
design high water elevation for facilities without an 
emergency spillway or in accordance with the SCS 
National Engineering Handbook (prior approval required). 

II 0 0 Basin Sediment Clean-Out elevation (permanent mode). 
Typically 10 to 25 percent of water quality volume. 

II 0 0 CROSS SECTION 11iROUGH FACILITY 
II 0 0 Existing Ground. 
113 0 0 Proposed grade. 
llt 0 0 Top of facility - constructed and settled. 
0 0 fl Location of emergency spillway with side slopes labeled 

(emergency spillway in cut). 
m 0 0 Bottom of core trench (4' minimum). 
0 0 19 Location of each soil boring. 
Iii 0 0 Barrel location. 

· 0 0 fl Existing and proposed utility location/protection. 

0 0 II EMERGENCY SPIUWAY._PROFILE 
D 0 0 Existing ground. . 
D 0 0 Inlet, level (control) and outlet sections per SCS. 
0 0 0 Spillway and crest elevations. 

G. 0 0 PRETREATMENT DEVICES of adequate depth and properly designed 
using required pretreatment volumes for the s~lected County BMP 
facility type·. Including, but not limited to: sediment forebays, sediment 
basins, sumps, grass channels, gravel diaphragms, plunge pools, 
chamber separators, manufactured systems or other acceptable methods. 
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Yes No NIA 

~ 
I 

rl 0 0 CONSTRUCTION SPECIFICATIONS and NOTES I 
I 

II 0 0 Anticipated sequence of construction for BMP (consistent 

1100 
with erosion and sediment control plan). 
Provisions to control base stream or storm flow conditions 
encountered during construction. 

II 0 0 Site and subgrade preparation requirements. 
l!I 0 0 Embanlanent, fill and backfill material soil and placement 

(lift) thiclmess requirements. 
ill 0 0 Compaction and soil moisture content requirements. 
a 0 0 Geosynthetics for drainage, filtration, moisture barrier, 

0 0. 
•. 0 0 
ooe 

0 0 GI 
• 0 0 
Iii 0 0 
LI 0 0 
Ill 0 0 
• 0 0 
0 0 II 
D D liP 
&DO 
0 0 0 
DOD 

separation, and reinforcement purposes. 
Clay or synthetic (PVC or HDPE) pond liners. 
Storm drain, underdrain and pipe conduit requirements . 
Minimumdepth of pipe cover for temporary (construction) 
and final cover conditions; · 
Permanent shutoff valve and pond drain. 
Concrete requirements for structural components . 
Riprap and slope protection. 
Access or maintenance road surface, base, subbase. 
Temporary and permanent stabilization measures. 
Temporary or permanent safety fencing . 
BMP Landscaping (deep, shallow, fringe, perimeter,etc.) 
Dust and traffic control (if warranted). 
Construction monitoring and certification by professional.· 

. Other: ________________ _ 

ii 0 0 MAINTENANCE PROVISIONS 
1111 0 0 Entity responsible for maintenance identified .. 
IJ 0 0 Maintenance Plan which outlines the long-term schedule 

for inspecti.on/maintenance of the facility and forebays 
D O O Maintenance, access from public right-of-way or publicly 

traveled road. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Ill O O Maintenance easement provided encompassing high water I 
pool and buffer, principal and emergency spiliways, outlet 
structures, forebays, embankment area and possible 
sediment-removal stockpile areas. I 

p O • Minimum 6 foot wide public safety shelf (landing) or 
alternative fencing. 
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IV. 

v. 

OUTLET PROTECTIONS: 
Yes No NIA 
• c:J 0 
• D 0 
IJ D 0 
II 0 D 
•DO 
ao• 
a o • 

Sized for maximum design release (generally I 0-year storm) . 
Flared end section or endwall. 
Dimensions. 
Rock or riprap $ize, quantity and placement thickness. 
Slope at 0 percent (Level Grade). 
Geotextiles (nonwoven). 
Special energy dissipators are required for design discharge velocities 
that exceed eighteen (18) feet per second; or if use of standard outlet 
protection would result in velocities exceeding permissible channel 
velocities; or if space restricts or limits their use. 

ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN: 

Plan Preparer: . d ~S-jv 
Date: __ 11L-/z;;..;1~t_°'f:.L.-;..... -----

SWMProg/BMP/Chccklist/ChkList 
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sed3 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 «;> 1986-2003 Applied Microcomputer Systems 

Pond 3: sed trap 3 

[43] Hint: Has no inflow (Outflow=Zero) 

·· .. 

Routing by Stor-lnd method 
Peak Elev= 0.00' @ 0.00 hrs Surf .Area= 0 sf Storage= 0 cf 
Plug-Flow detention time= (not calculated) 
Center-of-Mass det. time= (not calculated) 

# Invert Avail.Storage Storage Description 
1 81.00' 3, 170 cf Custom Stage Data (Prismatic) Listed below 

Elevation 
(feet) 
81.00 
82.00 
83.00 
84.00 
85.00 
86.00 

Surf.Area 
(sq-ft) 

210 
342 
507 
701 
925 

1,180 

Inc.Store 
(cubic-feet) 

0 
276 
425 
604 
813 

1,053 

Cum.Store 
(cubic-feet) 

0 
276 
701 

1,305 
2,118 
3,170 

Rainfall not specified 

12/27/2004 
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sed3 Rainfall not specified I Prepared by LANDMARK DESIGN GROUP Page 1 
H}'.droCAD® 7.00 s/n 001765 © 1986-2003 AQQlied Microcom12uter S}'.stems 12/22/2004 

Stage-Area-Storage for Pond 3: sed trap 3 I 
Elevation Surface Storage Elevation Surface Storage 

I {feet} {sg-ft} (cubic-feet} (feet} (sg-ft} (cubic-feet} 
81.00 210 0 81.52 279 144 
81.01 211 3 81.53 280 146 
81.02 213 6 81.54 281 149 I 81.03 214 8 81.55 283 152 
81.04 215 11 81.56 284 155 
81.05 217 14 81.57 285 157 
81.06 218 17 81.58 287 160 I 81.07 219 19 81.59 288 163 
81.08 221 22 81.60 289 166 
81.09 222 25 81.61 291 168 

I 81.10 223 28 81.62 292 171 
81.11 225 30 81.63 293 174 
81.12 226 33 81.64 294 177 
81.13 227 36 81.65 296 179 I 81.14 228 39 81.66 297 182 
81.15 230 41 81.67 298 185 
81.16 231 44 81.68 300 188 

I 81.17 232 47 81.69 301 190 
81.18 234 50 81.70 302 193 
81.19 235 52 81.71 304 196 
81.20 236 55 81.72 305 199 

I 81.21 238 58 81.73 306 201 
81.22 239 61 81.74 308 204 
81.23 240 63 81.75 309 207 
81.24 242 66 81.76 310 210 I 81.25 243 69 81.77 312 213 
81.26 244 72 81.78 313 215 
81.27 246 75 81.79 314 218 

I 81.28 247 77 81.80 316 221 
81.29 248 80 81.81 317 224 
81.30 250 83 81.82 318 226 
81.31 251 86 81.83 320 229 

I 81.32 252 88 81.84 321 232 
81.33 254 91 81.85 322 235 
81.34 255 94 81.86 324 237 
81.35 256 97 81.87 325 240 I 81.36 258 99 81.88 326 243 
81.37 259 102 81.89 327 246 
81.38 260 105 81.90 329 248 

I 81.39 261 108 81.91 330 251 
81.40 263 110 81.92 331 254 
81.41 264 113 81.93 333 257 
81.42 265 116 81.94 334 259 I 81.43 267 119 81.95 335 262 
81.44 268 121 81.96 337 265 
81.45 269 124 81.97 338 268 
81.46 271 127 81.98 339 270 I 81.47 272 130 81.99 341 273 
81.48 273 132 82.00 342 276 
81.49 275 135 82.01 344 280 

I 81.50 276 138 82.02 345 284 
81.51 277 141 82.03 347 289 

I 
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sed3 Rainfall not specified 
Prepared by LANDMARK DESIGN GROUP Page2 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 12/22/2004 

I Stage-Area-Storage for Pond 3: sed trap 3 (continued) 

Elevation Surf ace Storage Elevation Surface Storage 

I (feet) (sg-ft) (cubic-feet) (feet) (sg-ft) (cubic-feet) 
82.04 349 293 82.56 434 514 
82.05 350 297 82.57 436 518 

I 
82.06 352 301 82.58 438 522 
82.07 354 306 82.59 439 526 
82.08 355 310 82.60 441 531 
82.09 357 314 82.61 443 535 

I 82.10 358 318 82.62 444 539 
82.11 360 323 82.63 446 543 
82.12 362 327 82.64 448 548 

I 
82.13 363 331 82.65 449 552 
82.14 365 335 82.66 451 556 
82.15 367 340 82.67 453 560 
82.16 368 344 82.68 454 565 

I 82.17 370 348 82.69 456 569 
82.18 372 352 82.70 458 573 
82.19 373 357 82.71 459 577 
82.20 375 361 82.72 461 582 

I 82.21 377 365 82.73 462 586 
82.22 378 369 82.74 464 590 
82.23 380 374 82.75 466 594 

I 
82.24 382 378 82.76 467 599 
82.25 383 382 82.77 469 603 
82.26 385 386 82.78 471 607 
82.27 387 391 82.79 472 611 

I 82.28 388 395 82.80 474 616 
82.29 390 399 82.81 476 620 
82.30 391 403 82.82 477 624 
82.31 393 408 82.83 479 628 

I 82.32 395 412 82.84 481 633 
82.33 396 416 82.85 482 637 
82.34 398 420 82.86 484 641 

I 
82.35 400 425 82.87 486 645 
82.36 401 429 82.88 487 650 
82.37 403 433 82.89 489 654 
82.38 405 437 82.90 491 658 

I 82.39 406 442 82.91 492 662 
82.40 408 446 82.92 494 667 
82.41 410 450 82.93 495 671 

I 
82.42 411 454 82.94 497 675 
82.43 413 459 82.95 499 679 
82.44 415 463 82.96 500 684 
82.45 416 467 82.97 502 688 

I 82.46 418 471 82.98 504 692 
82.47 420 476 82.99 505 696 
82.48 421 480 83.00 507 701 
82.49 423 484 83.01 509 707 

I 82.50 425 488 83.02 511 713 
82.51 426 492 83.03 513 719 
82.52 428 497 83.04 515 725 

I 
82.53 429 501 83.05 517 731 
82.54 431 505 83.06 519 737 
82.55 433 509 83.07 521 743 

' ' 
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sed3 Rainfall not specified 

I Prepared by LANDMARK DESIGN GROUP Page3 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 AEElied MicrocomEuter Systems 12/22/2004 

Stage-Area-Storage for Pond 3: sed trap 3 (continued) I 
Elevation Surface Storage Elevation Surface Storage 

I {feet} {sg-ft} ! cubic-feet} {feet) {sg-ft} {cubic-feet} 
83.08 523 749 83.60 623 1,063 
83.09 524 755 83.61 625 1,069 
83.10 526 761 83.62 627 1,075 I 83.11 528 767 83.63 629 1,081 
83.12 530 773 83.64 631 1,087 
83.13 532 779 83.65 633 1,093 

I 83.14 534 785 83.66 635 1,099 
83.15 536 791 83.67 637 1,105 
83.16 538 797 83.68 639 1, 111 
83.17 540 803 83.69 641 1, 117 

I 83.18 542 809 83.70 643 1,123 
83.19 544 815 83.71 645 1,129 
83.20 546 821 83.72 647 1,135 
83.21 548 827 83.73 649 1, 141 I 83.22 550 833 83.74 651 1,147 
83.23 552 839 83.75 653 1,154 
83.24 554 845 83.76 654 1, 160 

I 83.25 556 852 83.77 656 1,166 
83.26 557 858 83.78 658 1,172 
83.27 559 864 83.79 660 1, 178 
83.28 561 870 83.80 662 1, 184 

I 83.29 563 876 83.81 664 1,190 
83.30 565 882 83.82 666 1,196 
83.31 567 888 83.83 668 1,202 
83.32 569 894 83.84 670 1,208 I 83.33 571 900 83.85 672 1,214 
83.34 573 906 83.86 674 1,220 
83.35 575 912 83.87 676 1,226 

I 83.36 577 918 83.88 678 1,232 
83.37 579 924 83.89 680 1,238 
83.38 581 930 83.90 682 1,244 
83.39 583 936 83.91 684 1,250 I 83.40 585 942 83.92 685 1,256 
83.41 587 948 83.93 687 1,262 
83.42 588 954 83.94 689 1,268 
83.43 590 960 83.95 691 1,274 I 83.44 592 966 83.96 693 1,280 
83.45 594 972 83.97 695 1,286 
83.46 596 978 83.98 697 1,292 

I 83.47 598 984 83.99 699 1,298 
83.48 600 990 84.00 701 1,305 
83.49 602 996 84.01 703 1,313 
83.50 604 1,003 84.02 705 1,321 I 83.51 606 1,009 84.03 708 1,329 
83.52 608 1,015 84.04 710 1,337 
83.53 610 1,021 84.05 712 1,345 

I 83.54 612 1,027 84.06 714 1,353 
83.55 614 1,033 84.07 717 1,361 
83.56 616 1,039 84.08 719 1,370 
83.57 618 1,045 84.09 721 1,378 

I 83.58 620 1,051 84.10 723 1,386 
83.59 621 1,057 84.11 726 1,394 

I 
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Prepared by LANDMARK DESIGN GROUP Page4 
HydroCAD® 7.00 sin 001765 © 1986·2003 Applied Microcomputer Systems 12/22/2004 

I Stage-Area-Storage for Pond 3: sed trap 3 (continued) 

Elevation Surface Storage Elevation Surface Storage 

I {feet) {sg·ft} {cubic-feet) {feet} {sg·ft} {cubic· feet l 
84.12 728 1,402 84.64 844 1,825 
84.13 730 1,410 84.65 847 1,833 

I 
84.14 732 1,418 84.66 849 1,841 
84.15 735 '1,426 84.67 851 1,849 
84.16 737 1,435 84.68 853 1,857 
84.17 739 1,443 84.69 856 1,865 

I 84.18 741 1,451 84.70 858 1,874 
84.19 744 1,459 84.71 860 1,882 
84.20 746 1,467 84.72 862 1,890 

I 
84.21 748 1,475 84.73 865 1,898 
84.22 750 1,483 84.74 867 1,906 
84.23 753 1,491 84.75 869 1,914 
84.24 755 1,500 84.76 871 1,922 

I 84.25 757 1,508 84.77 873 1,931 
84.26 759 1,516 84.78 876 1,939 
84.27 761 1,524 84.79 878 1,947 
84.28 764 1,532 84.80 880 1,955 

I 84.29 766 1,540 84.81 882 1,963 
84.30 768 1,548 84.82 885 1,971 
84.31 770 1,557 84.83 887 1,979 

I 
84.32 773 1,565 84.84 889 1,987 
84.33 775 1,573 84.85 891 1,996 
84.34 777 1,581 84.86 894 2,004 
84.35 779 1,589 84.87 896 2,012 

I 84.36 782 1,597 84.88 898 2,020 
84.37 784 1,605 84.89 900 2,028 
84.38 786 1,613 84.90 903 2,036 
84.39 788 1,622 84.91 905 2,044 

I 84.40 791 1,630 84.92 907 2,052 
84.41 793 1,638 84.93 909 2,061 
84.42 795 1,646 84.94 912 2,069 

I 
84.43 797 1,654 84.95 914 2,077 
84.44 800 1,662 84.96 916 2,085 
84.45 802 1,670 84.97 918 2,093 
84.46 804 1,678 84.98 921 2,101 

I 84.47 806 1,687 84.99 923 2,109 
84.48 809 1,695 85.00 925 2,118 
84.49 811 1,703 85.01 928 2,128 

I 
84.50 813 1,711 85.02 930 2,139 
84.51 815 1,719 85.03 933 2,149 
84.52 817 1,727 85.04 935 2,160 
84.53 820 1,735 85.05 938 2,170 

I 84.54 822 1,744 85.06 940 2,181 
84.55 824 1,752 85.07 943 2,191 

; 84.56 826 1,760 85.08 945 2,202 
84.57 829 1,768 85.09 948 2,212 

I 84.58 831 1,776 85.10 950 2,223 
84.59 833 1,784 85.11 953 2,233 

; 84.60 835 1,792 85.12 956 2,244 

I 
84.61 838 1,800 85.13 958 2,254 
84.62 840 1,809 85.14 961 2,265 
84.63 842 1,817 85.15 963 2,275 J 

' 



' sed3 Rainfall not specified 

I Prepared by LANDMARK DESIGN GROUP Page 5 
H~droCAD® 7.00 s/n 001765 © 1986-2003 AQQlied MicrocomQuter S~stems 12/22/2004 

Stage-Area-Storage for Pond 3: sed trap 3 (continued) I 
Elevation Surface Storage Elevation Surface Storage 

I {feet} {sg-ft} {cubic-feet) {feet} {sg-ft) {cubic-feet} 
85.16 966 2,286 85.68 1,098 2,833 
85.17 968 2,296 85.69 1, 101 2,844 
85.18 971 2,307 85.70 1,104 2,854 I 85.19 973 2,317 85.71 1,106 2,865 
85.20 976 2,328 85.72 1, 109 2,875 
85.21 979 2,339 85.73 1, 111 2,886 

I 85.22 981 2,349 85.74 1,114 2,896 
85.23 984 2,360 85.75 1, 116 2,907 
85.24 986 2,370 85.76 1,119 2,917 
85.25 989 2,381 85.77 1, 121 2,928 -1 85.26 991 2,391 85.78 1,124 2,938 
85.27 994 2,402 85.79 1,126 2,949 
85.28 996 2,412 85.80 1,129 2,959 
85.29 999 2,423 85.81 1,132 2,970 I 85.30 1,001 2,433 85.82 1,134 2,981 
85.31 1,004 2,444 85.83 1, 137 2,991 
85.32 1,007 2,454 85.84 1,139 3,002 

I 85.33 1,009 2,465 85.85 1,142 3,012 
85.34 1,012 2,475 85.86 1, 144 3,023 
85.35 1,014 2,486 85.87 1,147 3,033 
85.36 1,017 2,496 85.88 1,149 3,044 I 85.37 1,019 2,507 85.89 1,152 3,054 
85.38 1,022 2,517 85.90 1,155 3,065 
85.39 1,024 2,528 85.91 1,157 3,075 
85.40 1,027 2,539 85.92 1,160 3,086 I 85.41 1,030 2,549 85.93 1,162 3,096 
85.42 1,032 2,560 85.94 1, 165 3,107 
85.43 1,035 2,570 85.95 1,167 3,117 

I 85.44 1,037 2,581 85.96 1,170 3,128 
85.45 1,040 2,591 85.97 1,172 3,138 
85.46 1,042 2,602 85.98 1,175 3,149 
85.47 1,045 2,612 85.99 1,177 3,159 I 85.48 1,047 2,623 86.00 1,180 3,170 
85.49 1,050 2,633 
85.50 1,053 2,644 
85.51 1,055 2,654 I 85.52 1,058 2,665 
85.53 1,060 2,675 
85.54 1,063 2,686 

I 85.55 1,065 2,696 
85.56 1,068 2,707 
85.57 1,070 2,717 
85.58 1,073 2,728 I 85.59 1,075 2,738 
85.60 1,078 2,749 
85.61 1,081 2,760 

I 85.62 1,083 2,770 
85.63 1,086 2,781 
85.64 1,088 2,791 
85.65 1,091 2,802 

I 85.66 1,093 2,812 
85.67 1,096 2,823 

I 
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DISTURBED AREA SED4 

Drainage Diagram for SED 4 
Prepared by Landmark Design Group 05/09/2005 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency ,spillway) 

Basin# ~ __ ............. ___ _ Location 
-~---------

Total area draining to basin: H , 9 acres. 

Basin Volume Desi~n 

Wet Storage: 

1. 

2. 

3. 

4. 

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

67 cu. yds. x lj , ~ acres = 3 2 'f, "3 cu. yds. 

Available basin volume = .3~ c} cu. yds. at elevation 9-Q, 8D. (From 
storage - elevation curve) 

Excavate 1'1 / A cu. yds. to obtain required volume*. 

* Elevation corresponding to required volume = invert of the dewatering 
orifice. 

Available volume before cleanout required. 

33 cu. yds. x. l..j, 9 acres = I lo 1, 7cu. yds. 

5. Elevation corresponding to cleanout level = (0 '1 , 30 

(From Storage - Elevation Curve) 

6. Distance from invert of the dewatering orifice to cleanout level = I . 5 ft. 
(Min. = 1.0 ft.) 

Dry Storage: 

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

67 cu. yds. x ~ , 9 acres = ;3Q i 3 cu. yds. 
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1992 

8. 

9. 

3.14 

Total available basin volume at crest of riser* = (o 9 0 cu. yds. at 
elevation 13 ~ 5 

. (From Storage - Elevation Curve) 

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

Diameter of dewatering orifice = 3 m. ------
~-~ 

10. Diameter of flexible tubing = !:J in. (diameter of dewatering orifice -----plus 2 inches). 

Preliminary Design Elevations 

11. 

Basin Shape 

12. 

Runoff 

13. 

14. 

Crest of Riser = --::::J ':I 7- ~s 
I ) ' 

Top of Dam = "1- ""-=t -----
Design High Water = -;::'> .'10 l.Z-"5'/P.~ 
Upstream Toe of Dam = lo 'l· ,Cf.) 

Length of Flow 
Effective Width 

L._ = 
We 

If > 2, baffles are not required ---~--"-
If < 2, baffles are required ------

= 

= 

S-. ~ cfs 

·;;a.._. \ cfs 

(From Chapter 5) 

(From Chapter 5) 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity QP = Q2 = cfs. 
(riser and barrel) 

":ithout emergency spillway, required spillway capacity QP = Q25 ='22· \ cfs. 
( nser and barrel) 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = ____ ft. (Using O:z) 

h = Crest of Emergency Spillway Elevation Crest of Riser Elevation 

Without emergency spillway: 

Assumed available head (h) = 0 , Lo5 ft. (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = ~ 8 in. Actual head (h) = D1 ~':;)ft. 

(From Pl~te 3·.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = (o'j ft. 

Head (H) on barrel through embankment = ~ 1 l..oto ft. 

(From Plate 3.14-7). 

19. Barrel diameter = 7-Y in. 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter = -;:i 2- inches. 

Height = 9 \ inches. 

(From Table 3.14-D). 

Emergency Spillway Design 

21. Required spillway capacity Oe = 0 25 - QP = cfs. 

22. Bottom width (b) = ft.; the slope of the exit channel (s) = 
____ ft./foot; and the minimum length of the exit" channel (x) = 

ft. -==---=--(From Table 3.14-C). 
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Anti-Seep Collar Design 

23. Depth of water at principal spillway crest (Y) =lo, 25 ft.. 

Slope of upstream face of embankment (Z) = 3 :1. 

Slope of principal spillway barrel (Sb) = I . 1...(o % 

Length of barrel in saturated zone (L5) = l4-lo, 61 ft. 

3.14 

24. Number of collars required = 3 .-\ t." r-t I II 
dimensions = 3 -w 'l( 5 ·- LP 

(from Plate 3.14-12). 

Final Design Elevations 

-::::i OD 
25. Top of Dam = _L t 

'lo 
· Design High Water = _-=1....:....

7= . .>_,___ 

Emergency Spillway Crest = \v \ 1'°>\ 

Principal Spillway Crest = -=t- '3 26 

%-0 
Dewatering Orifice Invert = "-:f-o , 

·::.>o 
Cleanout Elevation =:: f..o q ... , 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 

I ricJ) Area" (if excavation was performed) = o T 
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NUMBER OF ANTI-SEEP COLLARS REQUIRED 

Source: USDA-SCS 
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SEO 4 Type II 24-hr 1 YEAR Rainfa/1=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:02:51 PM 

Subcatchment POST: DISTURBED AREA 

Runoff = 1.87 cfs @ 12.20 hrs, Volume= 0.149 af, Depth= 1.00" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 

1.800 80 1/2 acre lots, 25% imp, HSG C 

Tc Length 
(min) (feet) 

25.0 

2-

5 

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

8 

Direct Entry, 

Subcatchment POST: DISTURBED AREA 

9 

Hydrograph 

1.87 cfs 

Type 11 24-h r 1 YEAR 
Rainfall=2.80" 

Runoff Area=1.800 ac 
Runoff Volume=0.149 at 

Runoff Depth=1.00" 
Tc=25.0 min 

CN=BO 

! ''I ' 'l I 

10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff~ 
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SED 4 Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:02:53 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond 84: SEO 4 

1.800 ac, Inflow Depth = 1.00" for 
1.87 ds @ 12.20 hrs, Volume= 
0.31 ds @ 12.96 hrs, Volume= 
0.31 ds @ 12.96 hrs, Volume= 

1 YEAR event 
0.149 af 
0.139 af, Atten= 84%, 
0.139 af 

Routing by Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Starting Elev= 49.50' Surf.Area= 1,197 sf Storage= 3,285 d 

Lag= 46.1 min 

Peak Elev= 51.32' @ 12.96 hrs Surf.Area= 1,847 sf Storage= 6,280 d (2,995 d above start) 
Plug-Flow detention time= 307.8 min cakulated for 0.064 af (43% of inflow) 
Center-of-Mass det. time= 102.3 min ( 916.7 - 814.4 ) 

# 
1 

Elevation 
(feet) 

47.50 
54.00 
57.50 

Invert 
47.50' 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
23,684 d Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

485 
2,800 
4,633 

Inc.Store 
(cubic-feet) 

0 
10,676 
13,008 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
10,676 
23,684 

45.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 44.00' S= 0.0161 '/' n= 0.012 Cc= 0.900 

49.50' 3.0" Vert. Orifice/Grate C= 0.600 
54.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

.t_imary Outflow Max=0.31 ds @ 12.96 hrs HW=51.32' (Free Discharge) 
~=Culvert (Passes 0.31 ds of 34.90 cfs potential flow) 
[2=0rifice/Grate (Orifice Controls 0.31 ds @ 6.3 fps) 

3=0rifice/Grate ( Controls 0.00 ds) 



SEO 4 Type 1124-hr1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:02:54 PM 

2-

~ 1-
u:: 

Pond B4: SEO 4 

Hydrograph 

1.87 cfs 

Inflow Area=1.800 ac 
Peak Elev=51.32' 
Storage=6,280 cf 

o~(L4.~(4:L..~(L4CL£.CLL.~"LL.t.~~::.._,....--~--..,......,...,....,..~--..--....... ..--_,..,.~,.....,..,..-" 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

D Inflow 
D Primary 
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I SED4 Type II 24-hr 1 YEAR Rainfa//=2.80" 

Prepared by Landmark Design Group 
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I Stage-Discharge for Pond 84: SED 4 

Elevation Primary Elevation Primary 

I (feet) (cfs) (feet) (cfs) 
47.50 0.00 52.80 0.42 
47.60 0.00 52.90 0.43 

I 47.70 0.00 53.00 0.43 
47.80 0.00 53.10 0.44 
47.90 0.00 53.20 0.45 
48.00 0.00 53.30 0.45 

I 48.10 0.00 53.40 0.46 
48.20 0.00 53.50 0.47 
48.30 0.00 53.60 0.47 

I 
48.40 0.00 53.70 0.48 
48.50 0.00 53.80 0.48 
48.60 0.00 53.90 0.49 
48.70 0.00 54.00 0.49 

I 48.80 0.00 54.10 1.80 
48.90 0.00 54.20 4.18 
49.00 0.00 54.30 7.26 
49.10 0.00 54.40 10.91 

I 49.20 0.00 54.50 15.05 
49.30 0.00 54.60 19.63 
49.40 0.00 54.70 24.60 

I 
49.50 0.00 54.80 29.94 
49.60 0.02 54.90 35.63 
49.70 0.06 55.00 41.64 
49.80 0.10 55.10 45.63 

I 49.90 0.12 55.20 45.88 
50.00 0.14 55.30 46.13 
50.10 0.16 55.40 46.38 
50.20 0.18 SS.SO 46.62 

I 50.30 0.19 55.60 46.87 
50.40 0.21 55.70 47.11 
50.50 0.22 55.80 47.35 

I 
50.60 0.23 55.90 47.60 
50.70 0.25 56.00 47.83 
50.80 0.26 56.10 48.07 
50.90 0.27 56.20 48.31 

I 51.00 0.28 56.30 48.55 
51.10 0.29 56.40 48.78 
51.20 0.30 56.50 49.02 
51.30 0.31 56.60 49.25 

I 51.40 0.31 56.70 49.48 
51.50 0.32 56.80 49.71 
51.60 0.33 56.90 49.94 

I 
51.70 0.34 57.00 50.17 
51.80 0.35 57.10 50.40 
51.90 0.36 57.20 50.62 
52.00 0.36 57.30 50.85 

I 52.10 0.37 57.40 51.07 
52.20 0.38 57.50 51.30 
52.30 0.39 
52.40 0.39 

I 52.50 0.40 
52.60 0.41 
52.70 0.41 

I 



SEO 4 Type II 24-hr 25 YEAR Rainfalf =6.40" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:02:56 PM 

Subcatchment POST: DISTURBED AREA 

Runoff = 7.22 cfs@ 12.18 hrs, Volume= 0.576 af, Depth= 3.84" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 25 YEAR Rainfall=6.40" 

Area (ac) CN Description 

1.800 80 1/2 acre lots, 25% imp, HSG C 

Tc Length 
(min) (feet) 

25.0 

8-

7 

6-

5-

~ 
~ 

~ 4--
0 
ii: 

3--

2 

1-

0 
5 6 

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

Direct Entry, 

Subcatchment POST: DISTURBED AREA 

11 

Hydrograph 

7.22 cfs 

Type II 24-h r 25 YEAR 
Rainfall=6.40" 

Runoff Area=1.800 ac 
Runoff Volume=0.576 af 

Runoff Depth=3.84" 
Tc=25.0 min 

CN=80 

I' ''I 'l' 'I I 

12 13 14 15 18 
Time (hours) 

[ D RunoffJ 
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SED 4 Type II 24-hr 25 YEAR Rainfal/=6.40" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:02:58 PM 

Pond 84: SED 4 

Inflow Area = 1.800 ac, Inflow Depth= 3.84" for 25 YEAR event 
Inflow = 7.22 ds@ 12.18 hrs, Volume= 0.576 af 
Outflow = 6.14 ds@ 12.31 hrs, Volume= 0.495 af, Atten= 15%, Lag= 7.9 min 
Primary = 6.14 ds@ 12.31 hrs, Volume= 0.495 af 

Routing by Stor-Ind method, Time Span= S.00-20.00 hrs, dt= 0.05 hrs 
Starting Elev= 49.50' Surf.Area= 1,197 sf Storage= 3,285 d 
Peak Elev= 54.26' @ 12.31 hrs Surf.Area= 2,938 sf Storage= 11,656 d (8,371 d above start) 
Plug-Flow detention time= 164.7 min calculated for 0.419 af (73% of inflow) 
Center-of-Mass det. time= 74.3 min ( 860.2 - 785.8 ) 

# Invert 

1 47.50' 

Elevation 
(feet) 

47.50 
54.00 
57.50 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
23,684 d Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

485 
2,800 
4,633 

Inc.Store 
(cubic-feet) 

0 
10,676 
13,008 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
10,676 
23,684 

45.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 44.00' S= 0.0161 '/' n= 0.012 Cc= 0.900 

49.50' 3.0" Vert. Orifice/Grate C= 0.600 
54.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

timary Outflow Max=5.88 ds @ 12.31 hrs HW=54.26' (Free Discharge) 
i=Culvert (Passes 5.88 ds of 43.47 ds potential flow) 
[2=0rifice/Grate (Orifice Controls 0.51 ds @ 10.4 fps) 

3=0rifice/Grate (Weir Controls 5.37 ds @ 1.7 fps) 



SEO 4 Type II 24-hr 25 YEAR Rainfa/1=6.40" 
Prepared by Landmark Design Group 
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$! 
.!::'.-

:: 
.2 
LJ.. 

8-

7-

6-

5 

4-

3-

2-

0, 
5 7 8 

Pond B4: SEO 4 

Hydrograph 

7.22 cfs 

Inflow Area=1.800 ac 
Peak Elev=54.26' 

Storage=11,656 cf 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

[] lnfiow 
D Primary 

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



I 
I 

SED4 Type II 24-hr 25 YEAR Rainfal/=6. 40" 
Prepared by Landmark Design Group 
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I Stage-Discharge for Pond 84: SED 4 

Elevation Primary Elevation Primary 

I (feet) (cfs) (feet) (cfs) 
47.50 0.00 52.80 0.42 
47.60 0.00 52.90 0.43 

I 
47.70 0.00 53.00 0.43 
47.80 0.00 53.10 0.44 
47.90 0.00 53.20 0.45 
48.00 0.00 53.30 0.4S 

I 48.10 0.00 53.40 0.46 
48.20 0.00 53.50 0.47 
48.30 0.00 53.60 0.47 
48.40 0.00 53.70 0.48 

I 48.SO 0.00 S3.80 0.48 
48.60 0.00 S3.90 0.49 
48.70 0.00 54.00 0.49 

I 
48.80 0.00 54.10 1.80 
48.90 0.00 54.20 4.18 
49.00 0.00 54.30 7.26 
49.10 0.00 54.40 10.91 

I 49.20 0.00 54.50 15.0S 
49.30 0.00 54.60 19.63 
49.40 0.00 54.70 24.60 
49.50 0.00 54.80 29.94 

I 49.60 0.02 54.90 35.63 
49.70 0.06 55.00 41.64 
49.80 0.10 55.10 45.63 

I 
49.90 0.12 55.20 45.88 
50.00 0.14 55.30 46.13 
50.10 0.16 55.40 46.38 
50.20 0.18 55.50 46.62 

I 50.30 0.19 55.60 46.87 
50.40 0.21 55.70 47.11 
so.so 0.22 55.80 47.3S 
S0.60 0.23 55.90 47.60 

I S0.70 0.25 56.00 47.83 
50.80 0.26 56.10 48.07 
50.90 0.27 56.20 48.31 

I 
51.00 0.28 S6.30 48.5S 
51.10 0.29 56.40 48.78 
51.20 0.30 56.50 49.02 
Sl.30 0.31 56.60 49.2S 

I Sl.40 0.31 56.70 49.48 
Sl.SO 0.32 56.80 49.71 
51.60 0.33 56.90 49.94 
Sl.70 0.34 57.00 50.17 

I 51.80 0.35 57.10 50.40 
51.90 0.36 57.20 50.62 
52.00 0.36 57.30 50.8S 

I 
52.10 0.37 57.40 51.07 
52.20 0.38 57.50 51.30 
52.30 0.39 
52.40 0.39 

I 52.SO 0.40 
52.60 0.41 
52.70 0.41 

I 
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SEO 5 DA 

SEO BASIN 5 

Drainage Diagram for bmp5 
Prepared by Landmark Design Group 05/09/2005 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency ,spillway) 

Basin # 1
.-.-; Location ------- ~~-~-------

Total area draining to basin: Lj , 9 acres. 

Basin Yolume Design 

Wet Storage: 

1. 

2. 

3. 

4. 

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

67 cu. yds. x Y , 9 acres = ·z 2 ~ , 3 cu. yds. 

Available basin volume = 3 ;;> c1 cu. yds. at elevation 9-o, ZiC. (From 
storage - elevation curve) 

Excavate ,,J / H cu. yds. to obtain required volume*. 

* Elevation corresponding to required volume = invert of the dewatering 
orifice. 

Available volume before cleanout required. 

33 cu. yds. x Ll . c1 acres = I lo I , 7 cu. yds. 

5. Elevation corresponding to cleanout level = (n '1 , 30 

(From Storage - Elevation Curve) 

6. Distance from invert of the dewatering orifice to cleanout level = I . '5 ft. 
(Min. = 1.0 ft.) 

Dry Storage: 

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

67 cu. yds. x Y , q acres = 39 ~ 3 cu. yds. 
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1992 

8. 

9. 

3.14 

Total available basin volume at crest of riser* = {c; Cj () cu. yds. at 
elevation i 3 ~ 5 

. (From Storage - Elevation Curve) 

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

Diameter of dewatering orifice = 3 in. ------
10. Diameter of flexible tubing = ___ ;:::-_) __ in. (diameter of dewatering orifice 

plus 2 inches). 

Preliminary Design Elevations 
_., 1::::, 

11. Crest of Riser = -=j ":t ::.. '-· 

Basin Shape 

12. 

Runoff 

13. 

Top of Dam = ·1 --~ 
.. , 

Design High Water = 1 :~: > l'Z-'=' '/ 1' i -----
Upstream Toe of Dam = ~.f-1· o:: __ ... _,....__ __ 

Length of Flow 
Effective Width 

L = 
We 

If > 2, baffles are not required 

(.p l' i /20 

------

If < 2, baffles are required ------

02 = ~ '<. cfs _ _.\)"-'' '....;.';:...." - (From Chapter 5) 

14. 025 = (From Chapter 5) 

Principal Spillway Desi~ 

15. With emergency spillway, required spillway capacity QP = 0 2 = cfs. 
(riser and barrel) 

Without emergency spillway, required spillway capacity OP= Q25 ='22· \ cfs. 
(riser and barrel) 
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16. With emergency spillway: 

Assumed available head (h) = ____ ft. (Using Qi) 

h = Crest of Emergency Spillway Elevation Crest of Riser Elevation 

Without emergency spillway: 

Assumed available head (h) = ,' I h 
G , lD ~-- ft. (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = 1--) 2 in. Actual head (h} = D. ~~ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = (ot-i ft. 

Head (H) on barrel through embankment = <t>' trl.c ft. 

(From Plate 3.14-7). 

19. Barrel diameter = '1. Y m. 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter = -::::i 2.. inches. 

Height = CJ \ inches. 

(From Table 3.14-D). 

Enier~ency fulillway Desiw 

21. 

22. 

Required spillway capacity Oe = 0 25 - QP = cfs. -----
Bottom width (b) = ft.; the slope of the exit channel (s) = 
____ ft./foot; and the minimum length of the exit channel (x) = 

ft. 
~---
(From Table 3.14-C). 
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1992 

Anti-See,p Collar Desiim 

23. Depth of water at principal spillway crest (Y) =lo, 25 ft. 

Slope of upstream face of embankment (Z) = 3 : 1. 

Slope of principal spillway barrel (Sb) = I . 1....(o % 

Length of barrel in saturated zone (L5
) = Y-lP 1 t)::t ft. 

3.14 

24. Number of collars required = ':< dimensions = 3 1- f.ci" '>( ~~-,' • lo 
11 

---=-:;;...·_ 

(from Plate 3.14-12). 

Final Design Elevations 

25. Top of Dam = ~l cf;:; 

<;;c, 
· Design High Water = "":1?; ----..-.£..--

Emergency Spillway Crest = \,) \ (2:; 

Principal Spillway Crest = 

Dewatering Orifice Invert = --=t{J , ~;,O 

Cleanout Elevation = 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 

I ri_C/.) 
Area" (if excavation was performed) = 'O i 
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LANDMARK Client ______ _ 

Subject _____ _ Project# ______ _ 

Computed Checked DESIGN GROUP Date ___ Sheet# __ 

Engineers + Planners + Surveyors + Landscape Architects + Environmental Scientists 

L6 & v (z,i ~ (I+. if.a-~) 
y~ &/26

1 

-z z= "3: ( 
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for a 10% increase in the .... - length of flow path. .... -
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NUMBER OF ANTI-SEEP COLLARS REQUIRED 
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bmpS Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
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Subcatchment DASBS: SEO 5 DA 

Runoff = 5.84 cfs@ 12.14 hrs, Volume= 0.450 af, Depth= 1.10" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 

4.900 80 1/2 acre lots, 25% imp, HSG C 

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

20.0 Direct Entry, 

Subcatchment DASBS: SEO 5 DA 
Hydrograph 

6-
5.84 cfs 

Type II 24-hr 1 YEAR 

5- Rainfall=2.80" 
Runoff Area=4.900 ac 

4- Runoff Volume=0.450 af 
:§' 

Runoff Depth=1.1 O" .::.. 
~ 
0 3- Tc=20.0 min u:: 

CN=BO 
2-

o~~~~~=::'~'~,,:, ,~,,,~,"~"~'~'"~'''!~'~'~'''I~,,,~,,,~,,,~,'~",~,,,~,,,~,,~.,~"'~"~ .. ~,'~' '~~~~~~~~ 
0 2 4 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 

Time (hours) 

ID Runofff 
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bmpS Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 5:08:56 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond SBS: SEO BASIN 5 

4.900 ac, Inflow Depth = 1.10" for 
5.84 cfs@ 12.14 hrs, Volume= 
0.68 cfs @ 13.03 hrs, Volume= 
0.68 cfs @ 13.03 hrs, Volume= 

1 YEAR event 
0.450 af 
0.450 af, Atten= 88%, 
0.450 af 

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Starting Elev= 70.84' Surf.Area= 2,997 sf Storage= 9,043 cf 

Lag= 53.4 min 

Peak Elev= 73.28'@ 13.03 hrs Surf.Area= 4,445 sf Storage= 18,773 cf (9,730 cf above start) 
Plug-Flow detention time= 747 .8 min calculated for 0.242 af (54% of inflow) 
Center-of-Mass det. time= 353.8 min ( 1,213.3 - 859.5 ) 

# 
1 

Elevation 
(feet) 
67.00 
70.00 
75.00 
76.00 

Invert 
67.00' 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
31,425 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 
1,300 
2,500 
5,460 
6,190 

Inc.Store 
(cubic-feet) 

0 
5,700 

19,900 
5,825 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
5,700 

25,600 
31,425 

66.00' 24.0" x 64.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 65.22' S= 0.0122 '/' n= 0.012 Cc= 0.900 

70.84' 3.0" Vert. Orifice/Grate C= 0.600 
73.25' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=0.62 cfs@ 13.03 hrs HW=73.28' (Free Discharge) 
i=Culvert (Passes 0.62 cfs of 37.92 cfs potential flow) 
[2=0rifice/Grate (Orifice Controls 0.36 cfs @ 7.3 fps) 

3=0rifice/Grate (Weir Controls 0.26 ds @ 0.6 fps) 



bmpS Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 5:08:57 PM 

.!C' 
~ 
;: 
0 
ii: 

6-

5 

4-

3-

2 

5.84 cfs 

Pond SBS: SEO BASIN 5 
Hydrograph 

Inflow Area=4.900 ac 
Peak Elev=73.28' 

Storage=18, 773 cf 

0 , " I ' I ""I '•' '" "' ~ 
0 2 4 6810121416182022242628303234 36384042444648505254565860 626466687072 

Time (hours) 

D Inflow 
D Primary 
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I bmpS Type II 24-hr 1 YEAR Rainfal/=2.80" 

Prepared by Landmark Design Group 

I 
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Stage-Discharge for Pond SBS: SED BASIN 5 

I Elevation Primary Elevation Primary 
(feet) (cfs) (feet) (cfs) 
67.00 0.00 72.30 0.27 

I 67.10 0.00 72.40 0.28 
67.20 0.00 72.50 0.29 
67.30 0.00 72.60 0.30 
67.40 0.00 72.70 0.31 

I 67.50 0.00 72.80 0.32 
67.60 0.00 72.90 0.33 
67.70 0.00 73.00 0.34 

I 
67.80 0.00 73.10 0.35 
67.90 0.00 73.20 0.35 
68.00 0.00 73.30 0.82 
68.10 0.00 73.40 2.76 

I 68.20 0.00 73.50 5.51 
68.30 0.00 73.60 8.89 
68.40 0.00 73.70 12.80 
68.50 0.00 73.80 17.16 

I 68.60 0.00 73.90 21.94 
68.70 0.00 74.00 27.10 
68.80 0.00 74.10 32.62 

I 
68.90 0.00 74.20 38.47 
69.00 0.00 74.30 40.87 
69.10 0.00 74.40 41.15 
69.20 0.00 74.50 41.43 

I 69.30 0.00 74.60 41.70 
69.40 0.00 74.70 41.97 
69.50 0.00 74.80 42.25 
69.60 0.00 74.90 42.52 

I 69.70 0.00 75.00 42.78 
69.80 0.00 75.10 43.05 
69.90 0.00 75.20 43.32 

I 
70.00 0.00 75.30 43.58 
70.10 0.00 75.40 43.84 
70.20 0.00 75.50 44.10 
70.30 0.00 75.60 44.36 

I 70.40 0.00 75.70 44.62 
70.50 0.00 75.80 44.87 
70.60 0.00 75.90 45.13 
70.70 0.00 76.00 45.38 

I 70.80 0.00 
70.90 0.01 
71.00 0.05 

I 
71.10 0.09 
71.20 0.11 
71.30 0.14 
71.40 0.16 

I 71.50 0.17 
71.60 0.19 
71.70 0.20 
71.80 0.22 

I 71.90 0.23 
72.00 0.24 
72.10 0.25 

I 
72.20 0.26 



bmp5 Type II 24-hr 25 YEAR Rainfal/=6.40 11 

Prepared by Landmark Design Group 
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Subcatchment DASBS: SEO 5 DA 

Runoff = 22.37 ds@ 12.12 hrs, Volume= 1.692 af, Depth= 4.14" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Type II 24-hr 25 YEAR Rainfall=6.40" 

Area (ac) CN Description 

4.900 80 1/2 acre lots, 25% imp, HSG C 

Tc Length 
(min) (feet) 

20.0 

25-, 
24-' 
23~ 

22-: 
21-: 

~~~ 
17] 
16 ° 
15-: 

:§" 14~ 
u -
·- 13~ 

~ 12-: 
u: 11 ~ 

10-' 
9: 
8~ 

7' 
6-' 

Sc 
4-: 
3-' 

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

22.37 cfs 

Direct Entry, 

Subcatchment DASBS: SEO 5 DA 
Hydrograph 

Type II 24-h r 25 YEAR 
Rainfall=6.40" 

Runoff Area=4.900 ac 
Runoff Volume=1.692 af 

Runoff Depth=4.14" 
Tc=20.0 min 

CN=BO 

"I' 'I" " '·"1""J' 'I" 'I'" l""I" 'I'" "! 'i""I 'I' I "'1''''1" 'l'"'1""I "'!""I" 'I' 'I'' I '"I'" 

2 4 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 56 58 60 62 64 66 68 70 72 
Time (hours) 

ID Runottl 
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bmp5 Type II 24-hr 25 YEAR Rainfal/=6.40" 
Prepared by Landmark Design Group 
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Pond 585: SED BASIN 5 

Inflow Area = 4.900 ac, Inflow Depth= 4.14" for 25 YEAR event 
Inflow = 22.37 cfs@ 12.12 hrs, Volume= 1.692 af 
Outflow = 22.11 cfs@ 12.15 hrs, Volume= 1.691 af, Atten= 1%, Lag= 1.5 min 
Primary = 22.11 cfs@ 12.15 hrs, Volume= 1.691 af 

Routing by Star-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Starting Elev= 70.84' Surf.Area= 2,997 sf Storage= 9,043 cf 
Peak Elev= 73.90' @ 12.15 hrs Surf.Area= 4,810 sf Storage= 21,233 cf (12,190 cf above start) 
Plug-Flow detention time= 241.7 min calculated for 1.483 af (88% of inflow) 
Center-of-Mass det. time= 146.7 min ( 968.1 - 821.4) 

# 
1 

Elevation 
(feet) 
67.00 
70.00 
75.00 
76.00 

Invert 
67.00' 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
31,425 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

1,300 
2,500 
5,460 
6,190 

Inc.Store 
(cubic-feet) 

0 
5,700 

19,900 
5,825 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
5,700 

25,600 
31,425 

66.00' 24.0" x 64.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 65.22' S= 0.0122 '/' n= 0.012 Cc= 0.900 

70.84' 3.0" Vert. Orifice/Grate C= 0.600 
73.25' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=22.03 cfs@ 12.15 hrs HW=73.90' (Free Discharge) 
~=Culvert (Passes 22.03 cfs of 39.74 cfs potential flow) 
[2=0rifice/Grate (Orifice Controls 0.41 cfs @ 8.3 fps) 

3=0rifice/Grate (Weir Controls 21.62 cfs @ 2.6 fps) 
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25-, 
24~ 
23·'. 
22-~ 
21~ 
20: 
19-~ 
18~ 
17-~ 
16~ 

~ 15~ 
-t 14·: 
- 13~ 
~ 12; 

u:: 11: 
10~ 
9-~ 
8-~ 
7~ 
6~ 
5-' 
4~ 
3~ 
2-' 
1-' 

Pond SBS: SEO BASIN 5 
Hydrograph 

Inflow Area=4.900 ac 
Peak Elev=73.90' 

Storage=21,233 cf 

oik' ~~~~. ::::..........,., . ..,..,::: . . ~~~~~~"'4~~®W~~. ~ .. ~ .. ~. ~ .. ®, ~. ~~~ ... ~, .~., 
0 2 4 6 810121416 18202224262830 323436384042444648505254 5658606264 66687072 

Time (hours) 

D Inflow 
D Primary 
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Stage-Discharge for Pond SBS: SED BASIN 5 

I Elevation Primary Elevation Primary 
(feet) (cfs) (feet) (cfs) 
67.00 0.00 72.30 0.27 

I 
67.10 0.00 72.40 0.28 
67.20 0.00 72.50 0.29 
67.30 0.00 72.60 0.30 
67.40 0.00 72.70 0.31 

I 67.50 0.00 72.80 0.32 
67.60 0.00 72.90 0.33 
67.70 0.00 73.00 0.34 

I 
67.80 0.00 73.10 0.35 
67.90 0.00 73.20 0.35 
68.00 0.00 73.30 0.82 
68.10 0.00 73.40 2.76 

I 68.20 0.00 73.50 5.51 
68.30 0.00 73.60 8.89 
68.40 0.00 73.70 12.80 
68.50 0.00 73.80 17.16 

I 68.60 0.00 73.90 21.94 
68.70 0.00 74.00 27.10 
68.80 0.00 74.10 32.62 

I 
68.90 0.00 74.20 38.47 
69.00 0.00 74.30 40.87 
69.10 0.00 74.40 41.15 
69.20 0.00 74.50 41.43 

I 69.30 0.00 74.60 41.70 
69.40 0.00 74.70 41.97 
69.50 0.00 74.80 42.25 
69.60 0.00 74.90 42.52 

I 69.70 0.00 75.00 42.78 
69.80 0.00 75.10 43.05 
69.90 0.00 75.20 43.32 

I 
70.00 0.00 75.30 43.58 
70.10 0.00 75.40 43.84 
70.20 0.00 75.50 44.10 
70.30 0.00 75.60 44.36 

I 70.40 0.00 75.70 44.62 
70.50 0.00 75.80 44.87 
70.60 0.00 75.90 45.13 
70.70 0.00 76.00 45.38 

I 70.80 0.00 
70.90 0.01 
71.00 0.05 

I 
71.10 0.09 
71.20 0.11 
71.30 0.14 
71.40 0.16 

I 71.50 0.17 
71.60 0.19 
71.70 0.20 
71.80 0.22 

I 71.90 0.23 
- 72.00 0.24 

72.10 0.25 

I 
72.20 0.26 
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CHANNEL ADEQUACY CALCULATIONS 
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SUMMARY 

This section details channel adequacy for channels/reaches within this subdivision. An 
exhibit has been prepared showing the locations where sections were taken and is located 
at the back of this section. Upon field observation all channels were found to be similar 
in characteristic and an-value determination form has been provided following this 
summary. In all cases the post-developed velocities did not exceed the allowable 2.5 fps. 



N value Determination 

Project: Stonehouse Glen Phase 2 Project No. 2002261-500.04 

Date: 

Date Of Field Survey 
Crew: 

Conditions Noted: 

Channel 1 
section a 

Basic n Value 
Surface irreQularitv 
Shape variations 

Obstructions 

Vegetation 

Sinuositv 

3/16/2005 

Reference 
Table 5-16 
Table 5-17 
Table 5-18 
Table 5-19 

Table 5-20 

Table 5-21 
Total 

Permissible Velociy Based upon Field 
Observation 

3/4/2005 
wp/bw 

n 
0.02 
0.01 

0 
0.01 

0.015 

0 
0.055 

2.5'/sec 

Prepared By: AJR 

Description 

Channel cut into earth 
Moderate 

Occasional 
minor 

Dense Growth of Grasses and tree seedlings along 
outside edge of flow pattern. 
Ratio 156/150 = 1.04 Minor 

sandy loam 
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REACH 13 Type II 24-hr 2 YEAR Rainfa/1=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 12/27/2004 

3-

Subcatchment 0+00: DA AT 0+00 

Hydrograph 

Type I I 24~hr 2 YE~R -
Rainfall=3.50" 

:Runoff Area=1.500 cic 
' ' : . , 

Runoff Vo!ume=0.204 af 
Runoff Depth=1.63" 

Tc=t5.0 min 
. CN=80 

o~~~~~~~==~·=,:::~~~~~~,~. ~~~~~., 
5 6 7 8 10 11 12 13 14 15 16 19 20 21 22 23 24 

Time (hours) 

ID Runoff I 



LandMark Design Group Inc. 
4029 Ironbound Road Suite 100 
Williamsburg, Va. 23188 
757-253-2975 
Mon Dec 27 11:07:57 2004 

PROJECT: 4.04 Stonehouse Glen Sec.II with curb\dwg\SURFACE\SHGLENPH2SURFACE.pro 

Record: 121491 Name: 
Layer: EX-DA Color: 11 View: Profile Linetype: SOLID 
CP# Sta Elev Attributes 

1 -25.0000 74.6445 
2 -11.5631 70.5606 
3 1. 9231 66. 7192 
4 10.3059 66.0435 
5 15.8717 65. 7247 
6 25.0000 68.6190 
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0+00 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\reach13.fm2 
OUTFALL AT 13 
Irregular Channel 
Manning's Formula 
Water Elevation 

Input Data 
Channel Slope 0.118000 ft/ft 
Elevation ran~e: 65.72 ft to 74.60 ft. 

Station (ft) Elevation (ft) 
-25.00 74.60 
-11.00 

1.92 
10.31 
15.87 
25.00 

Discharge 

Results 
Wtd. Mannings Coefficient 
Water Surface Elevation 
Flow Area 
Wetted Perimeter 
Top Width 
Height 
Critical Depth 

70.56 
66.72 
66.04 
65.72 
68.62 

3.14 

0.055 
66.05 

1.12 
6.80 
6.74 
0.33 

66.08 

cf s 

ft 
ft2 
ft 
ft 
ft 
ft 

Critical Slope 0.078743 ft/ft 
Velocity 2.79 ft/s 
Velocity Head 0.12 ft 
Specific Energy 66.17 ft 
Froude Number 1.21 
Flow is supercritical. 

Start Station 
-25.00 

End Station 
25.00 

Roughness 
0.055 

112/27/04 
11:37:03 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5. 11 
Page 1of1 



0+00 
Cross Section for Irregular Channel 

Project Description 
Project File 

Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\reach13.fm2 
OUTFALL AT 13 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 

Channel Slopf3 
Water Surface Elevation 
Discharge 

75.0 

(\ 

\ 
74.0 

' 

"\ 
\ 

73.0 

72.0 

71.0 

c: 

0.055 
0.118000 tuft 

66.05 ft 
3.14 cfs 

~ 
\ 

[\. 
.Q 70.0 -Cll 
> 
Q) 

w 
69.0 "\ 
68.0 

67.0 

66.0 

65.0 
-25.0 -20.0 -15.0 -10.0 

\ 

\ 
\ 

' ~ 
~ 

-5.0 0.0 5.0 10.0 
Station (ft) 

~ 

~ v 

15.0 

12/27/04 
11:40:37 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

)) 

I 
I 

20.0 25.0 

FlowMaster v5.11 
Page 1of1 
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REACH 13 Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 12/27/2004 

3-

1- " 

7 8 

Subcatchment 0+50: DA AT 0+50 

Hydrograph 

10 11 12 13 14 15 
Time (hours) 

Type II 24-hr 2 YEAR 
Rainfall=3:50" · 

' . ' 

:Runoff Area=1.700 ac 
Rwnoff Volume=0.231 af 

· RunoffDepth=1.63" 
Tc=t6.0 min 

CN=80 

ID Runoff~ 



LandMark Design Group Inc. 
4029 Ironbound Road Suite 100 
Williamsburg, Va. 23188 
757-253-2975 
Mon Dec 27 11:38:37 2004 

PROJECT: 4.04 Stonehouse Glen Sec.II with curb\dwg\SURFACE\SHGLENPH2SURFACE.pro 

Record: 121497 Name: 
Layer: EX-DA Color: 11 View: Profile Linetype: SOLID 
CP# Sta Elev Attributes 

1 0.0000 66.9198 
2 15.8836 61.4877 
3 18.0643 60.7226 
4 18.8960 60.6480 
5 31.9817 59.1293 
6 46.2017 64.8085 
7 50.0000 66.4198 
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0+50 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\reach13.fm2 
1+00 

Solve For 

Input Data 

· Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.140000 fVft 
Elevation ran~e: 59.10 ft to 66.90 ft. 

Station (ft) Elevation (ft) 
0.00 66.90 

15.90 61.50 
18.10 60.70 
18.90 60.60 
32.00 59.10 
46.20 64.80 
50.00 66.40 

Discharge 3.45 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 59.52 ft 
Flow Area 0.98 ft2 

Wetted Perimeter 4.80 ft 
Top Width 4.70 ft 
Height 0.42 ft 
Critical Depth 59.57 ft 
Critical Slope 0.073445 fVft 
Velocity 3.51 tvs 
Velocity Head 0.19 ft 
Specific Energy 59.71 ft 
Froude Number 1.35 
Flow is supercritical. 

Start Station 
0.00 

End Station 
50.00 

Roughness 
0.055 

112/27/04 
11:44:32 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666 

FlowMaster v5.11 
Page 1of1 

! 



0+50 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\reach13.fm2 
1+00 

Solve For 

Irregular Channel 
Manning's Formula 
Water Elevation 

Section Data 
Wtd. Mannings Coefficient 

Channel Slop~ 
Water Surface Elevation 
Discharge 

67.0 

'\ 
\ 

66.0 

I\ 

\ 
65.0 

64.0 

c 

\ 

0.055 
0.140000 tvft 

59.52 ft 

3.45 cfs 

\ 

)) 

I 
I 

J 

I .Q 63.0 .... 
ro 
> 
<D 
ill \ I 

12/27/04 
11:44:38AM 

62.0 

61.0 

60.0 

59.0 
0.0 

I 
\ 

I \ 
"" "' 

I 
I 

"~ 
"7 I 

""" N 
5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 

Station (ft} 

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

45.0 50.0 

FlowMaster v5.11 
Page 1of1 

I 
r 

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 

REACH 13 Type II 24-hr 2 YEAR Rainfaf/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 12/27/2004 

Subcatchment 1 +00: (new Su beat) 

Hydrograph 

4-

Type II 24Jhr 2 YEAR 
• • • 1 

Rainfall=3.50" 
- - ., .. - ·-. -,--- --- . - - ~ -- - . - - - . - -- -- ·- ·- - -

3- Runoff Area=1.900 ac 
' ' 

Runoff Volurne=0.258 af . . . ' 
I ' ; I 

J~unoffDepth::1.63'' .. 
~ 2- ,' 

Tc=17.0 m;n 
CN=80 

Li: 

1- ,' 

ol4~~~~~~~~~;::1~"~':1::~:1~~~~~~"~'1~'~1~'~1 ~" 
5 12 13 14 15 16 17 19 20 21 22 23 24 

Time (hours) 

ID Runoff~ 



LandMark Design Group Inc. 
4029 Ironbound Road Suite 100 
Williamsburg, Va. 23188 
757-253-2975 
Mon Dec 27 11:22:45 2004 

PROJECT: 4.04 Stonehouse Glen Sec.II with curb\dwg\SURFACE\SHGLENPH2SURFACE.pro 

Record: 121494 Name: 
Layer: EX-DA Color: 11 View: Profile Linetype: SOLID 
CP# Sta Elev Attributes 

1 0.0000 56.5259 
2 23.3979 50.0559 
3 25.9754 49.3533 
4 31.3180 52.0327 
5 50.0000 61.0393 
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1+00 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\reach13.fm2 
OUTFALL @ 1 +00 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Input Data 
Channel Slope 0.250000 ft/ft 
Elevation range: 49.35 ft to 61.04 ft. 

Station (ft) Elevation (ft) 
0.00 56.52 

23.40 
25.97 
31.32 
50.00 

Discharge 

Results 
Wtd. Mannings Coefficient 
Water Surface Elevation 
Flow Area 
Wetted Perimeter 
Top Width 
Height 
Critical Depth 

50.06 
49.35 
52.03 
61.04 

3.74 

0.055 
49.86 

0.72 
3.04 
2.85 
0.51 

49.99 

cf s 

ft 
ft2 

ft 
ft 
ft 
ft 

Critical Slope 0.070078 ft/ft 
Velocity 5.18 ft/s 
Velocity Head 0.42 ft 
Specific Energy 50.27 ft 
Froude Number 1.82 
Flow is supercritical. 

Start Station 
0.00 

End Station 
50.00 

Roughness 
0.055 

112127/04 
11:40:05AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
Page 1of1 



1+00 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\reach13.fm2 
OUTFALL@ 1+00 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 

Channel Slop;~ 
Water Surface Elevation 
Discharge 

62.0 

60.0 

58.0 

(~ 
§:56.0 

c: 
0 

:;:; 
co 
> 
Q) w 54.0 

~ 
~ 

0.055 
0.250000 tuft 

49.86 ft 
3.74 cfs 

'~ 
i"-. 

I 
) 

I 
I 

~ v 

I 
52.0 

12/27/04 
11:40:17 AM 

50.0 

48.0 
0.0 

"' """ v 

5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 
Station (ft) 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
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45.0 50.0 

FlowMaster v5.11 
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REACH 13 Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 12/27 /2004 

4 

3 ,· 

Subcatchment 1+25: DA AT 1+25 

Hydrograph 

I • ' ' 
I • : 1 

Type II 24-hr 2 Y:EAR 
Rainfall=3.50" 

:RunotfArea=2.ootr~c · 
Runoff Volurne=0.271 ~f 

Runoff Depth=1.63" 
· ····· · · , Tc~ta.Cl ~in 

' . 

CN=80 

o~~~~~~~,~~~=· :.~.'.:, : .. ~~~2~~~ .. ~.~' ~~~,.@~~., 
5 8 10 11 12 13 14 15 17 18 19 20 22 24 

Time (hours) 

ID Runoff~ 



1+25 
Worksheet for Irregular Channel 

Project Description 

Project File 

Worksheet 

Flow Element 

Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\reach13.fm2 

1+25 

Solve For 

Input Data 

Irregular Channel 

Manning's Formula 

Water Elevation 

Channel Slope 0.060000 ft/ft 
Elevation ran~e: 47.25 ft to 48.00 ft. 

Station (ft) Elevation (ft) 

-8.00 48.00 

0.00 
7.50 

Discharge 

Results 
Wtd. Mannings Coefficient 

Water Surface Elevation 

Flow Area 
Wetted Perimeter 

Top Width 
Height 

Critical Depth 

47.25 

48.00 

3.82 

0.055 

47.65 
1.68 

8.38 

8.34 

0.40 
47.64 

cfs 

ft 
ft2 

ft 

ft 

ft 

ft 
Critical Slope 0.076797 ft/ft 
Velocity 2.27 ft/s 
Velocity Head 0.08 ft 
Specific Energy 47.73 ft 
Froude Number 0.89 
Flow is subcritical. 

Start Station 

-8.00 

End Station 

7.50 

12/27/04 
11:49:34 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 

0.055 

FlowMaster v5.11 
Page 1of1 
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REACH-ABCD Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

3 

2 ........ . 

Subcatchment 25: DA TO SECTION B 

Hydrograph 

2.81 cfs 

Type 1124-hr 2 YEAR 
Rainfall=3.5'0" 

R.uno.ff Area?2 .. 140 ac . 
: ' : . : . 

: : 

:Runoff Volume=0.161 af 
' : : . . : : . 

. Runoff Depth=0.90" 
. . 

· Tc=13.0 min 
CN=70 

O~........;..,....,...,..,..,.....~......-;.....-.""'"""'..,.....,..,......"""'--,..,..,..,"""""".....,..,'"'i"'!-!~..,..,..,""'"""'.......,..,.._~ ........ .....;-..._...., 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

3/16/2005 

I- Runoff~ 



Section B PRE 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\shg2.fm2 
SECTION B 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.025700 ft/ft 

Water Surface Elevation 
Discharge 

46.0 

'"" 44.0 

42.0 

40.0 

c 
.Q 38.0 -co 
> 
Q) 

ill 
36.0 

34.0 

32.0 

"' "' 

32.10 ft 
2.81 cfs 

~ 
~ 

\ 
\ 

\ 
\ 

\ v \J 
l7 

30.0 
0.0 10.0 20.0 30.0 40.0 

Station (ft) 
50.0 

! 
J 

/ 
) 

/ 

/ 

60.0 70.0 80.0 

03/16/05 
07:05:00 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
Page 1 of 1 
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CHANNEL 2 STA 0+60 PRE 
Worksheet for Irregular Channel 

Project Description 

Project File 

Worksheet 
Flow Element 

Method 

Solve For 

Input Data 
Channel Slope 

c:\haestad\fmw\shg2.fm2 

SECTION B 

Irregular Channel 

Manning's Formula 

Water Elevation 

0.025700 fVft 

Elevation range: 31. 15 ft to 45.48 ft. 

Station (ft} Elevation (ft) 

0.00 45.48 
11.33 42.74 

22.06 40.10 

30.21 37.35 

37.46 34.83 
41.14 32.68 
41.69 31.15 

42.16 31.17 

42.53 31.44 

43.49 31.97 
46.58 32.46 

53.01 33.72 

57.56 34.80 
61.61 35.89 

64.49 36.56 

67.56 38.74 
71.74 43.70 

Discharge 2.81 cfs 

Results 

Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 32.10 ft 
Flow Area 1.32 ft2 

Wetted Perimeter 3.84 ft 
Top Width 2.94 ft 

Height 0.95 ft 
Critical Depth 31.85 ft 
Critical Slope 0.090084 fVft 
Velocity 2.13 fVs 
Velocity Head 0.07 ft 

Specific Energy 32.17 ft 

Froude Number 0.56 

Flow is subcritical. 

Start Station 
0.00 

End Station 
71.74 

I 
03/16/05 
07:03:57 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 

0.055 

FlowMaster v5.11 
Page 1 of 1 



REACH-ABCD Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

3 --

Subcatchment 35: DA TO SECTION C 

Hydrograph 

3.11 cfs 

-T}ipe 1r24~tlr 2-YEAR 
: ' 

Rainfall:i:3.50" 
Runoff Area=2.530 ac 

: : . : . . . . : 

-- - ·Runoff-Volume=0~1-90:af 

Ruhoff Depth=0.9i0" 
Tc=14~6 min 

CN=70 

o_.,......,..,..;,..,....,..,..,..;..,....,..,.......,......., ........ ........,.._,~........, ................ .._....._.......,.......,........,.._,.......,_,...........,......;-,..........-1 
5 6 7 8 9 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

3/16/2005 

I- Runoff I 
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Section C PRE 
Cross Section for Irregular Channel 

Project Description 

Project File 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

c:\haestad\fmw\shg2.fm2 

SECTION C 

Irregular Channel 

Manning's Formula 

Water Elevation 

Wtd. Mannings Coefficient 

Channel Slope 

0.055 
0.043400 tuft 

Water Surface Elevation 

Discharge 

44.0 

42.0 

(\ 

\ 
\ 

40.0 

38.0 

c 

30.25 ft 

3.11 cfs 

~ 

r 
I 
I 

J 

I 
I 
I 

.Q 36.0 -ro 
> 
(]) 

w 
34.0 

\ ) 

I 
I 
I 
I 
I 

03/16/05 
07:11:43 AM 

32.0 

30.0 

28.0 
0.0 

\ 
v 

/ 
\ "7 ~ 

v 
I ._. 

10.0 20.0 30.0 40.0 50.0 60.0 
Station (ft) 

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

70.0 

FlowMaster v5. 11 
Page 1 of 1 



CHANNEL 2 STA 1+13 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2.fm2 
SECTION C 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.043400 ft/ft 
Elevation range: 29.81 ft to 43.00 ft. 

Station (ft} Elevation (ft) 
0.00 40.89 
5.55 39.15 

13.57 36.28 
20.56 33.85 
24.60 32.14 
26.50 31.10 
29.12 30.42 
30.63 29.92 
31.82 29.81 
33.82 30.04 
34.43 30.31 
40.56 31.00 
44.03 31.63 
46.30 32.55 
51.94 34.10 
56.46 35.14 
60.13 39.05 
64.06 43.00 

Discharge 3.11 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 30.25 ft 
Flow Area 1.31 ft2 

Wetted Perimeter 4.76 ft 
Top Width 4.64 ft 
Height 0.44 ft 
Critical Depth 30.20 ft 
Critical Slope 0.072089 ft/ft 
Velocity 2.38 ft/s 
Velocity Head 0.09 ft 
Specific Energy 30.33 ft 
Froude Number 0.79 
Flow is subcritical. 

Start Station 
0.00 

End Station 
64.06 

03/16/05 
07:09:40 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
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Roughness 
0.055 I 
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REACH-ABCD Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

3 

Subcatchment 48: DA TO SECTION D 

Hydrograph 

3.42 cfs 

Type II 24-hr 2 YEAR 
------- Rafritan=a.soi· -

Runoff Area=2.870 ac 
,Runoff !Volume=0.215: af 

: ; . 

Ruhott-bepth=o.9lo·• 
Tc=15.6 min 

CN=70 

o..,....~,..,..,...,..,..,...._...""'"""',....... ......... ,,_.....,.....,.......-.. ......... ....;-......,.._...,.......,.....,_,.,..;-,.......,""'"""'......-;..,..,........;-.........-1 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

3/16/2005 

I- Runottl 



Project Description 

Project File 
Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

Cross Section D PRE 
Cross Section for Irregular Channel 

c:\haestad\fmw\shg2. fm2 

SECTION D 

Irregular Channel 

Manning's Formula 

Water Elevation 

Wtd. Mannings Coefficient 

Channel Slope 
0.040 
0.040000 fUtt 

Water Surface Elevation 

Discharge 

40. 0 

--

~ 
38. 

28.15 ft 

3.42 cfs 

i 

I 
J 0 

" I 0 I\ 
36. 

c 
0 

:;:; 
ro 
> 
Q) 
[ij 32. 0 

03/16/05 
07:14:22 AM 

30. 0 

28. 0 

26 .0 
0.0 

\ I 
\ I 
\ ...-; 

) 
,, ....--

10.0 20.0 30.0 40.0 50.0 60.0 
Station (ft) 

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

70.0 

FlowMaster v5. 11 
Page 1 of 1 
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CHANNEL 2 STA 1 +50 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2.fm2 
SECTION D 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.040000 ft/ft 
Elevation range: 27.77 ft to 38.57 ft. 

Station (ft} Elevation (ft) 
0.00 37.95 

10.21 35.47 
15.66 33.47 
21.58 31.41 
23.87 29.89 
27.88 28.23 
31.54 28.23 
38.10 28.04 
39.30 27.92 
39.49 27.87 
40.25 27.77 
42.00 27.88 
42.71 27.95 
46.37 28.42 
47.91 28.64 
52.99 32.43 
61.66 37.58 
63.40 38.57 

Discharge 3.42 cf s 

Results 
Wtd. Mannings Coefficient 0.040 
Water Surface Elevation 28.15 ft 
Flow Area 1.57 ft2 

Wetted Perimeter 9.85 ft 
Top Width 9.81 ft 
Height 0.38 ft 
Critical Depth 28.14 ft 
Critical Slope 0.043350 ft/ft 
Velocity 2.18 ft/s 
Velocity Head 0.07 ft 
Specific Energy 28.22 ft 
Froude Number 0.96 
Flow is subcritical. 

Start Station 
0.00 

End Station 
63.40 

Roughness 
0.040 

03/16/05 
07:13:47 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 



REACH-ABCD-wfb Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/11/2005 2:16:41 PM 

3-

1-

7 

Subcatchment 125: DA TO SECTION B 

Hydrograph 

3.34 cfs 

Type II 24-hr 2 YEAR 
Rainfall=3.50" 

Runoff Area=2.120 ac 
Runoff Volume=0.188 af 

Runoff Depth=1.06" 
Tc=13.0 min 

CN=73 

I J ',' 

10 11 12 13 14 15 16 17 
Time (hours) 

I 0 Runoff~ 

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



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

Section B POST 
Cross Section for Irregular Channel 

Project Description 

Project File 
Worksheet 
Flow Element 

Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\shg2.fm2 
SECTION B POST 
Irregular Channel 

Manning's Formula 
Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 

Channel Slope 
Water Surface Elevation 
Discharge 

46.0 

'""' 44.0 

42.0 

40.0 

c: 
.Q 38.0 -Ctl 
> 
Q) 

iii 
36.0 

34.0 

32.0 

30.0 
0.0 

""' ~ 

10.0 

0.055 
0.025700 tuft 

32.17 ft 
3.34 cfs 

""' I\. \ 

20.0 

1 
I 
J 

\ ) I\ 
\ 

/ 

/ 
\ / 
\~ 
v 

30.0 40.0 50.0 60.0 70.0 
Station (ft) 

80.0 

I 05/05/05 
11:24:14 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5. 11 
Page 1of1 



Project Description 

CHANNEL 2 STA 0+60 POST 
Worksheet for Irregular Channel 

Project File 
Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\shg2.fm2 
SECTION B POST 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Input Data 
Channel Slope 0.025700 tuft 
Elevation range: 31.15 ft to 45.48 ft. 

Station (ft) Elevation (ft} 
0.00 45.48 

11.33 42.74 
22.06 40.10 
30.21 37.35 
37.46 34.83 
41.14 32.68 
41.69 31.15 
42.16 31.17 
42.53 31.44 
43.49 31.97 
46.58 32.46 
53.01 33.72 
57.56 34.80 
61.61 35.89 
64.49 36.56 
67.56 38.74 
71.74 43.70 

Discharge 3.34 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 32.17 ft 
Flow Area 1.54 ft2 

Wetted Perimeter 4.36 ft 
Top Width 3.40 ft 
Height 1.02 ft 
Critical Depth 31.91 ft 
Critical Slope 0.088399 tuft 
Velocity 2.17 tus 
Velocity Head 0.07 ft 
Specific Energy 32.24 ft 
Froude Number 0.57 
Flow is subcritical. 

Start Station 
0.00 

End Station 
71.74 

05/05/05 
11:23:37 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 
0.055 

FlowMaster v5. 11 
Page 1 of 1 
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REACH-ABCD-wfb Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/11/2005 2:17:11 PM 

4-

3-

1-

5 6 7 

Subcatchment 135: DA TO SECTION C 

Hydrograph 

3.72 cfs 

Type II 24-hr 2 YEAR 
Rainfall=3.50" 

Runoff Area=2.510 ac 
Runoff Volume=0.222 af 

Runoff Depth=1.06" 
Tc=14.6 min 

CN=73 

't '' '' i' 'I 

10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff~ 



Section C POST 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\shg2. fm2 
SECTION C POST 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 
Channel Slope 
Water Surface Elevation 
Discharge 

44.0 

42.0 

(\ 
40.0 

38.0 

c 
.Q 36.0 -<ll 
> 
Q) 

iii 

\ 
\ 

I\ 

0.055 
0.043400 ft/ft 

30.28 ft 
3.72 cf s 

\ 
I\ 

34.0 

32.0 

30.0 

28.0 
0.0 10.0 20.0 

\ '7 __,/ 

/ 
: I -

30.0 40.0 
Station (ft) 

! 
I 
I 

) 

I 
) 

v 

/ 

50.0 60.0 

05/05/05 
11:25:03 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

70.0 

FlowMaster v5.11 
Page 1 of 1 
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Project Description 

CHANNEL 2 STA 1+13 POST 
Worksheet for Irregular Channel 

Project File 
Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\shg2.fm2 

SECTION C POST 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Input Data 
Channel Slope 0.043400 ft/ft 
Elevation range: 29.81 ft to 43.00 ft. 

Station (ft) Elevation (ft) 
0.00 40.89 
5.55 39.15 

13.57 36.28 

20.56 33.85 
24.60 32.14 
26.50 31.10 

29.12 30.42 
30.63 29.92 
31.82 29.81 
33.82 30.04 
34.43 30.31 
40.56 31.00 
44.03 31.63 
46.30 32.55 
51.94 34.10 
56.46 35.14 
60.13 39.05 
64.06 43.00 

Discharge 3.72 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water- Surface Elevation 30.28 ft 
Flow Area 1.48 ft2 

Wetted Perimeter 4.97 ft 
Top Width 4.84 ft 
Height 0.47 ft 
Critical Depth 30.24 ft 
Critical Slope 0.070085 ft/ft 
Velocity 2.51 ft/s 
Velocity Head 0.10 ft 
Specific Energy 30.38 ft 
Froude Number 0.80 
Flow is subcritical. 

Start Station 
0.00 

End Station 
64.06 

Roughness 
0.055 

I 05/05/05 
11:24:34 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
Page 1of2 



REACH-ABCD-wfb Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/11/2005 2:18:01 PM 
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Subcatchment 145: DA TO SECTION D 

8 9 

Hydrograph 

3.86 cfs 

Type II 24-hr 2 YEAR 
Rainfall=3.50" 

Runoff Area=2.850 ac 
Runoff Volume=0.239 af 

Runoff Depth=1.01" 
Tc=15.6 min 

CN=72 

I 'I' 'I ';'' I l 'I 

11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff I 
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Section D POST 
Cross Section for Irregular Channel 

Project Description 
Project File 

Worksheet 
Flow Element 

Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\shg2.fm2 

SECTION D POST 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Section Data 
Wtd. Mannings Coefficient 

Channel Slope 
Water Surface Elevation 
Discharge 

40. 0 

---

~ 0 

" 

38. 

36. 

0.040 
0.040000 tuft 

28.16 ft 
3.86 cfs 

0 \ 
c 
0 
~ 
Cll 
> 
Q) 
iii 32. 0 

30. 0 

28 .0 

26.0 
0.0 

\ 
\ 
\ 

10.0 20.0 

I 
I 

J 

I 
I 
I 

~ 

) 
--,,~ 

30.0 40.0 50.0 60.0 
Station (ft) 

70.0 

I 05/05/05 
11:26:05 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
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Project Description 

CHANNEL 2 STA 1+50 POST 
Worksheet for Irregular Channel 

Project File 
Worksheet 
Flow Element 
Method 

k:\l&m\projects\2002261-504.04 stonehouse glen sec.ii with curb\engineering\shg2.fm2 
SECTION D POST 
Irregular Channel 
Manning's Formula 

Solve For Water Elevation 

Input Data 
Channel Slope 0.040000 Wft 
Elevation range: 27.77 ft to 38.57 ft. 

Station (ft) Elevation (ft) 
0.00 37.95 

10.21 
15.66 
21.58 
23.87 
27.88 
31.54 
38.10 
39.30 
39.49 
40.25 
42.00 
42.71 
46.37 
47.91 
52.99 
61.66 
63.40 

Discharge 

Results 
Wtd. Mannings Coefficient 
Water Surface Elevation 
Flow Area 
Wetted Perimeter 
Top Width 
Height 
Critical Depth 

35.47 
33.47 
31.41 
29.89 
28.23 
28.23 
28.04 
27.92 
27.87 
27.77 
27.88 
27.95 
28.42 
28.64 
32.43 
37.58 
38.57 

3.86 

0.040 
28.16 

1.73 
10.54 
10.50 
0.39 

28.16 

cfs 

ft 
ft2 

ft 
ft 
ft 
ft 

Critical Slope 0.042867 tuft 
Velocity 2.23 fUs 
Velocity Head 0.08 ft 
Specific Energy 28.24 ft 
Froude Number 0.97 
Flow is subcritical. 

Start Station 
0.00 

End Station 
63.40 

Roughness 
0.040 

05/05/05 
11:25:20 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
Page 1of2 
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REACH-KL Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 4:16:16 PM 

4 

3-

5 6 

Subcatchment 35: DA to DSECTION 1N1 

Hydrograph 

3.92 cfs 

Type II 24-hr 2 YEAR 
Rainfall=3.50" 

Runoff Area=3.440 ac 
Runoff Volume=0.258 af 

Runoff Depth=0.90" 
Tc=16.9 min 

CN=70 

•' 1 1 I' ' I 'I 

12 13 14 15 16 17 18 19 20 
Time (hours) 

JD Runoff~ 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

Mannings Coefficient 

Slope 

Water Surface Elevation 

Elevation Range 

Discharge 

53.00 

52.00 

51.00 

50.00 

49.00 

48.00 

47.00 

46.00 

Cross Section 
Cross Section for Irregular Channel 

Section N Pre 

Irregular Channel 

Manning's Formulc: 

Channel Depth 

0.055 
0.036300 tuft 

45.09 fl 

44.42 to 52.53 
3.92 cfs 

45 .oo'--------==--~-~_.... 

44.00 
0+00 0+05 

Title: STONEHOUSE GLEN SECTION U 

0+10 0+15 

Langley & McDonald 

0+20 0+25 

V:1~ 
H:1 
NTS 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

05/10/05 03:37:07 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Section N Pre 

Irregular Channel 

Manning's Formulc: 

Solve For Channel Depth 

Input Data 

Slope 0.036300 ft/ft 

Discharge 3.92 cfs 

Options 

Current Roughness Method Improved Latter's Method 

Open Channel Weighting Methoc Improved Latter's Method 

Closed Channel Weighting Meth1 Pavlovskii's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

0.055 

45.09 ft 

44.42 to 52.53 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

1.752 ft2 

6.11 ft 

5.93 ft 

0.67 ft 

45.00 ft 

0.069715 ft/ft 

2.24 ft/s 

0.08 ft 

45.17 ft 

0.73 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 0+25 0.055 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0+00 45.48 

0+07 44.97 

0+08 44.60 

0+09 44.42 

0+10 44.71 

0+12 45.30 

0+14 45.86 

0+15 47.23 

0+25 52.53 

Title: STONEHOUSE GLEN SECTION II 
Langley & McDonald c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

05/10/05 03:33:00 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 



REACH-KL Type 1124-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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' 

Subcatchment 15: DA TO SECTION L 

Hydrograph 

Type 1124-hr 2 YEAR 
· ---Rainfall=3.-5'0" 

-·, .... R_u_noff _Area::::6~400 .. ac 
.Runoff :Volume=0.4 79 af 

-- - - - c - - !-RunoffDepth=o~-9,0"- -

_ Flow Length=476' 
! Tc=17~9 min 

.. CN=70 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

3/16/2005 

I- Runoff~ 
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Section L PRE 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\shg2. fm2 
SECTION L 

Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.021700 fUft 

Water Surface Elevation 
Discharge 

58. "I. 

\ 0 

\ 
0 

\ 

56. 

54. 

\ 

43.42 ft 
7.28 cfs 

c 
.Q 50. 

0 

\ 0 

52. 

-<ll 
> 
Q) 

ill 
48. 0 

46. 0 

44. 0 

42.0 
0.0 

\ 

\ 
\ 
" 

20.0 40.0 60.0 

"" ~ 
"-... "'7 / 

"" v 

80.0 100.0 120.0 
Station (ft) 

r 

I 
I 
I 
I 
I 

l 

j 

140.0 160.0 

I 03/16/05 
07:39:59AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

180.0 

FlowMaster v5.11 
Page 1of1 



CHANNEL 3 STA 0+00 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2. fm2 
SECTION L 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.021700 ft/ft 
Elevation range: 42.86 ft to 57.89 ft. 

Station (ft} Elevation (ft) 
0.00 57.89 

29.83 50.68 
61.34 
96.55 

118.55 
135.23 
161.70 

Discharge 

Results 
Wtd. Mannings Coefficient 
Water Surface Elevation 
Flow Area 
Wetted Perimeter 
Top Width 
Height 
Critical Depth 

46.50 
44.29 
42.86 
44.30 
57.29 

7.28 

0.055 
43.42 

4.27 
15.22 
15.17 
0.56 

43.31 

cfs 

ft 
ft2 

ft 
ft 
ft 
ft 

Critical Slope 0.072829 ft/ft 
Velocity 1.71 ft/s 
Velocity Head 0.05 ft 
Specific Energy 43.47 ft 
Froude Number 0.57 
Flow is subcritical. 

Start Station 
0.00 

End Station 
161.70 

03/16/05 
07:42:31 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
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REACH-KL Type 1124-hr 2 YEAR Rainfa//=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 

Subcatchment 25: DA TO SECTION K 

Hydrograph 

8 
I- Runoff~ 

7 ..... 

6 . . 

Runoff Area=6.840 ac 
5 ... : : : 

- - - - - - - - . - - - - - - - - - - - - - - - - - . -- -- - --' - - - - - - -,.. - - - - - - - - ~ - -

iRu[ioff !Volume=0.512i af 
31: 4 .. 
0 
u:: 

~ ·-··· ··-Runoff Depth=0~9\0'~· 

. J::IQW ~.~.ngtta.:::476' 
i Tc=18.9 min 

3 -

2 ..... 
CN=70 

1 ..... --

O_,.............;........,..,..,..........,..,.............;.......,~........,~~..,..,........,......,...."'P"""".......-P........,.....,......,...."'P""""........;o..,...,.......,...........-1 

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 



Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

Section K PRE 
Cross Section for Irregular Channel 

c:\haestad\fmw\shg2. fm2 
SECTION K 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.021700 ft/ft 

Water Surface Elevation 
Discharge 

56.0 

54.0 

52.0 
( \ 

\ 
\ 

50.0 

c 
.Q 48.0 -ro 
> 
Q) 

iii 
46.0 \ 

\ 

41.58 ft 
7.06 cfs 

\ 

r 

I 
I 

j 

I 
I 
I 

\ / 
44.0 

42.0 

03/16/05 
07:37:36 AM 

40.0 
0.0 

\ '7 

-

50.0 100.0 150.0 200.0 
Station (ft) 

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

250.0 

FlowMaster v5.11 
Page 1of1 
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CHANNEL 3 STA 0+46 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2. fm2 
SECTION K 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.021700 fVft 
Elevation range: 41.27 ft to 54.82 ft. 

Station (ft) Elevation (ft) 
0.00 52.34 

29.56 48.16 
71.70 41.56 
90.28 41.27 

126.20 41.86 
158.29 42.07 
182.06 43.35 
209.83 54.82 

Discharge 7.06 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 41.58 ft 
Flow Area 6.02 ft2 

Wetted Perimeter 37.64 ft 
Top Width 37.63 ft 
Height 0.31 ft 
Critical Depth 41.51 ft 
Critical Slope 0.089391 ft/ft 
Velocity 1.17 ft/s 
Velocity Head 0.02 ft 
Specific Energy 41.60 ft 
Froude Number 0.52 
Flow is subcritical. 

Start Station 
0.00 

End Station 
209.83 

I 03/16/05 
07:36:35AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 
0.055 

FlowMaster v5. 11 
Page 1of1 



REACH-KL Type II 24-hr 2 YEAR Rainfa/1=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 4:17:00 PM 
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0 ' 
5 

Subcatchment 135: DA TO SECTION 'N' 

Hydrograph 

7.87 cfs 

Type 11 24-h r 2 YEAR 
Rainfall=3~50" 

Runoff Area=4.170 ac 
Runoff Volume=0.496 af 

Runoff Depth=1.43" 
Tc=16.9 min 

CN=79 

I I I• I' I 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff) 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

Mannings Coefficient 

Slope 

Water Surface Elevation 

Elevation Range 

Discharge 

53.00 

52.00 

51.00 

50.00 

49.00 

48.00 

47.00 

46.00 

Cross Section 
Cross Section for Irregular Channel 

Section N Post 

Irregular Channel 

Manning's Formule 

Channel Depth 

0.055 
0.036300 tuft 

45.28 ft 

44.42 to 52.53 
7.87 cfs 

45.oo··-· ----===-::?----=::::=""'.--
44.oo 

0+00 0+05 0+10 0+15 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald 

0+20 0+25 

V:1~ 
H:1 
NTS 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

05/10/05 03:44:41 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Irregular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Section N Post 

Irregular Channel 

Manning's Formuli: 

Channel Depth 

Input Data 

Slope 0.036300 ft/ft 

Discharge 7.87 cfs 

Options 

Current Roughness Method Improved Letter's Method 

Open Channel Weighting Methoc Improved Letter's Method 

Closed Channel Weighting Meth• Horton's Method 

Results 

Mannings Coefficient 

Water Surface Elevation 

Elevation Range 

0.055 

45.28 ft 

44.42 to 52.53 

Flow Area 

Wetted Perimeter 

Top Width 

Actual Depth 

Critical Elevation 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

3.152 ft• 

9.33 ft 

9.12 ft 

0.86 ft 

45.19 ft 

0.066770 ft/ft 

2.50 ft/s 

0.10 ft 

45.37 ft 

0.75 

Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

0+00 0+25 0.055 

Natural Channel Points 

Station Elevation 
(ft) (ft) 

0+00 45.48 

0+07 44.97 

0+08 44.60 

0+09 44.42 

0+10 44.71 

0+12 45.30 

0+14 45.86 

0+15 47.23 
0+25 52.53 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

05/10/05 03:44:20 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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REACH-KL Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 

Subcatchment 11 S: DA TO SECTION L 

Hydrograph 

12 ' ·· 11.41 cfs I- Runottj 

11 Type n2-4;.nr2YEAR··· 
10 Rah1Ja11:::a.s'o-·i-
9 --·,--··-····· ... ,. ..... 

Runoff Area=5.950 ac 
• - .. ,. - - - .. . - - ~ - - - .. . . ... -.- - ...... - - - - - . .. - - . - ··=· - . - ~ .. - ...... - - -. : : : 

;Runoff.Volume:::0.7-41!af_ ... 
;_Runoff Depth::t.49" 

i 7 

.. l_····-·--F-low-Le-ngth=47-6'-· 
-- -'---Tc=-1-7-.9-min-··· 

CN=80 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 



Section L POST 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\shg2. fm2 
SECTION L POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.021700 ft/ft 

Water Surface Elevation 
Discharge 

58. --, 

56. 0 \ 
54. 0 

52. 0 

c 
.Q 50. 0 ... co 
> 
Q) 

iii 
48. 0 

46. 0 

44. 0 

42.0 
0.0 

\ 
\ 
\ 

\ 

20.0 

43.53 ft 
11.41 cfs 

\ 

I\ 
\ 
~ 

40.0 60.0 

"" G 
........... "'"7 

"' v 

80.0 100.0 120.0 
Station (ft) 

f 

I 
I 
I 
I 
I 

j 
/ 

140.0 160.0 

03/16/05 
08:51:17 AM Haestad Melhods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

180.0 

FlowMaster v5.11 
Page 1of1 
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CHANNEL 3 STA 0+00 POST 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

c:\haestad\fmw\shg2. fm2 
SECTION L POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.021700 ft/ft 
Elevation range: 42.86 ft to 57.89 ft. 

Station (ft) Elevation (ft) 
0.00 57.89 

29.83 50.68 
61.34 46.50 
96.55 44.29 

118.55 42.86 
135.23 44.30 
161.70 57.29 

Discharge 11.41 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 43.53 ft 
Flow Area 5.98 ft2 

Wetted Perimeter 18.01 ft 
Top Width 17.96 ft 
Height 0.67 ft 
Critical Depth 43.40 ft 
Critical Slope 0.068592 ft/ft 
Velocity 1.91 ft/s 
Velocity Head 0.06 ft 
Specific Energy 43.58 ft 
Froude Number 0.58 
Flow is subcritical. 

Start Station 
0.00 

End Station 
161.70 

Roughness 
0.055 

I 03/16/05 
07:43:12 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
Page 1 of 1 



REACH-KL Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7 .00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

14 

:i: 7 
0 

ii: 6 
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3 

Subcatchment 125: DA TO SECTION K 

Hydrograph 

·· Type II 2-4•br 2-YEAR 
; ---- -· ·Ralrtfan=a.so--· 

. .. . .. . ......... - --. . .. - - ' - ~ . 

Runoff Area=6.840 ac 
. : . : . : 

.. . - iRunoff]Volume=Or852.af 
· Runoff-Depth=1 ~49'' 

·F1ow Lengtt.=·475··-· 
_ tc~ta19_m1_., . 

CN=BO 

o.=.,_..,.....,~......r-....... .,..,_,...,..,..,..,.....~.,.;=;;:;;p..,..,.....""'-.,..,..,...,_.....+......,. .......... ..,..,..,-(.....,.......,..;.......,"""""'"...,...,.....;....~ 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

3/16/2005 

I- Runoff~ 
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Project Description 

Project File 

Worksheet 

Flow Element 

Method 
Solve For 

Section Data 

Section K POST 
Cross Section for Irregular Channel 

c:\haestad\fmw\shg2. fm2 

SECTION K POST 

Irregular Channel 

Manning's Formula 

Water Elevation 

Wtd. Mannings Coefficient 

Channel Slope 
0.055 
0.021700 ft/ft 

Water Surface Elevation 
Discharge 

2 -

41.66 ft 
12.72 cfs 

c 
.Q48.0t--~~~~~--i~~~~~~-+~~~~~~-t-~~~~~-+--+-~~~~~~~ -Cll 
> 
Q) 

ill 

03/16/05 
07:40:41 AM 

40.0'--~~~~~--'~~~~~~---'-~~~~~~---'--~~~~~~-'-~~~~~~-' 

0.0 50.0 100.0 150.0 200.0 
Station (ft) 

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

250.0 

FlowMaster v5.11 
Page 1of1 



CHANNEL 3 STA 0+46 POST 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

c:\haestad\fmw\shg2.fm2 
SECTION K POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.021700 tuft 
Elevation range: 41.27 ft to 54.82 ft. 

Station (ft) Elevation (ft) 
0.00 52.34 

29.56 48.16 
71.70 41.56 
90.28 41.27 

126.20 41.86 
158.29 42.07 
182.06 43.35 
209.83 54.82 

Discharge 12.72 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 41.66 ft 
Flow Area 9.01 ft2 

Wetted Perimeter 42.66 ft 
Top Width 42.64 ft 
Height 0.39 ft 
Critical Depth 41.57 ft 
Critical Slope 0.082247 fVft 
Velocity 1.41 fVs 
Velocity Head 0.03 ft 
Specific Energy 41.69 ft 
Froude Number 0.54 
Flow is subcritical. 

Start Station 
0.00 

End Station 
209.83 

03/16/05 
07:38:45 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 

I 0.055 
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FlowMaster v5.11 I Page 1 of 1 
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ReachEFG Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 

5 6 

Subcatchment 1 S: DA TO SECTION G 

Hydrograph 

--··- ·····-·········-
: : : : : 

· ·Jype 1124-hr 2 ~Y·EAR· 
····· : .......... : ...... flairdaU=3.5Q.ll .. . 

. Runoff.Area=-9.3-10 . .ac . 
.... :Runof[Volume:::0.697,af 
... i ......... l.Rur1off _Depth;;0.9l0." __ 

Fl9w.~eogt_h:::,_1_,t1J' .. 
..... _, __ T~~1~.~~ .. 1'1'1.i_f'l __ .. 

CN=70 
' - - - - - - ~- - -- - - -- - -:- - - - - - - .. ·- ~ -- -- - .... -

7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

I- Runoff~ 



Section G PRE 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\shg2. fm2 
SECTION G 
Irregular Channel 

Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.034800 ft/ft 

Water Surface Elevation 
Discharge 

60.0 

55.0 

29.60 ft 
9.64 cfs 

, 
I 

I 50.0 

I 
c 
0 

:;:::; 
(I) 

> 
Q) ,(l 
[ij 40.0 

~ 
35.0 

30.0 

25.0 
0.0 

' 
~ 
~ 

20.0 40.0 

- ' 17 

60.0 

I 

./"\ I 
v '-- J -

/ 
1~ 

80.0 100.0 120.0 140.0 
Station (ft) 

03/16/05 
07:26:27 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

160.0 180.0 

FlowMaster v5.11 
Page 1 of 1 
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CHANNEL 4 STA 0+00 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2 .fm2 
SECTION G 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.034800 Wft 
Elevation range: 28.81 ft to 56.05 ft. 

Station (ft) Elevation (ft) 
0.00 40.35 

24.63 34.76 
37.14 31.18 
43.26 30.37 
49.70 30.38 
53.78 30.19 
58.85 29.57 
59.23 28.81 
61.79 28.96 
62.56 29.08 
64.82 29.49 
71.98 29.82 
78.33 30.04 
79.45 29.39 
80.47 29.28 
81.38 29.25 
82.33 29.86 
86.77 31.27 
96.11 33.14 

115.14 35.95 
116.60 34.47 
118.15 34.38 
126.53 34.07 
129.30 34.01 
131.93 34.16 
132.88 34.92 
133.67 35.32 
141.38 41.82 
149.27 47.49 
149.74 47.77 
150.67 48.43 
159.33 53.24 
167.65 56.05 

Discharge 9.64 cfs 

Results 

Start Station 
0.00 

End Station 
167.65 

I 
03/16/05 
07:25:41 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 
0.055 

FlowMaster v5. 11 
Page 1of2 



CHANNEL 4 STA 0+00 PRE 
____________ ....:.W...:...o=-r:....:..k=s..;..;h..;:;,e..;:;,e.:....t f'-=o"'--r Irregular Channel 

Wtd. Mannings Coefficient 
Water Surface Elevation 
Flow Area 
Wetted Perimeter 
Top Width 
Height 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow is subcritical. 
Flow is divided. 

0.055 
29.60 ft 

4.01 ft2 

12.21 ft 
11.51 ft 
0.79 ft 

29.49 ft 
0.068644 fVft 
2.40 tvs 
0.09 ft 

29.69 ft 
0.72 

03/16/05 
07:25:41 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
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ReachEFG Type 1124-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 

Subcatchment 25: AREA TO SECTION F 

Hydrograph 
13 

I- Runoff~ 
12 . . . 

11 · Type II 24-br 2 ¥EAR 
-··· Rainfall=3~50" 

: : : : : ' 

9 Runoff ·Are·a·=tt~1-so·ac···· 
: : : : ' 

8 

. i~~:~~ff .V~~~f!l~~~~-~7~\~r 
. Runoff Depth;:0.9i0" 

. :: · :::· :--_ ·: :: __ :··--· ~:-- --:-:::::·::::1·:1~::;2:0I8_~1~:-: .. 
------·------ -- - -----·------CN=i'O---

- - - - - ~ - - - - - . -- -:- - - - - -- - ~ -- - - - - --

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

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 



Section F PRE 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 

Method 
Solve For 

Section Data 

c:\haestad\fmw\shg2.fm2 
SECTION F 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.014400 tuft 

Water Surface Elevation 
Discharge 

44.0 
() 

42.0 

40.0 

38.0 

36.0 

c: 
.Q 34.0 -ro 
> 
Q) 

iii 32.0 

30.0 

28.0 

26.0 

\ 
\ 
\ 
\ 

\ 

25.30 ft 
11.82 cf s 

\ 

\ 
\ 
\ 
\, 

24.0 
0.0 20.0 40.0 

'7 

\. LI 
60.0 

Station (ft) 

l~ 

80.0 

l 
I 

I 
I 

I 
I 
I 

J 
100.0 120.0 

03/16/05 
07:21:25AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
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CHANNEL 4 STA 1+10 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2. fm2 
SECTION F 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.014400 ft/ft 
Elevation range: 24.27 ft to 43.37 ft. 

Station (ft) Elevation (ft) 
0.00 43.37 

19.81 35.03 
29.21 31.29 
36.96 26.69 
42.14 25.94 
50.37 25.31 
56.79 25.36 
57.87 24.57 
59.92 24.35 
62.32 24.27 
62.75 24.91 
68.24 25.11 
76.15 25.54 
79.33 25.41 
79.68 25.15 
80.87 25.17 
82.02 25.19 
87.10 26.41 
90.02 27.12 
98.81 31.69 

111.48 38.05 
117.90 40.89 

Discharge 11.82 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 25.30 ft 
Flow Area 6.97 ft2 

Wetted Perimeter 18.43 ft 
Top Width 17.77 ft 
Height 1.03 ft 
Critical Depth 25.02 ft 
Critical Slope 0.064988 ft/ft 
Velocity 1.70 fVs 
Velocity Head 0.04 ft 
Specific Energy 25.34 ft 

Start Station 
0.00 

End Station 
117.90 

03/16/05 
07:20:39AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 
0.055 

FlowMaster v5.11 



Froude Number 
Flow is subcritical. 
Flow is divided. 

03/16/05 
07:20:39AM 

CHANNEL 4 STA 1+10 PRE 
Worksheet for Irregular Channel 

0.48 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5. 11 

Page 2 of 2 
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ReachEFG Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 

Subcatchment 35: AREA TO SECTION E 

Hydrograph 

13 I- Runoff I 
..... , ...... __ ffypeJ.1.24-~hr.2 .. Y.EAR. __ 

:_ ---- _ _:_ ____ ;__ _____ Rain:fa-11=3.50 11 -·-

- : - --- ·;·--Runoff--Area=t2~-310-ac- -
----- -- -----Rur1off"Volume=o~-92o:af ·-

-·--~:: .. •- ···-····:·:·::::J:~~~~ff ••P~ll_th¥Q-~[~-11_:_-
5 i Tc~21 l8 min . .. .. ,. .. .. . ··,·· .......... ~ r· ...... ~ •.. 

4 CN;::70 
3 

2 

o_,..., ...... ~......,..,..,_...,......,............,,...........,........,.._..p...j........,....,._.. ................ ~_. ....... ..,..,.....,...,....,........,......,........, 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 



Section E PRE 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\shg2.fm2 
SECTION E 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.014400 ft/ft 

Water Surface Elevation 
Discharge 

36.0 

() 

\ 

\ , 
34.0 

32.0 

23.87 ft 

12.02 cf s 

§:30.0 \ 
c 
0 
:;:; 
ro 
> 
Q) 
[ij 28.0 

26.0 

24.0 

22.0 
0.0 10.0 

\ 
\ 

\ 
\ 

\. 
" 

20.0 30.0 

c::r 1 

40.0 50.0 60.0 
Station (ft) 

I 
I 

) 

I 
I 

,V 
"= / 

70.0 80.0 90.0 100.0 

03/16/05 
07:18:05 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
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CHANNEL 4 STA 1 +60 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2.fm2 
SECTION E 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.014400 ft/ft 
Elevation range: 23.37 ft to 35.10 ft. 

Station (ft) Elevation (ft) 
0.00 35.10 

13.85 30.48 
21.76 27.90 
29.59 24.55 
34.07 23.66 
44.99 23.80 
51.91 23.98 
52.59 23.65 
54.42 23.63 
55.66 23.66 
56.34 23.85 
59.16 24.02 
62.24 23.80 
62.60 23.39 
74.32 23.37 
78.34 23.99 
80.92 24.45 
82.81 25.51 
88.64 30.05 
98.85 32.84 

Discharge 12.02 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 23.87 ft 
Flow Area 9.17 ft2 

Wetted Perimeter 35.63 ft 
Top Width 35.31 ft 
Height 0.50 ft 
Critical Depth 23.71 ft 
Critical Slope 0.074815ft/ft 
Velocity 1.31 ft/s 
Velocity Head 0.03 ft 
Specific Energy 23.89 ft 
Froude Number 0.45 
Flow is subcritical. 

Start Station 
0.00 

End Station 
98.85 

03/16/05 
07:17:01 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 
0.055 

FlowMaster v5. 11 



I 
ReachEFG Type II 24-hr 2 YEAR Rainfal/=3.50" I 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 

13 

12 

11 

9 

~ 
8 

~ 7 

~ 
ii: 

5 

4 

2 

6 7 

Subcatchment 11 S: DA TO SECTION G I 

Hydrograph 

' : : ; ~ 

... Type. II 24-hr 2 YEAR 
c •• ·· ;·:·::::a~i:~1~:,,-~3_5c,:~~ . 

: · Runoff Area=s~110 ac 
----·-·1Runoff'.Volume=o~-935~af ·· 

.............. ··- -·- ., :. ::::r~~~:~~-l)~p~~-:~:-~~:11 
_ Flc.>w.bengtJ1:::,1,117'. 

Tc=19l8 ... min 
····· CN=BO 

8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

I- Runoff~ 
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Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

Section G POST 
Cross Section for Irregular Channel 

c:\haestad\fmw\shg2. fm2 
SECTION G POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.034800 fVft 

Water Surface Elevation 
Discharge 

60.0 

55.0 

29.68 ft 
12.13 cf s 

, 
v 

I 
I 

50.0 

245.0 ........ 

c: 
0 

:;:::; 
ct! 
> 
Q) ,(1 iii 40.0 

~ 
35.0 

30.0 

25.0 
0.0 

r'\.. 

~ 
~ 

20.0 40.0 

I 

../'\ I 
/ 

/ \... 'r--1 

~ 1~ 

60.0 80.0 100.0 120.0 140.0 
Station (ft) 

03/16/05 
07:28:00AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

160.0 180.0 

FlowMaster v5.11 
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CHANNEL 4 STA 0+00 POST 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

c:\haestad\fmw\shg2.fm2 
SECTION G POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.034800 tuft 

Elevation range: 28.81 ft to 56.05 ft. 
Station (ft) Elevation (ft) 

0.00 40.35 
24.63 
37.14 
43.26 
49.70 
53.78 
58.85 
59.23 
61.79 
62.56 
64.82 
71.98 
78.33 
79.45 
80.47 
81.38 
82.33 
86.77 
96.11 

115.14 
116.60 
118.15 
126.53 
129.30 
131.93 
132.88 
133.67 
141.38 
149.27 
149.74 
150.67 
159.33 
167.65 

Discharge 

Results 

34.76 
31.18 
30.37 
30.38 
30.19 
29.57 
28.81 
28.96 
29.08 
29.49 
29.82 
30.04 
29.39 
29.28 
29.25 
29.86 
31.27 
33.14 
35.95 
34.47 
34.38 
34.07 
34.01 
34.16 
34.92 
35.32 
41.82 
47.49 
47.77 
48.43 
53.24 
56.05 

12.13 cf s 

Start Station 
0.00 

End Station 
167.65 

03/16/05 
07:27:25AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 
0.055 I 
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CHANNEL 4 STA 0+00 POST 
Worksheet for Irregular Channel 

Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 29.68 ft 
Flow Area 4.97 ft2 

Wetted Perimeter 14.73 ft 
Top Width 13.99 ft 
Height 0.87 ft 
Critical Depth 29.57 ft 
Critical Slope 0.067987 fVft 
Velocity 2.44 Ws 
Velocity Head 0.09 ft 
Specific Energy 29.77 ft 
Froude Number 0.72 
Flow is subcritical. 
Flow is divided. 

03/16/05 
07:27:25 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
Page 2 of 2 



ReachEFG Type II 24-hr 2 YEAR Rainfa//=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 
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Subcatchment 125: AREA TO SECTION F 

Hydrograph 

··· ---lype·H·2·4-hr-2-¥EAR--
R • f II . 3·····5···0· -.-i-... _ .. ;. a1n a _:;:_ .. : __ .. 

: : : ' ' 

. ~~1'19!f .~.r~:~:::~.~9~~:~~ ... 
. :Runoff .Volume:;1 ... l3tlaf. .. 

· : Runoff Depth=1.49·" 
.. ... . ..... · Tc;20.S-rtaiR--· 

--··cN=ao····· 
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Section F POST 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

Solve For 

Section Data 

c:\haestad\fmw\shg2 .fm2 
SECTION F POST 
Irregular Channel 

Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.014400 ft/ft 

Water Surface Elevation 
Discharge 

44.0 (\ 
42.0 

40.0 

38.0 

36.0 
2 -
c 
.Q 34.0 -Ctl 
> 
CD 

[ij 32.0 

30.0 

28.0 

26.0 

\ 
\ 
\ 

\ 

25.43 ft 
15.99 cfs 

\ 

\ 
\ 
\ 
\~ 

~ 

\. u----

! 

I 
I 
I 

I 
I 
I 

7 
~/ 

.., liii7 

24.0 
0.0 20.0 40.0 60.0 

Station (ft) 
80.0 100.0 120.0 

03/16/05 
07:23:20AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5. 11 
Page 1of1 



CHANNEL 4 STA 1+10 POST 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

c:\haestad\fmw\shg2. fm2 
SECTION F POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.014400 ft/ft 
Elevation range: 2427 ft to 43.37 ft. 

Station (ft) Elevation (ft) 
0.00 43.37 

19.81 35.03 
29.21 31.29 
36.96 26.69 
42.14 25.94 
50.37 25.31 
56.79 25.36 
57.87 24.57 
59.92 24.35 
62.32 24.27 
62.75 24.91 
68.24 25.11 
76.15 25.54 
79.33 25.41 
79.68 25.15 
80.87 25.17 
82.02 25.19 
87.10 26.41 
90.02 27.12 
98.81 31.69 

111.48 38.05 
117.90 40.89 

Discharge 15.99 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 25.43 ft 
Flow Area 10.15 ft2 

Wetted Perimeter 29.99 ft 
Top Width 29.25 ft 
Height 1.16 ft 
Critical Depth 25.14 ft 
Critical Slope 0.064180 ft/ft 
Velocity 1.57 ft/s 
Velocity Head 0.04 ft 
Specific Energy 25.46 ft 

Start Station 
0.00 

End Station 
117.90 

03/16/05 
07:22:15AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 
0.055 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FlowMaster v5. 11 I 



I 
I Froude Number 

Flow is subcritical. 

I Flow is divided. 

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

03/16/05 
07:22:15AM 

CHANNEL 4 STA 1+10 POST 
Worksheet for Irregular Channel 

0.47 

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
FlowMaster v5.11 

Page 2 of 2 



ReachEFG Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 
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Subcatchment 135: AREA TO SECTION E 

Hydrograph 

: : : : 

-Ty-peJL24~t.:r:2:::v-EAR: 
------------ -------Rainfa1t=3~5iO"-- ··· 

-- ------ _L --Runoff-Area=-9-.650--ac-
. --]Rlfl'\H~ff [V9lOme=l~-~-oO_[af ··

. ~-Runoff-Depth=t~4:9" 

' ' 
- - - - _. - - -- - - - - -:- - - - - - - - - -~ 

· rc~2:1nrniia:· 
-----t- - ---eN=ao-

: ' : - . - - - ~ -- - . - .. - - -,- - - - - - - - - ~ - -- -

-_ j_ -------.. l __ . ----_ i -:_ -- -----· -------_ _[_ _ -------~- -------

.. -------~- -- - - - - -.. -:---- ---- - -~ - - - ..... 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

I- Runoff I 
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I 
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I 
I 
I 
I 
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I 
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I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 
I 

Section E POST 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 

Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\shg2.fm2 
SECTION E POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.014400 fUft 

Water Surface Elevation 
Discharge 

36.0 

(l 

\ 

\ 
34.0 

32.0 

23.94 ft 
16.53 cfs 

£30.0 \ 
....... 

c: 
0 
; 
ro 
> 
(1) w 28.0 

26.0 

24.0 

22.0 
0.0 10.0 

\ 
\ 

\ 
\ 

I\. 
" -

20.0 30.0 

.......... -
\...:;/" l 

40.0 50.0 60.0 
Station (ft) 

I 
( 

I 

I 
I 

/v - --

"'= / 

70.0 80.0 90.0 100.0 

I 03/16/05 
07:19:51 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

FlowMaster v5.11 
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CHANNEL 4 STA 1+60 POST 
Worksheet for Irregular Channel 

Project Description 
Project File 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

c:\haestad\fmw\shg2. fm2 
SECTION E POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.014400 fVft 
Elevation range: 23.37 ft to 35.10 ft. 

Station (ft) Elevation (ft) 
0.00 35.10 

13.85 30.48 
21.76 27.90 
29.59 24.55 
34.07 23.66 
44.99 23.80 
51.91 23.98 
52.59 23.65 
54.42 23.63 
55.66 23.66 
56.34 23.85 
59.16 24.02 
62.24 23.80 
62.60 23.39 
74.32 23.37 
78.34 23.99 
80.92 24.45 
82.81 25.51 
88.64 30.05 
98.85 32.84 

Discharge 16.53 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 23.94 ft 
Flow Area 11.77 ft2 

Wetted Perimeter 41.31 ft 
Top Width 40.95 ft 
Height 0.57 ft 
Critical Depth 23.77 ft 
Critical Slope 0.073690 ft/ft 
Velocity 1.40 ft/s 
Velocity Head 0.03 ft 
Specific Energy 23.97 ft 
Froude Number 0.46 
Flow is subcritical. 

Start Station 
0.00 

End Station 
98.85 

03/16/05 
07:19:19 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 
0.055 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FlowMaster v5.11 I 
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REACHHIJ 

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 

Reach-HIJ Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 
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Subcatchment 15: DA TO SECTION J 

Hydrograph 

.... .... . Iyp;eJL24-.tir 2 \{EAR .. . . . . . 

·· · ·Rainfal 1=3~5ou. ·· 
Runoff Area:::;42.1tO.ac 

····· Runoff]Volume:::3~J1·3-0raf··· 
.... • ....... : Runaff.Depth~0 . .89." 

Flow-·length=2;·oso······· 
.Tc;:3_3I5 .. min•.-· 

· CN=70 

8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

I- Runottj 



Section J PRE 
Cross Section for Irregular Channel 

Project Description 

Project File 
Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

c:\haestad\fmw\shg2. fm2 

SECTION J 
Irregular Channel 

Manning's Formula 

Water Elevation 

Wtd. Mannings Coefficient 

Channel Slope 
0.055 
0.007739 ft/ft 

Water Surface Elevation 
Discharge 

85.0 

80.0 

75.0 

26.53 ft 
30.73 cfs 

.fJ 

v 
I 

\ I 
70.0 

65.0 

60.0 

£ 
'-' 

55.0 
c 
0 

:;:::; 
Cl) > 50.0 
CD w 

45.0 

40.0 

35.0 

30.0 

25.0 

\ 
\ 

20.0 
0.0 

03/16/05 
07:34:37 AM 

J 
v 

\ I ' ~ I 
""" I\ I 

\ v 
j 

\ I 
\_ 

:--.. "<'""7 ~ 
~,~ 

y 

50.0 100.0 150.0 200.0 250.0 300.0 
Station (ft) 

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

350.0 400.0 

FlowMaster v5.11 
Page 1 of 1 
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CHANNEL 5 STA 0+00 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2. fm2 
SECTION J 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.007739 ft/ft 
Elevation range: 24.53 ft to 81.26 ft. 

Station (ft) Elevation (ft) 
0.00 67.07 

34.02 55.96 
71.76 46.55 

106.69 42.96 
141.53 27.92 
192.30 25.77 
195.00 24.53 
197.99 25.67 
224.67 27.97 
254.79 37.53 
290.17 52.81 
317.48 61.22 
327.63 67.48 
347.81 74.53 
380.57 81.26 

Discharge 30.73 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 26.53 ft 
Flow Area 19.05 ft2 

Wetted Perimeter 34.09 ft 
Top Width 33.55 ft 
Height 2.00 ft 
Critical Depth 26.12 ft 
Critical Slope 0.060396 fUft 
Velocity 1.61 ft/s 
Velocity Head 0.04 ft 
Specific Energy 26.57 ft 
Froude Number 0.38 
Flow is subcritical. 

Start Station 
0.00 

End Station 
380.57 

I 03/16/05 
07:34:06 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 
0.055 

FlowMaster v5. 11 
Page 1 of 1 



Reach-HIJ Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 
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Subcatchment 25: DA TO SECTION I 

Hydrograph 

I- Runoffl 

····· °Type 1124-hr.2 YEAR ·· 
. . 

· ··RainfaU=3~5'0'' · 
-· -- -·· ··--···· 

.Runoff Area::;42 .. 69.0 .ac .. 
~Ur)()ff lV()lprl1~:::3 .• ~ 7·1[~~-

j Runoff Depth::0 .. 8:9" 
-·:··Tc=34~5-min· 

.CN:;iO. 

8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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Section I PRE 
Cross Section for Irregular Channel 

Project Description 

Project File 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

c:\haestad\fmw\shg2. fm2 

SECTION I 

Irregular Channel 

Manning's Formula 

Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.005519 ft/ft 

Water Surface Elevation 

Discharge 

85.0 

80.0 

75.0 

70.0 

65.0 
() 

60.0 

£ ....... 
55.0 

c: 
0 
+; 
ro > 50.0 
(]) 

[jj 

45.0 

40.0 

35.0 

30.0 

25.0 

\ 
\ 
\ 

I\ 
\ 

26.43 ft 
30.42 cfs 

~~ 

\ 
'--

I 
I 

I 
I 

'<"'7' J 
-vr 

v 

/ 
I 

I 
I 

I 

20.0 
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 

03/16/05 
07:32:27 AM 

Station (ft) 

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

$> 
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/ 

400.0 450.0 

FlowMaster v5.11 
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CHANNEL 5 STA 0+49 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 

c:\haestad\fmw\shg2. fm2 
SECTION I 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.005519 ft/ft 
Elevation range: 24.15 ft to 80.96 ft. 

Station (ft) Elevation (ft) 
0.00 63.63 

38.85 52.56 
83.31 40.41 

128.99 36.78 
154.92 27.50 
209.19 25.95 
214.68 24.15 
219.66 25.81 
241.99 27.25 
252.21 31.89 
279.97 41.98 
313.46 56.38 
347.45 69.08 
420.85 80.96 

Discharge 30.42 cts 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 26.43 ft 
Flow Area 21.75 ft2 

Wetted Perimeter 37.39 ft 
Top Width 36.81 ft 
Height 2.28 ft 
Critical Depth 25.59 ft 
Critical Slope 0.052650 ft/ft 
Velocity 1.40 ft/s 
Velocity Head 0.03 ft 
Specific Energy 26.46 ft 
Froude Number 0.32 
Flow is subcritical. 

Start Station 
0.00 

End Station 
420.85 

03/16/05 
07:31:49 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 

I 0.055 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FlowMaster v5.11 I Page 1 of 1 
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Reach-HIJ Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
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Subcatchment 35: DA TO SECTION H 

Hydrograph 
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Section H PRE 
Cross Section for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

c:\haestad\fmw\shg2. fm2 
SECTION H 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.005500 fUft 

Water Surface Elevation 
Discharge 

85.0 

80.0 

75.0 

70.0 

65.0 

.(l 
60.0 

£ ......, 
55.0 

c 
0 
~ ro > 50.0 
Q) 

w 
45.0 

40.0 

35.0 

30.0 

25.0 

\ 
\ 
\ 
\ 

25.89 ft 
38.90 cf s 

\ 
I\ 

'-..... 
~ 

I 
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/ 
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I 
I 

J 

J 
j 

, 
\f 

jJ 

I 
J 

I 
I 

I 
' 

- I 
~--....1 

20.0 
0.0 50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 450.0 500.0 

Station (ft) 

03/16/05 
07:29:31 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
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CHANNEL 5 STA 1 +03 PRE 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 

Method 

c:\haestad\fmw\shg2. fm2 

SECTION H 

Solve For 

Input Data 

Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.005500 fVft 
Elevation range: 23.85 ft to 81.44 ft. 

Station (ft) Elevation (ft) 
0.00 60.82 

52.66 44.51 
98.00 36.03 

115.30 31.08 
179.90 25.64 
217.41 25.17 
222.01 23.85 
224.20 25.40 
235.54 26.42 
271.89 39.25 
300.08 48.45 
330.02 55.25 
370.26 53.40 
408.60 62.99 
433.86 72.48 
468.29 81.44 

Discharge 38.90 cfs 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 25.89 ft 
Flow Area 29.12 ft2 

Wetted Perimeter 53.47 ft 
Top Width 52.76 ft 
Height 2.04 ft 
Critical Depth 25.53 ft 
Critical Slope 0.065789 tuft 
Velocity 1.34 fUs 
Velocity Head 0.03 ft 
Specific Energy 25.92 ft 
Froude Number 0.32 
Flow is subcritical. 

Start Station 
0.00 

End Station 
468.29 

03/16/05 
07:28:42 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 
0.055 

FlowMaster v5.11 
Page 1 of 1 



Reach-HIJ Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 3/16/2005 

Subcatchment 115: DA TO SECTION J 

Hydrograph 

I- Runoff~ 

45 Type ___ U_24--hr2_YEAR 
RainfaU=:3.50" _ 40 : . : ' : 

R_u_noff _Area:::37.l6_0 __ ac _ 
: : : : ' 

__ ;Ruooff:Volum~=4.67-5·af 
. . : : . 

Rl.J09ff P~ptti_~t-4'.~"---
. : . : 

20 
FIQW Length=2,080' 

- Tc=33~5 min 
15 cN::ao 
10 

5 

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 
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Project Description 

Project File 

Worksheet 

Flow Element 

Method 

Solve For 

Section Data 

Section J POST 
Cross Section for Irregular Channel 

c:\haestad\fmw\shg2. fm2 

SECTION J POST 

Irregular Channel 

Manning's Formula 

Water Elevation 

Wtd. Mannings Coefficient 

Channel Slope 

0.055 
0.007739 ft/ft 

Water Surface Elevation 

Discharge 

85.0 

80.0 

75.0 

26.75 ft 

49.11 cf s 

/ 
I I 

I 
70.0 

(l 

65.0 \ I 
60.0 \ 

I 
I 
I 
I 
I 
I 
I 

55.0 
c 
0 

:;::; 
ro > 50.0 
(]) 

[j 

45.0 

40.0 

35.0 

30.0 

25.0 

20.0 
0.0 

I 03/16/05 
07:35:57 AM 
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CHANNEL 5 STA 0+00 POST 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

c:\haestad\fmw\shg2. fm2 
SECTION J POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.007739 fVft 
Elevation range: 24.53 ft to 81.26 ft. 

Station (ft) Elevation (ft) 
0.00 67.07 

34.02 
71.76 

106.69 
141.53 
192.30 
195.00 
197.99 
224.67 
254.79 
290.17 
317.48 
327.63 
347.81 
380.57 

Discharge 

Results 
Wtd. Mannings Coefficient 
Water Surface Elevation 
Flow Area 
Wetted Perimeter 
Top Width 
Height 
Critical Depth 

55.96 
46.55 
42.96 
27.92 
25.77 
24.53 
25.67 
27.97 
37.53 
52.81 
61.22 
67.48 
74.53 
81.26 
49.11 

0.055 
26.75 
27.43 
41.97 
41.42 

2.22 
26.31 

cf s 

ft 
ft2 

ft 
ft 
ft 
ft 

Critical Slope 0.057651 fVft 

Velocity 1.79 tvs 
Velocity Head 0.05 ft 
Specific Energy 26.80 ft 
Froude Number 0.39 
Flow is subcritical. 

Start Station 
0.00 

End Station 
380.57 

03/16/05 
07:35:13 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 
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Roughness 
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Reach-HIJ Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
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Subcatchment 125: DA TO SECTION I 

Hydrograph 

I- Runoff~ 
50 

.... Jyp,eJI 24 .. hr2 YEAR 
40 - .. . . . Rai.o.faU~_3..5lO'' . 

: . ' 

Runoff Area::i38.900 ac 
iRunoffVolll01~::4_914'af 

35 

R~no.ff P~P~tl::.1 .. -4~" 
Tc=34.5 min 

20 . ·- .. ' --··········--··--·--· ............ ·-··-····· 

CN=80 
15 -------------·--·-·,_ --------,-------- _,_ __ _ 

10 

o+.-........-i:-.--.-,.....,.. ........ ..;...-,........:-.--.-~~;;,.-......... i-.-,..,...,..,_ ........ ,..,_....._p....,..,.....,.......,....;-..-........ ,..,..........+ ........ ~ 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 



Project Description 

Project File 

Worksheet 
Flow Element 

Method 

Solve For 

Section Data 

Section I POST 
Cross Section for Irregular Channel 

c:\haestad\fmw\shg2. fm2 

SECTION I POST 

Irregular Channel 

Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 

Channel Slope 

0.055 

0.005519 ft/ft 
Water Surface Elevation 

Discharge 

85.0 

80.0 

26.68 ft 

49.56 cfs 

fe 

/ 
v 

/ 
75.0 

70.0 

c 
0 

:;:; 

65.0 (\ 
60.0 

55.0 

~ 50.0 
Q) 

ill 

03/16/05 
07:33:24 AM 

45.0 

40.0 

35.0 

30.0 

25.0 

20.0 
0.0 

\ 

I 
I 

I 
\ I 

\ I 
\ I ...... 

~ I 
\ I 

'-- '7 J 
i"!\ r 

v 

50.0 100.0 150.0 200.0 250.0 300.0 350.0 
Station (ft) 

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

400.0 450.0 

FlowMaster v5. 11 
Page 1 of 1 
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CHANNEL 5 STA 0+49 POST 
Worksheet for Irregular Channel 

Project Description 

Project File 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

c:\haestad\fmw\shg2. fm2 

SECTION I POST 

Irregular Channel 

Manning's Formula 

Water Elevation 

Channel Slope 0.005519 ft/ft 

Elevation range: 24.15 ft to 80.96 ft. 

Station (ft) Elevation (ft) 
0.00 63.63 

38.85 

83.31 

128.99 

154.92 

209.19 

214.68 

219.66 

241.99 

252.21 

279.97 

313.46 

347.45 

420.85 

Discharge 

Results 

Wtd. Mannings Coefficient 

Water Surface Elevation 

Flow Area 

Wetted Perimeter 

Top Width 

Height 

52.56 

40.41 

36.78 

27.50 

25.95 

24.15 

25.81 

27.25 

31.89 

41.98 

56.38 

69.08 

80.96 

49.56 

0.055 

26.68 

32.83 

50.34 

49.75 

2.53 
25.94 

cf s 

ft 
ft2 

ft 

ft 

ft 

ft Critical Depth 

Critical Slope 

Velocity 

0.050633 fUft 

Velocity Head 

Specific Energy 

Froude Number 

Flow is subcritical. 

1.51 

0.04 

26.72 

0.33 

fUs 

ft 

ft 

Start Station 

0.00 

End Station 

420.85 

I 03/16/05 
07:33:09 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

Roughness 

0.055 

FlowMaster v5. 11 
Page 1 of 1 



Reach-HIJ Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by LandMark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

54 
52 
50 --
48 
46 
44 
42 
40 
38 
36 
34 

- 32 
.I!! 30 ' 
.£ 28 - -

~ 26 
Li: 24 -- - -

22 
20 -
18 --- -- ' 
16 -- -- -
14 
12 
10 
8 
6 
4 
2 

Subcatchment 135: DA TO SECTION H 

Hydrograph 

Type Jl-2A•br2: 'YEAR_ . 
--- Rarrnan=3~5~o·· 

o-~ ......... .......,......,..,.....,..,..._,.,...........,..,..._..-;~ ........ ....,_ ....................... .......,,....... ....... .,.............,.....,.. ....................... ~..,......, 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

3/16/2005 

I- Runoff I 
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Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Section Data 

Section H POST 
Cross Section for Irregular Channel 

c:\haestad\fmw\shg2. fm2 
SECTION H POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Wtd. Mannings Coefficient 
Channel Slope 

0.055 
0.005500 tuft 

Water Surface Elevation 
Discharge 

85.0 

80.0 

75.0 

25.98 ft 
48.62 cfs 

j> 

v 
I 

I I 
I 

70.0 

65.0 I 
~ 60.0 

£ ........ 
55.0 

c: 
0 

:.-:::; 

\ 
\ 

I 
' 

I 
I 

--.. 

'"" 
I 
I 
I 

~ 50.0 
Q) 

w \ 
, 

I 

I 
I 
I 
I 
I 03/16/05 

07:30:48 AM 

45.0 

40.0 

35.0 

30.0 

25.0 

20.0 
0.0 

~ I 
\ I 

\ I 
' .......... 

!'-.... J t7 ,. 

" 
50.0 100.0 150.0 200.0 250.0 300.0 350.0 400.0 

Station (ft) 

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

450.0 500.0 

FlowMaster v5. 11 
Page 1 of 1 



CHANNEL 5 STA 1+03 POST 
Worksheet for Irregular Channel 

Project Description 
Project File 
Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

c:\haestad\fmw\shg2.fm2 
SECTION H POST 
Irregular Channel 
Manning's Formula 
Water Elevation 

Channel Slope 0.005500 ft/ft 
Elevation range: 23.85 ft to 81.44 ft. 

Station (ft) Elevation (ft) 
0.00 60.82 

52.66 44.51 
98.00 36.03 

115.30 31.08 
179.90 25.64 
217.41 25.17 
222.01 23.85 
224.20 25.40 
235.54 26.42 
271.89 39.25 
300.08 48.45 
330.02 55.25 
370.26 53.40 
408.60 62.99 
433.86 72.48 
468.29 81.44 

Discharge 48.62 cf s 

Results 
Wtd. Mannings Coefficient 0.055 
Water Surface Elevation 25.98 ft 
Flow Area 33.78 ft2 

Wetted Perimeter 55.48 ft 
Top Width 54.75 ft 
Height 2.13 ft 
Critical Depth 25.60 ft 
Critical Slope 0.064502 ft/ft 
Velocity 1.44 ft/s 
Velocity Head 0.03 ft 
Specific Energy 26.01 ft 
Froude Number 0.32 
Flow is subcritical. 

Start Station 
0.00 

End Station 
468.29 

03/16/05 
07:30:17 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 

I 
I 
I 
I 
I 
I 

Roughness 

I 0.055 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FlowMaster v5. 11 I Page 1of1 
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bmp4 Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 12/27/2004 

Subcatchment DA4 PRE: PRE-DEVELOPED 

Hydrograph 

.... Xype J L24-hr 1:YEAR ... 
Rainfall=2.80" 

: : 

Runoff Area=2.000 ac 
·Runoff Volume=0.088 af 

: Runoff Depth=0.53" 
Flow Length=470' 

Tc=21.2 min 
CN=70 

I I ' 

12 13 14 15 16 17 
Time (hours) 

ID Runoff~ 



bmp4 Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LANDMARK DESIGN GROUP 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 12/27/2004 

5 , 

4 ,' 

2 

Subcatchment DA4 POST: DA4 POST 

Hydrograph 

Type 1124-hr 1 YEAR 
, _, Rainfall:::2.8_0" _ 

Runoff Are~=3.500 ac 
Runoff Volume=0.292 af 

-----··--· ··:·-· --·-· :-- -· - ' -

Runoff De'pth=,1.00" 
Tc=15.0 min 

CN=BO 

o~~~~~~~~~~:::::=,=::.:,.:::~:;::~~.~.~~~. 
5 6 10 12 13 14 15 18 20 

Time (hours) 

ID Runoff I 

·I 
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bmp4 Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by LandMark Design Group 
HydroCAD® 7.10 s/n 001765 © 2005 HydroCAD Software Solutions LLC 7/7/2005 

5 

4-

2 

0 ' . 
5 

' t ••I • I •• I 

6 7 8 9 10 

Pond 84: BMP 4 

Hydrograph 

4.87 els 

Inflow Area=3.500 ac 
Peak Elev=51.36' 
Storage=6,347 cf 

' I " ' I• l ' ' 
12 13 14 15 16 17 18 19 20 

Time (hours) 

- Inflow 
- Primary 



I 
I 

bmp4 Type II 24-hr 1 YEAR Rainfal/=2. 80" 
Prepared by LandMark Design Group 
H~droCAD® 7 .10 sin 001765 © 2005 H~droCAD Software Solutions LLC 7/8/2005 

I Hydrograph for Pond 84: BMP 4 

Time Inflow Storage Elevation Primary 

I (hours) (cfs) (cubic-feet) (feet) (cfs) 
0.00 0.00 0 47.50 0.00 
0.25 0.00 0 47.50 0.00 

I 
0.50 0.00 0 47.50 0.00 
0.75 0.00 0 47.50 0.00 
1.00 0.00 0 47.50 0.00 

1)~"'1DOW~ 1.25 0.00 0 47.50 0.00 

I 1.50 0.00 0 47.50 0.00 CAL(_ \JU\-TlDrJ 1.75 0.00 0 47.50 0.00 
2.00 0.00 0 47.50 0.00 '33. co 2.25 0.00 0 47.50 0.00 HiLS 

I 2.50 0.00 0 47.50 0.00 - \ D ,ISO tt'2--S 2.75 0.00 0 47.50 0.00 .. 
3.00 0.00 0 47.50 0.00 2.2..~ \-\-(2. s 

I 
3.25 0.00 0 47.50 0.00 
3.50 0.00 0 47.50 0.00 
3.75 0.00 0 47.50 0.00 
4.00 0.00 0 47.50 0.00 

I 4.25 0.00 0 47.50 0.00 
4.50 0.00 0 47.50 0.00 
4.75 0.00 0 47.50 0.00 
5.00 0.00 0 47.50 0.00 

I 5.25 0.00 0 47.50 0.00 
5.50 0.00 0 47.50 0.00 
5.75 0.00 0 47.50 0.00 

I 
6.00 0.00 0 47.50 0.00 
6.25 0.00 0 47.50 0.00 
6.50 0.00 0 47.50 0.00 
6.75 0.00 0 47.50 0.00 

I 7.00 0.00 0 47.50 0.00 
7.25 0.00 0 47.50 0.00 
7.50 0.00 0 47.50 0.00 

I 
7.75 0.00 0 47.50 0.00 
8.00 0.00 0 47.50 0.00 
8.25 0.00 0 47.50 0.00 
8.50 0.00 0 47.50 0.00 

I 
8.75 0.00 0 47.50 0.00 
9.00 0.00 0 47.50 0.00 
9.25 0.00 0 47.50 0.00 
9.50 0.00 0 47.50 0.00 

I 9.75 0.00 0 47.50 0.00 
10.00 0.00 0 47.50 0.00 
10.25 0.00 2 47.50 0.00 

6E.~, rJ l\'"M~ 
I 

~0::50 0;01 ·o-47;51 Q])Q:J 

10.75 0.03 28 47.52 0.00 
11.00 0.05 61 47.54 0.01 
11.25 0.09 117 47.57 0.01 

I 11.50 0.16 208 47.63 0.03 
11.75 0.65 510 47.81 0.10 
12.00 3.61 2,261 48.88 0.26 
12.25 2.57 4,747 50.39 0.39 

I 12.50 0.97 5,963 51.13 0.44 
12.75 0.58 6,256 51.31 0.45 

I 



I 
I bmp4 Type 1124-hr 1 YEAR Rainfal/=2.80" 

Prepared by LandMark Design Group 
H~droCAD® 7 .10 sin 001765 © 2005 H~droCAD Software Solutions LLC 7/8/2005 

I Hydrograph for Pond 84: BMP 4 (continued) 

I 
Time Inflow Storage Elevation Primary 

{hours} {cfs} {cubic-feet} {feet} {cfsl/ 
13.00 0.46 6,314 51.34 0.46 
13.25 0.39 6,286 51.33 0.45 

I 13.50 0.34 6,207 51.28 0.45 
13.75 0.30 6,092 51.21 0.45 
14.00 0.27 5,950 51.12 0.44 

I 
14.25 0.24 5,787 51.02 0.44 
14.50 0.23 5,612 50.92 0.43 
14.75 0.22 5,433 50.81 0.42 
15.00 0.21 5,251 50.70 0.41 

I 
15.25 0.20 5,066 50.58 0.41 
15.50 0.19 4,878 50.47 0.40 
15.75 0.18 4,688 50.35 0.39 
16.00 0.17 4,495 50.24 0.38 

I 16.25 0.16 4,301 50.12 0.37 
16.50 0.15 4,108 50.00 0.36 
16.75 0.15 3,919 49.89 0.36 

I 
17.00 0.14 3,735 49.77 0.35 
17.25 0.14 3,555 49.66 0.34 
17.50 0.14 3,380 49.56 0.33 
17.75 0.13 3,210 49.45 0.32 

I 18.00 0.13 3,043 49.35 0.31 
18.25 0.12 2,882 49.25 0.30 
18.50 0.12 2,725 49.16 0.29 
18.75 0.12 2,572 49.07 0.28 

I 19.00 0.11 2,424 48.98 0.27 
19.25 0.11 2,280 48.89 0.27 
19.50 0.10 2,140 48.80 0.26 

I 
19.75 0.10 2,005 48.72 0.25 
20.00 0.10 1,874 48.64 0.24 
20.25 0.09 1,749 48.56 0.23 
20.50 0.09 1,629 48.49 0.22 

I 20.75 0.09 1,516 48.42 0.21 
21.00 0.09 1,411 48.36 0.20 
21.25 0.09 1,313 48.30 0.19 
21.50 0.09 1,221 48.24 0.19 

I 21.75 0.09 1,136 48.19 0.18 
22.00 0.09 1,057 48.14 0.17 
22.25 0.09 985 48.10 0.16 

I 
22.50 0.08 918 48.06 0.16 
22.75 0.08 857 48.02 0.15 
23.00 0.08 801 47.99 0.14 
23.25 0.08 751 47.96 0.14 

I 23.50 0.08 705 47.93 0.13 
23.75 0.08 663 47.90 0.12 
24.00 0.08 625 47.88 0.12 
24.25 0.03 572 47.85 0.11 

I 24.50 0.00 493 47.80 0.10 
24.75 0.00 413 47.75 0.08 
25.00 0.00 346 47.71 0.07 

I 
25.25 0.00 291 47.68 0.05 
25.50 0.00 248 47.65 0.04 
25.75 0.00 214 47.63 0.03 

I 



bmp4 Type 1124-hr 1 YEAR Rainfal/=2.80" 
Prepared by LandMark Design Group 
HydroCAD® 7 .10 s/n 001765 © 2005 HydroCAD Software Solutions LLC 7 /8/2005 

Hydrograph for Pond B4: BMP 4 (continued) 

Time Inflow Storage Elevation Primary 
(hours) (cfs) (cubic-feet) (feet) (cfs) 

26.00 0.00 187 47.61 0.03 
26.25 0.00 166 47.60 0.02 
26.50 0.00 149 47.59 0.02 
26.75 0.00 134 47.58 0.02 
27.00 0.00 120 47.57 0.01 
27.25 0.00 108 47.57 0.01 
27.50 0.00 97 47.56 0.01 
27.75 0.00 87 47.55 0.01 
28.00 0.00 78 47.55 0.01 
28.25 0.00 70 47.54 0.01 
28.50 0.00 63 47.54 0.01 
28.75 0.00 56 47.53 0.01 
29.00 0.00 51 47.53 0.01 
29.25 0.00 45 47.53 0.01 
29.50 0.00 41 47.52 0.00 
29.75 0.00 37 47.52 0.00 
30.00 0.00 33 47.52 0.00 
30.25 0.00 29 47.52 0.00 
30.50 0.00 26 47.52 0.00 
30.75 0.00 24 47.51 0.00 
31.00 0.00 21 47.51 0.00 
31.25 0.00 19 47.51 0.00 
31.50 0.00 17 47.51 0.00 
31.75 0.00 15 47.51 0.00 
32.00 0.00 14 47.51 0.00 
32.25 O.QO 12 47.51 0.00 
32.50 0.00 11 47.51 0.00 
32.75 0.00 

-=33:00-0.00 
10 47.51 0.00 
9-47:;51t====0Jl0;3 r: tJ~ 

33.25 0.00 8 47.50 0.00 llME; 
33.50 0.00 7 47.50 0.00 
33.75 0.00 6 47.50 0.00 
34.00 0.00 6 47.50 0.00 
34.25 0.00 5 47.50 0.00 
34.50 0.00 5 47.50 0.00 
34.75 0.00 4 47.50 0.00 
35.00 0.00 4 47.50 0.00 
35.25 0.00 3 / 47.50 0.00 
35.50 0.00 3 47.50 0.00 
35.75 0.00 3 47.50 0.00 
36.00 0.00 2 47.50 0.00 
36.25 0.00 2 47.50 0.00 
36.50 0.00 2 47.50 0.00 
36.75 0.00 2 47.50 0.00 
37.00 0.00 2 47.50 0.00 
37.25 0.00 1 47.50 0.00 
37.50 0.00 1 47.50 0.00 
37.75 0.00 1 47.50 0.00 
38.00 0.00 1 47.50 0.00 
38.25 0.00 1 47.50 0.00 
38.50 0.00 1 47.50 0.00 
38.75 0.00 1 47.50 0.00 

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



I 
I bmp4 Type 1124-hr 1 YEAR Rainfal/=2.80" 

Prepared by LandMark Design Group 
H~droCAD® 7 .10 sin 001765 © 2005 H~droCAD Software Solutions LLC 7/8/2005 

I Hydrograph for Pond B4: BMP 4 (continued) 

I 
Time Inflow Storage Elevation Primary 

(hours} (cfs} (cubic-feet} (feet} (cfs} 
39.00 0.00 1 47.50 0.00 
39.25 0.00 1 47.50 0.00 

I 39.50 0.00 1 47.50 0.00 
39.75 0.00 0 47.50 0.00 
40.00 0.00 0 47.50 0.00 

I 
40.25 0.00 0 47.50 0.00 
40.50 0.00 0 47.50 0.00 
40.75 0.00 0 47.50 0.00 
41.00 0.00 0 47.50 0.00 

I 
41.25 0.00 0 47.50 0.00 
41.50 0.00 0 47.50 0.00 
41.75 0.00 0 47.50 0.00 
42.00 0.00 0 47.50 0.00 

I 42.25 0.00 0 47.50 0.00 
42.50 0.00 0 47.50 0.00 
42.75 0.00 0 47.50 0.00 

I 
43.00 0.00 0 47.50 0.00 
43.25 0.00 0 47.50 0.00 
43.50 0.00 0 47.50 0.00 
43.75 0.00 0 47.50 0.00 

I 44.00 0.00 0 47.50 0.00 
44.25 0.00 0 47.50 0.00 
44.50 0.00 0 47.50 0.00 
44.75 0.00 0 47.50 0.00 

I 45.00 0.00 0 47.50 0.00 
45.25 0.00 0 47.50 0.00 
45.50 0.00 0 47.50 0.00 

I 
45.75 0.00 0 47.50 0.00 
46.00 0.00 0 47.50 0.00 
46.25 0.00 0 47.50 0.00 
46.50 0.00 0 47.50 0.00 

I 46.75 0.00 0 47.50 0.00 
47.00 0.00 0 47.50 0.00 
47.25 0.00 0 47.50 0.00 
47.50 0.00 0 47.50 0.00 

I 47.75 0.00 0 47.50 0.00 
48.00 0.00 0 47.50 0.00 
48.25 0.00 0 47.50 0.00 

I 
48.50 0.00 0 47.50 0.00 
48.75 0.00 0 47.50 0.00 
49.00 0.00 0 47.50 0.00 
49.25 0.00 0 47.50 0.00 

I 49.50 0.00 0 47.50 0.00 
49.75 0.00 0 47.50 0.00 
50.00 0.00 0 47.50 0.00 
50.25 0.00 0 47.50 0.00 

I 50.50 0.00 0 47.50 0.00 
50.75 0.00 0 47.50 0.00 
51.00 0.00 0 47.50 0.00 

I 
51.25 0.00 0 47.50 0.00 
51.50 0.00 0 47.50 0.00 
51.75 0.00 0 47.50 0.00 

I 



I 
bmp4 Type II 24-hr 1 YEAR Rainfal/=2.80" I Prepared by LandMark Design Group 
H~droCAD® 7 .10 s/n 001765 © 2005 H~droCAD Software Solutions LLC 7/8/2005 

Hydrograph for Pond 84: BMP 4 {continued) I 
Time Inflow Storage Elevation Primary 

I (hours) (cfs} (cubic-feet} (feet} (cfs} 
52.00 0.00 0 47.50 0.00 
52.25 0.00 0 47.50 0.00 
52.50 0.00 0 47.50 0.00 I 52.75 0.00 0 47.50 0.00 
53.00 0.00 0 47.50 0.00 
53.25 0.00 0 47.50 0.00 

I 53.50 0.00 0 47.50 0.00 
53.75 0.00 0 47.50 0.00 
54.00 0.00 0 47.50 0.00 
54.25 0.00 0 47.50 0.00 I 54.50 0.00 0 47.50 0.00 
54.75 0.00 0 47.50 0.00 
55.00 0.00 0 47.50 0.00 
55.25 0.00 0 47.50 0.00 I 55.50 0.00 0 47.50 0.00 
55.75 0.00 0 47.50 0.00 
56.00 0.00 0 47.50 0.00 

I 56.25 0.00 0 47.50 0.00 
56.50 0.00 0 47.50 0.00 
56.75 0.00 0 47.50 0.00 
57.00 0.00 0 47.50 0.00 I 57.25 0.00 0 47.50 0.00 
57.50 0.00 0 47.50 0.00 
57.75 0.00 0 47.50 0.00 
58.00 0.00 0 47.50 0.00 I 58.25 0.00 0 47.50 0.00 
58.50 0.00 0 47.50 0.00 
58.75 0.00 0 47.50 0.00 

I 59.00 0.00 0 47.50 0.00 
59.25 0.00 0 47.50 0.00 
59.50 0.00 0 47.50 0.00 
59.75 0.00 0 47.50 0.00 I 60.00 0.00 0 47.50 0.00 
60.25 0.00 0 47.50 0.00 
60.50 0.00 0 47.50 0.00 
60.75 0.00 0 47.50 0.00 I 61.00 0.00 0 47.50 0.00 
61.25 0.00 0 47.50 0.00 
61.50 0.00 0 47.50 0.00 

I 61.75 0.00 0 47.50 0.00 
62.00 0.00 0 47.50 0.00 
62.25 0.00 0 47.50 0.00 
62.50 0.00 0 47.50 0.00 I 62.75 0.00 0 47.50 0.00 
63.00 0.00 0 47.50 0.00 
63.25 0.00 0 47.50 0.00 

I 63.50 0.00 0 47.50 0.00 
63.75 0.00 0 47.50 0.00 
64.00 0.00 0 47.50 0.00 
64.25 0.00 0 47.50 0.00 

I 64.50 0.00 0 47.50 0.00 
64.75 0.00 0 47.50 0.00 

I 
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Time 
(hours) 

65.00 
65.25 
65.50 
65.75 
66.00 
66.25 
66.50 
66.75 
67.00 
67.25 
67.50 
67.75 
68.00 
68.25 
68.50 
68.75 
69.00 
69.25 
69.50 
69.75 
70.00 
70.25 
70.50 
70.75 
71.00 
71.25 
71.50 
71.75 
72.00 

Inflow 
(cfs) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Hydrograph for Pond 84: BMP 4 (continued) 

Storage 
(cubic-feet) 

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 

Elevation 
(feet) 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 
47.50 

Primary 
(cfs) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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2 . 

5 7 8 

Subcatchment DA 85: PRE-DEVELOPED 

Hydrograph 

Type U24~hr 1 'YEAR . 
Rainfall=2.80" 

. . 

Runoff Area=2.900 ac 
Runoff Vol:ume=0.129: at 

Runoff De:pth=O.S3" 
Flow Length=416' 

Tc=12.4 rriin 
CN='70 

j. j ' ' ! 1 • j 

13 14 15 16 20 
Time (hours) 
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Subcatchment DAS POST: DAS POST 

Hydrograph 
I 
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6 
5.53 cfs 

5 

4 

2 

Pond BS: BMP 5 

Hydrograph 

Inflow Area=4.900 ac 
Peak Elev=70.96' 
Storage=9,616 cf 

0- 1 I • ' ' ' ' • • 1··••1 ' •• I ···1· ' ' • • l I ' I' • 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 
Time (hours) 

- Inflow 
- Primary 



I 
I bmp5 Type 1124-hr 1 YEAR Rainfal/=2.80" 
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I Hydrograph for Pond 85: BMP 5 

Time Inflow Storage Elevation Primary 

I {hours) {cfs) ! cubic-feet) {feet) {cfs) 
0.00 0.00 0 67.00 0.00 
0.25 0.00 0 67.00 0.00 

I 
0.50 0.00 0 67.00 0.00 
0.75 0.00 0 67.00 0.00 
1.00 0.00 0 67.00 0.00 
1.25 0.00 0 67.00 0.00 

I 1.50 0.00 0 67.00 0.00 
1.75 0.00 0 67.00 0.00 
2.00 0.00 0 67.00 0.00 

ueAW\:>CWN l1M~ 

I 
2.25 0.00 0 67.00 0.00 
2.50 0.00 0 67.00 0.00 31. "":\ S:Sn e.r 2.75 0.00 0 67.00 0.00 
3.00 0.00 0 67.00 0.00 - Io .--1t0 hta 

I 
3.25 0.00 0 67.00 0.00 

a--i.,o h~ 3.50 0.00 0 67.00 0.00 
3.75 0.00 0 67.00 0.00 
4.00 0.00 0 67.00 0.00 

I 4.25 0.00 0 67.00 \ 0.00 
4.50 0.00 0 67.00 0.00 
4.75 0.00 0 67.00 0.00 

I 
5.00 0.00 0 67.00 ~.00 
5.25 0.00 0 67.00 .00 
5.50 0.00 0 67.00 0.00 
5.75 0.00 0 67.00 0.00 

I 
6.00 0.00 0 67.00 0.00 
6.25 0.00 0 67.00 0.00 
6.50 0.00 0 67.00 0.00 
6.75 0.00 0 67.00 0.00 

I 7.00 0.00 0 67.00 0.00 
7.25 0.00 0 67.00 0.00 
7.50 0.00 0 67.00 0.00 

I 
7.75 0.00 0 67.00 0.00 
8.00 0.00 0 67.00 0.00 
8.25 0.00 0 67.00 0.00 
8.50 0.00 0 67.00 0.00 

I 8.75 0.00 0 67.00 0.00 
9.00 0.00 0 67.00 0.00 
9.25 0.00 0 67.00 0.00 
9.50 0.00 0 67.00 0.00 

I 9.75 0.00 0 67.00 0.00 
10.00 0.00 0 67.00 0.00 
10.25 0.00 1 67.00 o.o~j 

I ~.50 0.01 7 67.oo 0.00 
~5 Q 03 26 67.01 0.00,,..---~ uiJ ''~ 

11.00 0.06 64 67.03 0.01 
11.25 0.10 128 67.07 0.01 

I 11.50 0.18 233 67.12 0.03 
11.75 0.45 427 67.22 0.07 
12.00 3.11 1,574 67.83 0.20 
12.25 4.77 5,641 69.97 0.40 

I 12.50 1.97 8,086 70.59 0.44 
12.75 1.06 8,985 70.81 0.45 

I 



I 
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I Hydrograph for Pond 85: BMP 5 (continued) 

I 
Time Inflow Storage Elevation Primary 

(hours} (cfs} (cubic-feet} (feet} (cfs} 
13.00 0.73 9,356 70.90 0.46 
13.25 0.59 9,528 70.94 0.46 

I 13.50 0.51 9,602 70.96 0.46/ 
13.75 0.45 9,614 70.96 0.46 
14.00 0.40 9,578 70.95 0.46 
14.25 0.36 9,501 70.93 0.46 

I 14.50 0.33 9,395 70.91 0.46 
14.75 0.32 9,273 70.88 0.46 
15.00 0.30 9,140 70.85 0.46 

I 
15.25 0.29 8,994 70.81 0.45 
15.50 0.27 8,837 70.77 0.45 
15.75 0.26 8,669 70.73 0.45 
16.00 0.24 8,489 70.69 0.45 

I 16.25 0.22 8,298 70.64 0.44 
16.50 0.22 8,099 70.59 0.44 
16.75 0.21 7,896 70.54 0.44 

I 
17.00 0.20 7,691 70.49 0.43 
17.25 0.20 7,483 70.44 0.43 
17.50 0.19 7,274 70.39 0.43 
17.75 0.19 7,063 70.33 0.42 

I 
18.00 0.18 6,851 70.28 0.42 
18.25 0.18 6,636 70.23 0.42 
18.50 0.17 6,419 70.18 0.41 
18.75 0.17 6,201 70.12 0.41 

I 19.00 0.16 5,980 70.07 0.41 
19.25 0.15 5,758 70.01 0.40 
19.50 0.15 5,535 69.91 0.39 

I 
19.75 0.14 5,314 69.80 0.39 
20.00 0.14 5,096 69.68 0.38 
20.25 0.13 4,880 69.57 0.37 
20.50 0.13 4,667 69.46 0.36 

I 
20.75 0.13 4,461 69.35 0.35 
21.00 0.13 4,261 69.24 0.34 
21.25 0.12 4,067 69.14 0.34 
21.50 0.12 3,881 69.04 0.33 

I 21.75 0.12 3,700 68.95 0.32 
22.00 0.12 3,526 68.86 0.31 
22.25 0.12 3,359 68.77 0.30 

I 
22.50 0.12 3,197 68.68 0.29 
22.75 0.12 3,042 68.60 0.29 
23.00 0.12 2,893 68.52 0.28 
23.25 0.12 2,750 68.45 0.27 

I 23.50 0.11 2,612 68.37 0.26 
23.75 0.11 2,480 68.31 0.26 
24.00 0.11 2,354 68.24 0.25 
24.25 0.08 2,225 68.17 0.24 

I 24.50 0.02 2,049 68.08 0.23 
24.75 0.00 1,854 67.98 0.22 
25.00 0.00 1,665 67.88 0.20 

I 
25.25 0.00 1,487 67.78 0.19 
25.50 0.00 1,320 67.69 0.18 
25.75 0.00 1,166 67.61 0.17 

I 
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Hydrograph for Pond 85: BMP 5 (continued) I 
Time Inflow Storage Elevation Primary 

(hours} (cfs} (cubic-feet} (feet} (cfs} I 26.00 0.00 1,023 67.54 0.15 
26.25 0.00 892 67.47 0.14 
26.50 0.00 774 67.41 0.13 

I 26.75 0.00 667 67.35 0.11 
27.00 0.00 572 67.30 0.10 
27.25 0.00 489 67.26 0.09 
27.50 0.00 419 67.22 0.07 I 27.75 0.00 361 67.19 0.06 
28.00 0.00 313 67.16 0.05 
28.25 0.00 274 67.14 0.04 
28.50 0.00 242 67.13 0.03 I 28.75 0.00 216 67.11 0.03 
29.00 0.00 194 67.10 0.02 
29.25 0.00 177 67.09 0.02 

I 29.50 0.00 162 67.09 0.02 
29.75 0.00 149 67.08 0.01 
30.00 0.00 137 67.07 0.01 
30.25 0.00 125 67.07 0.01 I 30.50 0.00 115 67.06 0.01 
30.75 0.00 106 67.06 0.01 
31.00 0.00 97 67.05 0.01 
31.25 0.00 89 67.05 0.01 I 31.50 0.00 82 67.04 0.01 
31.75 0.00 75 67.04 0.01 
32.00 0.00 69 67.04 0.01 

I 32.25 0.00 63 67.03 0.01 
32.50 0.00 58 67.03 0.01 
32.75 0.00 53 67.03 0.01 
33.00 0.00 49 67.03 0.00 I 33.25 0.00 45 67.02 0.00 
33.50 0.00 41 67.02 0.00 
33.75 0.00 38 67.02 0.00 
34.00 0.00 35 67.02 0.00 I 34.25 0.00 32 67.02 0.00 
34.50 0.00 29 67.02 0.00 
34.75 0.00 27 67.01 0.00 

I 35.00 0.00 25 67.01 0.00 
35.25 0.00 23 67.01 0.00 
35.50 0.00 21 67.01 0.00 
35.75 0.00 19 67.01 0.00 I 36.00 0.00 18 67.01 0.00 
36.25 0.00 16 67.01 0.00 
36.50 0.00 15 67.01 0.00 

I 36.75 0.00 14 67.01 0.00 
37.00 0.00 12 67.01 0.00 
37.25 0.00 11 67.01 0.00 
37.50 0.00 11 67.01 0.00 

I <IT-7-'L o:eo: to ::sz:o1= 0.00):- ( ..Jt)ll M.E. 
38.00 0.00 9 67.00 0.00 
38.25 0.00 8 67.00 0.00 
38.50 0.00 7 67.00 0.00 I 38.75 0.00 7 67.00 0.00 

I 
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I Hydrograph for Pond 85: BMP 5 {continued) 

I 
Time Inflow Storage Elevation Primary 

(hours} (cfs} (cubic-feet} (feet} (cfs) 
39.00 0.00 6 67.00 0.00 
39.25 0.00 6 67.00 0.00 

I 39.50 0.00 5 67.00 0.00 
39.75 0.00 5 67.00 0.00 
40.00 0.00 4 67.00 0.00 
40.25 0.00 4 67.00 0.00 

I 40.50 0.00 4 67.00 0.00 
40.75 0.00 3 67.00 0.00 
41.00 0.00 3 67.00 0.00 

I 
41.25 0.00 3 67.00 0.00 
41.50 0.00 3 67.00 0.00 
41.75 0.00 2 67.00 0.00 
42.00 0.00 2 67.00 0.00 

I 42.25 0.00 2 67.00 0.00 
42.50 0.00 2 67.00 0.00 
42.75 0.00 2 67.00 0.00 
43.00 0.00 2 67.00 0.00 

I 43.25 0.00 1 67.00 0.00 
43.50 0.00 1 67.00 0.00 
43.75 0.00 1 67.00 0.00 

I 
44.00 0.00 1 67.00 0.00 
44.25 0.00 1 67.00 0.00 
44.50 0.00 1 67.00 0.00 
44.75 0.00 1 67.00 0.00 

I 45.00 0.00 1 67.00 0.00 
45.25 0.00 1 67.00 0.00 
45.50 0.00 1 67.00 0.00 

I 
45.75 0.00 1 67.00 0.00 
46.00 0.00 1 67.00 0.00 
46.25 0.00 1 67.00 0.00 
46.50 0.00 0 67.00 0.00 

I 
46.75 0.00 0 67.00 0.00 
47.00 0.00 0 67.00 0.00 
47.25 0.00 0 67.00 0.00 
47.50 0.00 0 67.00 0.00 

I 47.75 0.00 0 67.00 0.00 
48.00 0.00 0 67.00 0.00 
48.25 0.00 0 67.00 0.00 

I 
48.50 0.00 0 67.00 0.00 
48.75 0.00 0 67.00 0.00 
49.00 0.00 0 67.00 0.00 
49.25 0.00 0 67.00 0.00 

I 49.50 0.00 0 67.00 0.00 
49.75 0.00 0 67.00 0.00 
50.00 0.00 0 67.00 0.00 
50.25 0.00 0 67.00 0.00 

I 50.50 0.00 0 67.00 0.00 
50.75 0.00 0 67.00 0.00 
51.00 0.00 0 67.00 0.00 

I 
51.25 0.00 0 67.00 0.00 
51.50 0.00 0 67.00 0.00 
51.75 0.00 0 67.00 0.00 

I 
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Hydrograph for Pond 85: BMP 5 (continued) I 
Time Inflow Storage Elevation Primary 

I (hours} (cfs} (cubic-feet} (feet} (cfs} 
52.00 0.00 0 67.00 0.00 
52.25 0.00 0 67.00 0.00 
52.50 0.00 0 67.00 0.00 I 52.75 0.00 0 67.00 0.00 
53.00 0.00 0 67.00 0.00 
53.25 0.00 0 67.00 0.00 
53.50 0.00 0 67.00 0.00 I 53.75 0.00 0 67.00 0.00 
54.00 0.00 0 67.00 0.00 
54.25 0.00 0 67.00 0.00 

I 54.50 0.00 0 67.00 0.00 
54.75 0.00 0 67.00 0.00 
55.00 0.00 0 67.00 0.00 
55.25 0.00 0 67.00 0.00 I 55.50 0.00 0 67.00 0.00 
55.75 0.00 0 67.00 0.00 
56.00 0.00 0 67.00 0.00 
56.25 0.00 0 67.00 0.00 I 56.50 0.00 0 67.00 0.00 
56.75 0.00 0 67.00 0.00 
57.00 0.00 0 67.00 0.00 

I 57.25 0.00 0 67.00 0.00 
57.50 0.00 0 67.00 0.00 
57.75 0.00 0 67.00 0.00 
58.00 0.00 0 67.00 0.00 I 58.25 0.00 0 67.00 0.00 
58.50 0.00 0 67.00 0.00 
58.75 0.00 0 67.00 0.00 
59.00 0.00 0 67.00 0.00 I 59.25 0.00 0 67.00 0.00 
59.50 0.00 0 67.00 0.00 
59.75 0.00 0 67.00 0.00 

I 60.00 0.00 0 67.00 0.00 
60.25 0.00 0 67.00 0.00 
60.50 0.00 0 67.00 0.00 
60.75 0.00 0 67.00 0.00 I 61.00 0.00 0 67.00 0.00 
61.25 0.00 0 67.00 0.00 
61.50 0.00 0 67.00 0.00 
61.75 0.00 0 67.00 0.00 I 62.00 0.00 0 67.00 0.00 
62.25 0.00 0 67.00 0.00 
62.50 0.00 0 67.00 0.00 

I 62.75 0.00 0 67.00 0.00 
63.00 0.00 0 67.00 0.00 
63.25 0.00 0 67.00 0.00 
63.50 0.00 0 67.00 0.00 I 63.75 0.00 0 67.00 0.00 
64.00 0.00 0 67.00 0.00 
64.25 0.00 0 67.00 0.00 

I 64.50 0.00 0 67.00 0.00 
64.75 0.00 0 67.00 0.00 

I 
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Time 
(hours) 

65.00 
65.25 
65.50 
65.75 
66.00 
66.25 
66.50 
66.75 
67.00 
67.25 
67.50 
67.75 
68.00 
68.25 
68.50 
68.75 
69.00 
69.25 
69.50 
69.75 
70.00 
70.25 
70.50 
70.75 
71.00 
71.25 
71.50 
71.75 
72.00 

Inflow 
(cfs) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Hydrograph for Pond 85: BMP 5 (continued) 

Storage 
(cubic-feet) 

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 

Elevation 
(feet) 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 
67.00 

Primary 
(cfs) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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PRE AND POST DEVELOPMENT 
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Drainage Diagram for bmp4 
Prepared by Landmark Design Group 05/09/2005 

HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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bmp4 Type II 24-hr 100 YEAR Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 3:29:58 PM 

Subcatchment DA4 PRE: PRE-DEVELOPED 

Runoff = 9.56 cfs@ 12.14 hrs, Volume= 0.685 af, Depth= 4.11" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 100 YEAR Rainfall=8.00" 

Area (ac) CN Description 

2.000 70 Woods, Good, HSG C 

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

19.0 100 0.0320 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 

1.8 200 0.1390 1.9 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.4 170 0.1300 6.4 42.88 Parabolic Channel, 

P2= 2.80" 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 
21.2 470 Total 

10-: 

9 

8 

7 

~ 
.2 5 
LL 

4 

3 

2 

B 

Subcatchment DA4 PRE: PRE-DEVELOPED 

Hydrograph 

9.56 cfs 

Type II 24-hr 100 YEAR 
Rainfall=B.00" 

Runoff Area=2.000 ac 
Runoff Volume=0.685 af 

Runoff Depth=4.11" 
Flow Length=470' 

Tc=21.2 min 
CN=70 

10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff~ 



bmp4 Type II 24-hr 10 YEAR Rainfal/=5.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 3:29:56 PM 

Subcatchment DA4 PRE: PRE-DEVELOPED 

Runoff = 5.62 cfs@ 12.15 hrs, Volume= 0.402 af, Depth= 2.41" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, cit= 0.05 hrs 
Type II 24-hr 10 YEAR Rainfall=S.80" 

Area (ac) CN Description 

2.000 70 Woods, Good, HSG C 

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

19.0 100 0.0320 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 

1.8 200 0.1390 1.9 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.4 170 0.1300 6.4 42.88 Parabolic Channel, 

P2= 2.80" 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 

21.2 470 

6 

5 

4 

2 

Total 

Subcatchment DA4 PRE: PRE-DEVELOPED 
Hydrograph 

Type II 24-hr 10 YEAR 
Rainfall=S.80" 

Runoff Area=2.000 ac 
Runoff Volume=0.402 af 

Runoff Depth=2.41" 
Flow Length=470' 

Tc=21.2 min 
CN=70 

O·~~~~~~~~~~~"""..,..,...,~'....,...,, ...,..,.........,_,...,...,..,..,..,..,..........,...,..,,..,..,..,..........,..,.........,......,..,......._.,.f 

5 6 8 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff~ 
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bmp4 Type II 24-hr 2 YEAR Rainfa/1=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 3:29:55 PM 

Subcatchment DA4 PRE: PRE-DEVELOPED 

Runoff = 1.99 cfs@ 12.16 hrs, Volume= 0.150 af, Depth= 0.90" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 

2.000 70 Woods, Good, HSG C 

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

19.0 100 0.0320 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 

1.8 200 0.1390 1.9 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.4 170 0.1300 6.4 42.88 Parabolic Channel, 

P2= 2.80" 

W=20.00' D=0.50' Area=6. 7 sf Perim=20.0' n= 0.040 

21.2 470 Total 

2 

Subcatchment DA4 PRE: PRE-DEVELOPED 

Hydrograph 

Type 1124-hr 2 YEAR 
Rainfall=3.50" 

Runoff Area=2.000 ac 
Runoff Volume=0.150 af 

Runoff Depth=0.90" 
Flow Length=470' 

Tc=21.2 min 
CN=70 

o~~~~~~~~,~~,~~~;..,...,.........,...,....., ......... ...,...,...,.........,..,...,..,...,...,,......,......,...,......,..,......,..,.,.....,...,..,...,...,..,....-( 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

ID Runoff~ 
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bmp4 Type JI 24-hr 1 YEAR Rainfal/=2.80" I 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 3:29:54 PM 

Subcatchment DA4 PRE: PRE-DEVELOPED 

Runoff = 1.09 cfs@ 12.17 hrs, Volume= 0.088 af, Depth= 0.53" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 

2.000 70 Woods, Good, HSG C 

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

19.0 100 0.0320 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 

1.8 200 0.1390 1.9 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.4 170 0.1300 6.4 42.88 Parabolic Channel, 

P2= 2.80" 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 

21.2 470 Total 

Subcatchment DA4 PRE: PRE-DEVELOPED 
Hydrograph 

Type 11 24-h r 1 YEAR 
Rainfall=2.80" 

Runoff Area=2.000 ac 
Runoff Volume=0.088 af 

Runoff Depth=0.53" 
Flow Length=4 70' 

Tc=21.2 min 
CN=70 

o~~~~~U.f.~~~~~~,~.~..,......, ................ ..,..,...,,.....,.....,..,..,.....,...,..,..., .......... ...,......,.....,.~, ........ .....,..,.....,....-r 
5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

l D Runoff~ 
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BMP4 

DA4 POST 

Drainage Diagram for bmp4 
Prepared by Landmark Design Group 05/10/2005 

HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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bmp4 Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:23:56 PM 

Subcatchment DA4 POST: DA4 POST 

Runoff = 4.87 cfs @ 12.08 hrs, Volume= 0.292 af, Depth= 1.00" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 

3.500 80 1/2 acre lots, 25% imp, HSG C 

Tc Length 
(min) (feet) 

15.0 

5 

4 

2 

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

Direct Entry, 

Subcatchment DA4 POST: DA4 POST 
Hydrograph 

Type 11 24-h r 1 YEAR 
Rainfall=2.80" 

Runoff Area=3.500 ac 
Runoff Volume=0.292 af 

Runoff Depth=1.00" 
Tc=15.0 min 

CN=BO 

Q~~I ~~~~~~~~I=:::;:;::;,:.::::~~~.~.~~~~ 
5 6 10 11 12 13 14 15 16 17 18 19 20 

Time (hours) 

ID Runoff~ 



I 
bmp4 Type II 24-hr 1 YEAR Rainfa//=2.80" 
Prepared by Landmark Design Group I 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:23:58 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond 84: BMP 4 

3.500 ac, Inflow Depth= 1.00" 
.J87 cfs @ 12.08 hrs, Volume= 
0.46 cfs @ 13.00 hrs, Volume= 
0.46 cfs @ 13.00 hrs, Volume= 

for 1 YEAR event 
0.292 af 
0.249 af, Atten= 91 %, Lag= 55.5 min 
0.249 af 

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 51.36' @ 13.00 hrs Surf.Area= 1,861 sf Storage= 6,347 cf 
Plug-Flow detention time= 171.3 min calculated for 0.249 af (85% of inflow) 
Center-of-Mass det. time= 126.0 min ( 932.8 - 806.8 ) 

# Invert 
1 47.50' 

Elevation 
(feet) 
47.50 
54.00 
57.50 

# Routing 
1 Primary 

2 Device 1 

3 Device 1 

Avail.Storage Storage Description 
23,684 cf Custom Stage Data (Prismatic) Listed below \:~ 

Surf.Area Inc.Store Cum.Store 1 ~ 
(sq-ft) (cubic-feet) (cubic-feet) ~ ~ 1 

485 0 .. • 0 ip# ~p,, 
2,800 10,676 ~ () 
4,633 13,008 23,684 

Invert Outlet Devices 
45.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 44.00' S= 0.0161 '/' n= 0.012 Cc= 0.900 
47.50' 3.0" x 3.0' long Culvert RCP, square edge headwall, Ke= 0.500 

Outlet Invert= 47.10' S= 0.1333 '/' n= 0.013 Cc= 0.900 
54.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

r:_imary Outflow Max=0.46 cfs @ 13.00 hrs HW=51.36' (Free Discharge) 
i=Culvert (Passes 0.46 cfs of 35.04 cfs potential flow) 
[2=Culvert (Inlet Controls 0.46 cfs @ 9.3 fps) 

3=0rifice/Grate ( Controls 0.00 cfs) 
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bmp4 Type JI 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:23:58 PM 

5 

4 

2 

5 10 

Pond 84: BMP 4 
Hydrograph 

4.87 cfs 

Inflow Area=3.500 ac 
Peak Elev=51.36' 
Storage=6,34 7 cf 

'•'I 1 ''I'' I' "I''• ' l 

13 14 15 16 17 18 19 20 
Time (hours) 

[!Inflow 
D Primary 



I 
bmp4 Type II 24-hr 2 YEAR Rainfa/1=3.50" 

1 Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:23:59 PM 

Subcatchment DA4 POST: DA4 POST 

Runoff = 7.33 cfs @ 12.07 hrs, Volume= 0.437 af, Depth= 1.50" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 

3.500 80 1/2 acre lots, 25% imp, HSG C 

Tc Length 
(min) (feet) 

15.0 

8 

7 

6-

5-

3 

2 

1-

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

8 

Direct Entry, 

Subcatchment DA4 POST: DA4 POST 
Hydrograph 

7.33 cfs 

Type II 24-hr 2 YEAR 
Rainfall=3.50" 

Runoff Area=3.500 ac 
Runoff Volume=0.437 af 

Runoff Depth=1.50" 
Tc=15.0 min 

CN=BO 

I I 1 l I 1 'I I 

9 10 11 12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff~ 
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bmp4 Type II 24-hr 2 YEAR Rainfa//=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:24:00 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond 84: BMP 4 

3.500 ac, Inflow Depth = 1.50" 
7.33 cfs @ 12.07 hrs, Volume= 
0.58 cfs@ 13.14 hrs, Volume= 
0.58 cfs@ 13.14 hrs, Volume= 

for 2 YEAR event 
0.437 af 
0.341 af, Atten= 92%, Lag= 64.0 min 
0.341 af 

Routing by Star-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 53.69' @ 13.14 hrs Surf.Area= 2,691 sf Storage= 10,173 cf 
Plug-Flow detention time= 195.8 min calculated for 0.341 af (78% of inflow) 
Center-of-Mass det. time= 137 .2 min ( 935.6 - 798.4 ) 

# 
1 

Elevation 
(feet) 

47.50 
54.00 
57.50 

Invert 

47.50' 

# Routing 

1 Primary 

2 Device 1 

3 Device 1 

Avail.Storage Storage Description 

23,684 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

485 
2,800 
4,633 

Inc.Store 
(cubic-feet) 

0 
10,676 
13,008 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
10,676 
23,684 

45.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 44.00' S= 0.0161 '/' n= 0.012 Cc= 0.900 

47.50' 3.0" x 3.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 47.10' S= 0.1333 '/' n= 0.013 Cc= 0.900 

54.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=0.58 cfs @ 13.14 hrs HW=53.69' (Free Discharge) 
i=Culvert (Passes 0.58 cfs of 41.96 cfs potential flow) 
[2=Culvert (Inlet Controls 0.58 cfs @ 11.9 fps) 

3=0rifice/Grate (Controls 0.00 cfs) 
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bmp4 Type II 24-hr 2 YEAR Rainfal/=3.50" 

1 Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:24:01 PM 

8-

7-

6 

3 

2-

5 10 

Pond 84: BMP 4 I 
Hydrograph 

I'' 1 I'' 

Inflow Area=3.500 ac 
Peak Elev=53.69' 

Storage=10, 173 cf 

l ' ' ''I' i' I 

12 13 14 15 16 17 18 19 20 
Time (hours) 

[] Inflow 
D Primary I 
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bmp4 Type II 24-hr 10 YEAR Rainfa/1=5.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:24:02 PM 

Subcatchment DA4 POST: DA4 POST 

Runoff = 16.10 cfs @ 12.07 hrs, Volume= 0.974 af, Depth= 3.34" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Type II 24-hr 10 YEAR Rainfall=5.80" 

Area (ac) CN Description 

3.500 80 1/2 acre lots, 25% imp, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) 

15.0 

18~ 

17.: 
-

16 _ 

15-
: 

14-.: 

13 

12-: 
-

11-.: 

~ 10-: 
~ 

3: 9-
0 : 
u: 8-': 

F 
: 

6-.: 

5-.: 

4 -

3-': 

2: 

0 ' ' 5 6 

(ft/ft) (ft/sec) ( cfs) 

Direct Entry, 

Subcatchment DA4 POST: DA4 POST 

'' 9 10 

Hydrograph 

Type II 24-hr 10 YEAR 
Rainfall=S.80" 

Runoff Area=3.500 ac 
Runoff Volume=0.974 af 

Runoff Depth=3.34" 
Tc=15.0 min 

CN=BO 

l ' I I 'I' 'I ''I 

12 13 14 15 16 17 18 19 20 
Time (hours) 

ID Runoff. 



I 
bmp4 Type II 24-hr 10 YEAR Rainfal/=5.80" 

1 Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:24:03 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond 84: BMP 4 

3.500 ac, Inflow Depth= 3.34" for 
16.10 ds@ 12.07 hrs, Volume= 
16.10 ds@ 12.12 hrs, Volume= 
16.10 cfs@ 12.12 hrs, Volume= 

1 O YEAR event 
0.974 af 
0.806 af, Atten= 0%, 
0.806 af 

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 54.53'@ 12.12 hrs Surf.Area= 3,076 sf Storage= 12,635 cf 
Plug-Flow detention time= 105.2 min calculated for 0.806 af (83% of inflow) 
Center-of-Mass det. time= 55.7 min ( 836.8 - 781.1 ) 

# Invert Avail.Storage Storage Description 

Lag= 3.2 min 

1 47.50' 23,684 cf Custom Stage Data (Prismatic) Listed below 

Elevation 
(feet) 

47.50 
54.00 
57.50 

# Routing 
1 Primary 

2 Device 1 

3 Device 1 

Surf.Area 
(sq-ft) 

485 
2,800 
4,633 

Inc.Store 
(cubic-feet) 

0 
10,676 
13,008 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
10,676 
23,684 

45.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 44.00' S= 0.0161 '/' n= 0.012 Cc= 0.900 

47.50' 3.0" x 3.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 47.10' S= 0.1333 '/' n= 0.013 Cc= 0.900 

54.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=14.73 cfs@ 12.12 hrs HW=54.49' (Free Discharge) 
i=Culvert (Passes 14.73 ds of 44.08 ds potential flow) 
[2=Culvert (Inlet Controls 0.62 ds @ 12.6 fps) 

3=0rifice/Grate (Weir Controls 14.11 ds@ 2.3 fps) 
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bmp4 Type JI 24-hr 10 YEAR Rainfal/=5.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:24:04 PM 
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Pond 84: BMP 4 
Hydrograph 

Inflow Area=3.500 ac 
Peak Elev=54.53' 

Storage=12,635 cf 
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I 
bmp4 Type II 24-hr 100 YEAR Rainfall=B.00" 

1 Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:24:05 PM 

Subcatchment DA4 POST: DA4 POST 

Runoff = 24.79 cfs@ 12.07 hrs, Volume= 1.530 af, Depth= 5.25" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, cit= 0.05 hrs 
Type II 24-hr 100 YEAR Rainfall=8.00" 

Area (ac) CN Description 

3.500 80 1/2 acre lots, 25% imp, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) 

15.0 

26~ 

24.: 

22~ 

20 

18 

~ 16 
~ 
;: 14 
0 

u:: 12 

10: 

8 

6 

4 

2 

0 
5 

(ft/ft) (ft/sec) ( cfs) 

7 

Direct Entry, 

Subcatchment DA4 POST: DA4 POST 
Hydrograph 

24.79 cfs 

I' 'I ' 

Type II 24-hr 100 YEAR 
Rainfall=8.00" 

Runoff Area=3.500 ac 
Runoff Volume=1.530 af 

Runoff Depth=S.25" 
Tc=15.0 min 

CN=80 

9 10 11 12 13 14 15 16 
Time (hours) 

ID Runoff~ 
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bmp4 Type II 24-hr 100 YEAR Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/10/2005 5:24:06 PM 

Pond 84: BMP 4 

Inflow Area = 3.500 ac, Inflow Depth = 5.25" for 100 YEAR event 
Inflow = 24.79 ds@ 12.07 hrs, Volume= 1.530 af 
Outflow = 24.42 ds@ 12.09 hrs, Volume= 1.317 af, Atten= 1%, Lag= 1.4 min 
Primary = 24.42 ds @ 12.09 hrs, Volume= 1.317 af 

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs 
Peak Elev= 54.69'@ 12.09 hrs Surf.Area= 3,164 sf Storage= 13,257 d 
Plug-Flow detention time= 73.3 min calculated for 1.317 af (86% of inflow) 
Center-of-Mass det. time= 30.4 min ( 801.2 - 770.8 ) 

# 
1 

Elevation 
(feet) 
47.50 
54.00 
57.50 

Invert 
47.50' 

# Routing 
1 Primary 

2 Device 1 

3 Device 1 

Avail.Storage Storage Description 
23,684 d Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

485 
2,800 
4,633 

Inc.Store 
(cubic-feet) 

0 
10,676 
13,008 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
10,676 
23,684 

45.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 44.00' S= 0.0161 '/' n= 0.012 Cc= 0.900 

47.50' 3.0" x 3.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 47.10' S= 0.1333 '/' n= 0.013 Cc= 0.900 

54.00' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=24.07 ds @ 12.09 hrs HW=54.69' (Free Discharge) 
i=Culvert (Passes 24.07 ds of 44.59 ds potential flow) 
[2=Culvert (Inlet Controls 0.63 cfs @ 12.8 fps) 

3=0rifice/Grate (Weir Controls 23.44 ds @ 2.7 fps) 
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Pond 84: BMP 4 
Hydrograph 
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Drainage Diagram for bmp5 
Prepared by Landmark Design Group 05/09/2005 
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bmpS Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:55:26 PM 

Subcatchment DA BS: PRE-DEVELOPED 

Runoff = 1.53 cfs@ 12.19 hrs, Volume= 0.146 af, Depth= 0.61" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 

2.900 70 Woods, Good, HSG C 

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

19.8 100 0.0290 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 

2.0 220 0.1390 1.9 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.4 170 0.1300 6.4 42.88 Parabolic Channel, 

P2= 2.80" 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 

22.2 490 Total 

1.53 cfs 

Subcatchment DA BS: PRE-DEVELOPED 

Hydrograph 

Type II 24-hr 1 YEAR 
Rainfall=2.80" 

Runoff Area=2.900 ac 
Runoff Volume=0.146 af 

Runoff Depth=0.61" 
Flow Length=490' 

Tc=22.2 min 
CN=70 

I"" 'I' 'l"" "' 'I 
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Time {hours) 
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bmpS Type II 24-hr 2 YEAR Rainfal/=3.50" 
Prepared by Landmark Design Group 
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Subcatchment DA BS: PRE-DEVELOPED 

Runoff = 2.80 cfs@ 12.17 hrs, Volume= 0.244 af, Depth= 1.01" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 

2.900 70 Woods, Good, HSG C 

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

19.8 100 0.0290 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 

2.0 220 0.1390 1.9 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.4 170 0.1300 6.4 42.88 Parabolic Channel, 

P2= 2.80" 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 
22.2 490 

3-

2-

~ 
~ 

:: 
0 
u: 

1-

0 

Total 

2.80 cfs 

Subcatchment DA BS: PRE-DEVELOPED 

Hydrograph 

Type II 24-hr 2 YEAR 
Rainfall=3.50" 

Runoff Area=2.900 ac 
Runoff Volume=0.244 af 

Runoff Depth=1.01" 
Flow Length=490' 

Tc=22.2 min 
CN=70 
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bmpS Type II 24-hr 10 YEAR Rainfal/=5.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:55:29 PM 

Subcatchment DA BS: PRE-DEVELOPED 

Runoff = 7.94 cfs@ 12.16 hrs, Volume= 0.640 af, Depth= 2.65" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, cit= 0.05 hrs 
Type II 24-hr 10 YEAR Rainfall=5.80" 

Area (ac) CN Description 

2.900 70 Woods, Good, HSG C 

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

19.8 100 0.0290 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 

2.0 220 0.1390 1.9 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.4 170 0.1300 6.4 42.88 Parabolic Channel, 

P2= 2.80" 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 

22.2 

8-

7 

6 

~ 5 
~ 
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0, 
0 

490 

2 4 

Total 

7.94 cfs 

Subcatchment DA BS: PRE-DEVELOPED 

Hydrograph 

Type II 24-hr 10 YEAR 
Rainfall=S.80" 

Runoff Area=2.900 ac 
Runoff Volume=0.640 af 

Runoff Depth=2.65" 
Flow Length=490' 

Tc=22.2 min 
CN=70 
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Subcatchment DA BS: PRE-DEVELOPED 

Runoff = 13.51 cfs@ 12.15 hrs, Volume= 1.079 af, Depth= 4.46" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Type II 24-hr 100 YEAR Rainfall=8.00" 

Area (ac) CN Description 

2.900 70 Woods, Good, HSG C 

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

19.8 100 0.0290 0.1 Sheet Flow, 
Woods: Light underbrush n= 0.400 

2.0 220 0.1390 1.9 Shallow Concentrated Flow, 
Woodland Kv= 5.0 fps 

0.4 170 0.1300 6.4 42.88 Parabolic Channel, 

P2= 2.80" 

W=20.00' D=0.50' Area=6.7 sf Perim=20.0' n= 0.040 

22.2 
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Total 

Subcatchment DA BS: PRE-DEVELOPED 

Hydrograph 

Type II 24-hr 100 YEAR 
Rainfall=B.00" 

Runoff Area=2.900 ac 
Runoff Volume=1.079 at 

Runoff Depth=4.46" 
Flow Length=490' 

Tc=22.2 min 
CN=70 
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Drainage Diagram for bmp5 
Prepared by Landmark Design Group 05/09/2005 

HydroCAD® 7 .00 sin 001765 © 1986-2003 Applied Microcomputer Systems 



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

bmpS Type II 24-hr 1 YEAR Rainfal/=2.80" 
Prepared by Landmark Design Group 
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Subcatchment DAS POST: DAS POST 

Runoff = 5.53 cfs@ 12.16 hrs, Volume= 0.450 af, Depth= 1.10" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, cit= 0.05 hrs 
Type II 24-hr 1 YEAR Rainfall=2.80" 

Area (ac) CN Description 

4.900 80 1/2 acre lots, 25% imp, HSG C 

Tc Length 
(min) (feet) 

22.0 

6 

5-

4-

2-

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

5.53 cfs 

Direct Entry, 

Subcatchment DAS POST: DAS POST 
Hydrograph 

Type II 24-hr 1 YEAR 
Rainfall=2.80" 

Runoff Area=4.900 ac 
Runoff Volume=0.450 af 

Runoff Depth=1.1 O" 
Tc=22.0 min 

CN=BO 

o~~~~~~~~~~~~~~~~~~~~~ 
0 2 4 6 

Time (hours) 

ID Runoffl 
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bmpS Type II 24-hr 1 YEAR Rainfal/=2.80" I 
Prepared by Landmark Design Group 
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Pond BS: BMP 5 

Inflow Area = 4.900 ac, Inflow Depth = 1.10" for 1 YEAR event 
Inflow = 5.53 cfs @ 12.16 hrs, Volume= 0.450 af 
Outflow = 
Primary = 

/0.46 cfs @ 13.68 hrs, Volume= 0.450 af, Atten= 92%, Lag= 91.2 min 
lo.46 cfs @ 13.68 hrs, Volume= 0.450 af 

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Peak Elev= 70.96'@ 13.68 hrs Surf.Area= 3,104 sf Storage= 9,616 cf 
Plug-Flow detention time= 251.5 min calculated for 0.450 af (100% of inflow) 
Center-of-Mass det. time= 251.9 min ( 1,113.3 - 861.4 ) 

# 
1 

Elevation 
(feet) 

67.00 
70.00 
75.00 
76.00 

Invert 
67.00' 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
31,965 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

1,300 
2,500 
5,640 
6,190 

Inc.Store 
(cubic-feet) 

0 
5,700 

20,350 
5,915 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
5,700 

26,050 
31,965 

66.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 65.20' S= 0.0129 '/' n= 0.012 Cc= 0.900 

67.00' 3.0" Vert. Orifice/Grate C= 0.600 
73.25' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=0.46 cfs@ 13.68 hrs HW=70.96' (Free Discharge) 
'=Culvert (Passes 0.46 cfs of 30.11 cfs potential flow) 
[2=0rifice/Grate (Orifice Controls 0.46 cfs @ 9.4 fps) 

3=0rifice/Grate ( Controls 0.00 cfs) 
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6 

5 

4 

2 

5.53 cfs 

Pond BS: BMP 5 
Hydrograph 

Inflow Area=4.900 ac 
Peak Elev=70.96' 
Storage=9,616 cf 
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Subcatchment DAS POST: DAS POST 

Runoff = 8.35 cfs@ 12.16 hrs, Volume= 0.668 af, Depth= 1.64" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Type II 24-hr 2 YEAR Rainfall=3.50" 

Area (ac) CN Description 

4.900 80 1/2 acre lots, 25% imp, HSG C 

Tc Length Slope Velocity Capacity Description 
(min) (feet) 

22.0 

9--

8-

7 

6-

:§' 
~ 5-
;: 
0 
ii: 4 

3-

2 

1-

0 
0 2 4 

(ft/ft) (ft/sec) (cfs) 

8.35 cfs 

Direct Entry, 

Subcatchment DAS POST: DAS POST 
Hydrograph 

Type II 24-hr 2 YEAR 
Rainfall=3.50" 

Runoff Area=4.900 ac 
Runoff Volume=0.668 af 

Runoff Depth=1.64" 
Tc=22.0 min 

CN=BO 
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bmpS Type II 24-hr 2 YEAR Rainfa//=3.50" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:54:26 PM 

Inflow Area = 
Inflow = 
Outflow = 
Primary = 

Pond BS: BMP 5 

4.900 ac, Inflow Depth = 1.64" 
8.35 cfs@ 12.16 hrs, Volume= 
0.55 cfs@ 14.04 hrs, Volume= 
0.55 cfs@ 14.04 hrs, Volume= 

for 2 YEAR event 
0.668 af 
0.668 af, Atten= 93%, 
0.668 af 

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Peak Elev= 72.45' @ 14.04 hrs Surf.Area= 4,039 sf Storage= 15,672 cf 
Plug-Flow detention time= 347.8 min calculated for 0.668 af (100% of inflow) 
Center-of-Mass det. time= 348.3 min ( 1,198.1 - 849.8 ) 

# Invert 
1 67.00' 

Elevation 
(feet) 

67.00 
70.00 
75.00 
76.00 

# Routing 

Avail.Storage Storage Description 
31,965 d Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

1,300 
2,500 
5,640 
6,190 

Inc.Store 
(cubic-feet) 

0 
5,700 

20,350 
5,915 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
5,700 

26,050 
31,965 

Lag= 113.1 min 

1 Primary 66.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 65.20' S= 0.0129 '/' n= 0.012 Cc= 0.900 

2 Device 1 
3 Device 1 

67.00' 3.0" Vert. Orifice/Grate C= 0.600 
73.25' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=0.55 cfs@ 14.04 hrs HW=72.45' (Free Discharge) 
i=Culvert (Passes 0.55 cfs of 35.31 ds potential flow) 
[2=0rifice/Grate (Orifice Controls 0.55 cfs @ 11.1 fps) 

3=0rifice/Grate ( Controls 0.00 cfs) 
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8.35 cf s 

Pond BS: BMP 5 
Hydrograph 

Inflow Area=4.900 ac 
Peak Elev=72.45' 

Storage=15,672 cf 
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bmpS Type II 24-hr 10 YEAR Rainfal/=5.80" 
Prepared by Landmark Design Group 
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Subcatchment DAS POST: DAS POST 

Runoff = 18.48 cfs@ 12.15 hrs, Volume= 1.471 af, Depth= 3.60" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Type II 24-hr 10 YEAR Rainfall=5.80" 

Area (ac) CN Description 

4.900 80 1/2 acre lots, 25% imp, HSG C 

Tc Length 
(min) (feet) 

22.0 

20-= 

19-: 

18-' 

17" 
15: 

15: 
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13-:: 

~ 12-: 
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~ 10-'. 
u:: g: 
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7-C 
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4: 
3.: 

2-= 

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

18.48 cfs 

Direct Entry, 

Subcatchment DAS POST: DAS POST 
Hydrograph 

Type II 24-hr 10 YEAR 
Rainfall=S.80" 

Runoff Area=4.900 ac 
Runoff Volume=1.471 af 

Runoff Depth=3.60" 
Tc=22.0 min 

CN=BO 
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bmpS Type II 24-hr 10 YEAR Rainfal/=5.80" 
Prepared by Landmark Design Group 
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Pond BS: BMP 5 

Inflow Area = 4.900 ac, Inflow Depth = 3.60" for 10 YEAR event 
Inflow = 18.48 cfs@ 12.15 hrs, Volume= 1.471 af 
Outflow = 16.34 cfs@ 12.27 hrs, Volume= 1.471 af, Atten= 12%, Lag= 7.1 min 
Primary = 16.34 cfs @ 12.27 hrs, Volume= 1.471 af 

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Peak Elev= 73.78' @ 12.27 hrs Surf.Area= 4,874 sf Storage= 21,083 cf 
Plug-Flow detention time= 268.8 min calculated for 1.471 af (100% of inflow) 
Center-of-Mass det. time= 268.3 min ( 1,095.6 - 827.3) 

# 
1 

Elevation 
(feet) 
67.00 
70.00 
75.00 
76.00 

Invert 
67.00' 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
31,965 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

1,300 
2,500 
5,640 
6,190 

Inc.Store 
(cubic-feet) 

0 
5,700 

20,350 
5,915 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
5,700 

26,050 
31,965 

66.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 65.20' S= 0.0129 '/' n= 0.012 Cc= 0.900 

67.00' 3.0" Vert. Orifice/Grate C= 0.600 
73.25' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

timary Outflow Max=15.18 cfs@ 12.27 hrs HW=73.75' (Free Discharge) 
:,J:=Culvert (Passes 15.18 cfs of 39.30 cfs potential flow) 
[2=0rifice/Grate (Orifice Controls 0.61 cfs @ 12.4 fps) 

3=0rifice/Grate (Weir Controls 14.57 cfs@ 2.3 fps) 
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bmpS Type II 24-hr 10 YEAR Rainfal/=5.80" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:54:30 PM 
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18.48 cfs 

Pond BS: BMP 5 
Hydrograph 

Inflow Area=4.900 ac 
Peak Elev=73.78' 

Storage=21,083 cf 
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bmpS Type II 24-hr 100 YEAR Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:54:32 PM 

Subcatchment DAS POST: DAS POST 

Runoff = 28.55 cfs@ 12.14 hrs, Volume= 2.297 af, Depth= 5.63" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-72.00 hrs, cit= 0.05 hrs 
Type II 24-hr 100 YEAR Rainfall=8.00" 

Area (ac) CN Description 

4.900 80 1/2 acre lots, 25% imp, HSG C 

Tc Length 
(min) (feet) 

22.0 

30: 

25..: 

26. 

24 

~ 18·. 
~ -
3: 16 -
0 

u:: 14-: 

12-: 

10~ 

8-

6-: 

4-: 

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

28.55 cfs 

Direct Entry, 

Subcatchment DAS POST: DAS POST 
Hydrograph 

Type II 24-hr 100 YEAR 
Rainfall=B.00" 

Runoff Area=4.900 ac 
Runoff Volume=2.297 af 

Runoff Depth=S.63" 
Tc=22.0 min 

CN=BO 

'" 'l""l'" I""' ''l'' I 'I" I'"!""' l""I' 'l""l"''l' ''"I""'" 1·'"1"" '"I'">' "l""I 1'"'1'" l" 

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 
Time (hours) 
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bmpS Type II 24-hr 100 YEAR Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:54:33 PM 

Pond BS: BMP 5 

Inflow Area = 4.900 ac, Inflow Depth = 5.63" for 100 YEAR event 
Inflow = 28.55 ds@ 12.14 hrs, Volume= 2.297 af 
Outflow = 28.39 ds @ 12.17 hrs, Volume= 2.297 af, Atten= 1 %, Lag= 1.3 min 
Primary = 28.39 ds@ 12.17 hrs, Volume= 2.297 af 

Routing by Stor-Ind method, Time Span= 0.00-72.00 hrs, dt= 0.05 hrs 
Peak Elev= 74.02' @ 12.17 hrs Surf.Area= 5,025 sf Storage= 22,062 cf 
Plug-Flow detention time= 198.9 min calculated for 2.295 af (100% of inflow) 
Center-of-Mass det. time= 199.6 min ( 1,014.2 - 814.6) 

# Invert 
1 67.00' 

Elevation 
(feet) 
67.00 
70.00 
75.00 
76.00 

# Routing 
1 Primary 

2 Device 1 
3 Device 1 

Avail.Storage Storage Description 
31,965 cf Custom Stage Data (Prismatic) Listed below 

Surf.Area 
(sq-ft) 

1,300 
2,500 
5,640 
6,190 

Inc.Store 
(cubic-feet) 

0 
5,700 

20,350 
5,915 

Invert Outlet Devices 

Cum.Store 
(cubic-feet) 

0 
5,700 

26,050 
31,965 

66.00' 24.0" x 62.0' long Culvert RCP, square edge headwall, Ke= 0.500 
Outlet Invert= 65.20' S= 0.0129 '/' n= 0.012 Cc= 0.900 

67.00' 3.0" Vert. Orifice/Grate C= 0.600 
73.25' 48.0" Horiz. Orifice/Grate Limited to weir flow C= 0.600 

t_imary Outflow Max=28.0l cfs@ 12.17 hrs HW=74.0l' (Free Discharge) 
~=Culvert (Passes 28.01 ds of 40.06 cfs potential flow) 
[2=0rifice/Grate (Orifice Controls 0.62 cfs @ 12.6 fps) 

3=0rifice/Grate (Weir Controls 27.39 ds@ 2.9 fps) 



bmp5 Type II 24-hr 100 YEAR Rainfall=B.00" 
Prepared by Landmark Design Group 
HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 05/09/2005 4:54:34 PM 
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Pond BS: BMP 5 
Hydrograph 

Inflow Area=4.900 ac 
Peak Elev=7 4.02' 

Storage=22,062 cf 
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Appendix 98-2 LD-229 Storm Drain Design Computations 

ROUTE: ////JI(. /O, 3tNJ5 PROJ: O/"oN'GROL/96 cit.tS:,A.) ~CU'aU £ 
STORM SEWER DESIGN COUNTY: DISTRICT: 

COMPUTATIONS DESCRIPTION: 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 3F to 3E 

Flow Element Circular Channel 

Method Manning's Formuli: 

Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.013 

Slope 0.044900 fl/ft 

Diameter 15 in 

Discharge 1.27 cfs 

Results 

Depth 0.26 ft 

Flow Area 0.2 ft2 

Wetted Perimeter 1.18 ft 

Top Width 1.01 ft 

Critical Depth 0.44 ft 

Percent Full 20.6 % 
Critical Slope 0.005255 fl/ft 

Velocity 6.98 fl/s 

Velocity Head 0.76 ft 

Specific Energy 1.01 ft 

Froude Number 2.90 

Maximum Dischar~ 14.72 cfs 

Discharge Full 13.69 cfs 

Slope Full 0.000387 fl/ft 

Flow Type Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/10/05 05:34:45 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

3E to 3D 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.006600 tuft 

15 in 

2.49 cfs 

0.61 ft 

0.6 ft2 

1.93 ft 

1.25 ft 

0.63 ft 

48.5 % 

0.005728 tuft 

4.22 tus 

0.28 ft 

0.88 ft 

1.08 

5.64 cfs 

5.25 cfs 

0.001486 tuft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/10/05 05:47:56 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar1 

Discharge Full 

Slope Full 

Flow Type 

3D to 3C 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 
0.008300 ft/ft 

15 in 

2.97 cfs 

0.63 ft 

0.6 ft2 

1.97 ft 

1.25 ft 

0.69 ft 

50.3 % 

0.006006 ft/ft 

4.81 ft/s 

0.36 ft 

0.99 ft 

1.21 

6.33 cfs 

5.88 cfs 

0.002114 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/10/05 05:54:11 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) 

(203) 755-1666 Page 1 of 1 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

3C-1to3C 

Circular Channel 

Manning's Formulf 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.006000 ft/ft 

Diameter 15 in 

Discharge 1.21 cfs 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

0.42 ft 

0.4 ft2 

1.54 ft 

1.18 ft 

0.43 ft 

33.5 % 

0.005240 ft/ft 

3.36 ft/s 

0.18 ft 

0.59 ft 

1.07 

5.38 cfs 

5.00 cfs 

0. 000351 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/10/05 06: 11 :05 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

Worksheet 
Worksheet for Circular Channel 

3C to 38-1 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.014600 ft/ft 

15 in 

4.52 cfs 

0.68 ft 

0.7 ft2 

2.08 ft 

1.24 ft 

0.86 ft 

54.6 % 
0.007271 ft/ft 

6.59 ft/s 

0.68 ft 

1.36 ft 

1.57 

8.40 cfs 

7.80 cfs 

0.004897 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/10/05 06:23:54 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

38-1 to 38 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.028700 ft/ft 

15 in 

4.99 cfs 

0.59 ft 

0.6 ft2 

1.90 ft 

1.25 ft 

0.91 ft 

47.4 % 
0.007797 ft/ft 

8.71 ft/s 

1.18 ft 

1.77 ft 

2.27 

11.77 cfs 

10.94 cfs 

0.005968 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/11/05 09:32:23 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

3B to 3A 

Circular Channel 

Manning's Formul~ 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.028700 ft/ft 

Diameter 15 in 

Discharge 4.99 cfs 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

0.59 ft 

0.6 ft2 

1.90 ft 

1.25 ft 

0.91 ft 

47.4 % 

0.007797 ft/ft 

8.71 ft/s 

1.18 ft 

1.77 ft 

2.27 

11.77 cfs 

10.94 cfs 

0.005968 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11/05 09:36:15 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

3A to 3 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0. 004800 ft/ft 

18 in 

7.14 cfs 

1.20 ft 

1.5 ft2 

3.33 ft 

1.19 ft 

1.03 ft 

80.3 % 
0. 006848 ft/ft 

4.69 ft/s 

0.34 ft 

1.55 ft 

0.73 

7.83 cfs 

7.28 cfs 

0.004621 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11 /05 10:08:31 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar1 

Discharge Full 

Slope Full 

Flow Type 

1 to 2 

Circular Channel 

Manning's Formulc 

Channel Depth 

0.013 

0.007600 tuft 

15 in 

2.54 cfs 

0.59 ft 

0.6 ft2 

1.89 ft 

1.25 ft 

0.64 ft 

47.1 % 

0.005750 ft/ft 

4.47 ft/s 

0.31 ft 

0.90 ft 

1.17 

6.06 cfs 

5.63 cfs 

0.001546 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11/05 10:14:08 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

2 to 3 

Circular Channel 

Manning's Formulc 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.005900 ft/ft 

Diameter 15 in 

Discharge 3.92 cfs 

Results 

Depth 0.84 ft 

Flow Area 0.9 ft2 

Wetted Perimeter 2.40 ft 

Top Width 1.18 ft 

Critical Depth 0.80 ft 

Percent Full 67.0 % 
Critical Slope 0.006705 ft/ft 

Velocity 4.48 ft/s 

Velocity Head 0.31 ft 

Specific Energy 1.15 ft 

Froude Number 0.92 

Maximum Dischar! 5.34 cfs 

Discharge Full 4.96 cfs 

Slope Full 0.003683 ft/ft 

Flow Type Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11/05 10:22:41 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

3 to 4 

Circular Channel 

Manning's Formulc 

Channel Depth 

0.013 

0.003800 ft/ft 

24 in 

11.50 cfs 

1.38 ft 

2.3 ft2 

3.93 ft 

1.85 ft 

1.22 ft 

69.2 % 

0.005482 ft/ft 

4.96 ft/s 

0.38 ft 

1.77 ft 

0.78 
15.00 cfs 

13.94 cfs 

0.002584 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11/05 10:24:45 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

4 to 5 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.003800 ft/ft 

24 in 

11.78 cfs 

1.41 ft 

2.4 ft2 

3.99 ft 

1.82 ft 

1.23 ft 

70.5 % 
0.005539 ft/ft 

4.98 ft/s 

0.39 ft 

1.79 ft 

0.77 
15.00 cfs 

13.94 cfs 

0.002712 ft/ft 

Subcritical 

Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11/05 11 :18:33 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

5 to 6 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.004200 ft/ft 

24 in 

12.15 cfs 

1.39 ft 

2.3 ft2 
3.94 ft 

1.84 ft 

1.25 ft 

69.5 % 

0.005617 ft/ft 

5.22 ft/s 

0.42 ft 

1.81 ft 

0.82 

15.77 cfs 

14.66 cfs 

0.002885 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11/05 11 :35:48 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

6A to 6 

Circular Channel 

Manning's Formul< 

Channel Depth 

0.013 

0.009200 ft/ft 

15 in 

2.26 cfs 

0.52 ft 

0.5 ft2 

1.76 ft 

1.23 ft 

0.60 ft 

41.8 % 

0.005616 ft/ft 

4.65 ft/s 

0.34 ft 

0.86 ft 

1.31 

6.66 cfs 

6.20 cfs 

0.001224 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11 /05 11:53:10 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

6 to 7 

Circular Channel 

Manning's Formul< 

Channel Depth 

0.013 

0.018400 fUfl 

24 in 

15.56 cfs 

1.01 fl 
1.6 f12 

3.16 fl 
2.00 fl 

1.42 fl 
50.4 % 

0.006480 fUfl 

9.80 fUs 

1.49 fl 

2.50 fl 

1.94 
33.01 cfs 

30.68 cfs 

0.004731 fUfl 

Supercritical 

Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11/05 02:39:27 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

Worksheet 
Worksheet for Circular Channel 

7to 8 

Circular Channel 

Manning's Formulc 

Channel Depth 

0.013 

0.017800 ft/ft 

24 in 

17.08 cfs 

1.08 ft 

1.7 ft• 

3.30 ft 

1.99 ft 

1.49 ft 

53.9 % 

0.006964 ft/ft 

9.90 ft/s 

1.52 ft 

2.60 ft 

1.88 

32.47 cfs 

30.18 cfs 

0.005701 ft/ft 

Supercritical 

Langley & McDonald 
Project Engineer: WILLIAM F. BROWN 

FlowMaster v6.0 [614e] 
Title: STONEHOUSE GLEN 
c:\haestad\fmw\stonehouse glen c & g.fm2 
03/11/05 02:50:57 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 3F LENGTH 6.0 STATION 

DRAINAGE AREA = 0.430 ACRES c VALUE .550 CA = 0.237 
SUM CA= 0.237 INT= 4.00 CFS= 0.946 CO= 0.000 GUTTER FLOW= 0.946 

GUTTER SLOPE = 0.0229 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD w W/T SW SW/SX Eo a S'W SE 
3.59 2.0 0.56 0.0833 4.0 0.97 3.5 0.146 0.162 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 7.0 EFFICIENCY= 0.97 
CFS INTERCEPTED= 0.92 CFS CARRYOVER= 0.03 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 3E LENGTH 8.0 STATION 

DRAINAGE AREA 0.080 ACRES c VALUE .550 CA 0.044 
DRAINAGE AREA 0.340 ACRES c VALUE .550 CA 0.187 

FOR THE FIRST SIDE 
SUM CA= 0.044 INT= 4.00 CFS= 0.176 CO= 0.030 GUTTER FLOW= 0.206 
FOR THE OTHER SIDE 
SUM CA= 0.187 INT= 4.00 CFS= 0.748 CO= 0.000 GUTTER FLOW= 0.748 
AT THE INLET 

SUM CA= 0.231 INT= 4.00 CFS= 0.924 CO= 0.030 GUTTER FLOW= 0.954 

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.75 (cfs) IS 5.71 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 11.60 H (ft) = 0.385 
DEPTH OF WATER (ft) = 0.11 SPREAD (ft) 5.21 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 3D LENGTH 2.5 STATION 

DRAINAGE AREA 0.030 ACRES c VALUE .900 CA 0.027 
DRAINAGE AREA 0.070 ACRES c VALUE .900 CA 0.063 

FOR THE FIRST SIDE 
SUM CA= 0.027 INT= 4.00 CFS= 0.108 CO= 0.000 GUTTER FLOW= 0.108 
FOR THE OTHER SIDE 
SUM CA= 0.063 INT= 4.00 CFS= 0.252 CO= 0.000 GUTTER FLOW= 0.252 
AT THE INLET 

SUM CA= 0.090 INT= 4.00 CFS= 0.360 CO= 0.000 GUTTER FLOW= 0.360 

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.25 (cfs) IS 2.17 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 6.10 H (ft) = 0.385 
DEPTH OF WATER (ft) = 0.09 SPREAD (ft) 4 .18 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 3C-l 

DRAINAGE AREA 
DRAINAGE AREA 

0.060 ACRES 
0.200 ACRES 

FOR THE FIRST SIDE 

LENGTH 

SUM CA= 0.048 INT= 4.00 CFS= 
FOR THE OTHER SIDE 
SUM CA= 0.160 INT= 4.00 CFS= 
AT THE INLET 

SUM CA= 0.208 INT= 4.00 CFS= 

6.0 

C VALUE 
C VALUE 

STATION 

.800 

.800 
CA 
CA 

0.048 
0.160 

0.192 CO= 0.000 GUTTER FLOW= 

0.640 CO= 0.000 GUTTER FLOW= 

0.832 CO= 0.000 GUTTER FLOW= 

0.192 

0.640 

0.832 

GUTTER SLOPE= 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.64 (cfs) IS 5.17 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.385 
DEPTH OF WATER (ft) = 0.11 SPREAD (ft) 5.40 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 3C LENGTH 2.5 STATION 

DRAINAGE AREA 0.030 ACRES c VALUE .900 CA 0.027 
DRAINAGE AREA 0.080 ACRES c VALUE .900 CA 0.072 

FOR THE FIRST SIDE 
SUM CA= 0.027 INT= 4.00 CFS= 0.108 CO= 0.000 GUTTER FLOW= 0.108 
FOR THE OTHER SIDE 
SUM CA= 0.072 INT= 4.00 CFS= 0.288 CO= 0.000 GUTTER FLOW= 0.288 
AT THE INLET 

SUM CA= 0.099 INT= 4.00 CFS= 0.396 CO= 0.000 GUTTER FLOW= 0.396 

GUTTER SLOPE = 0.0010 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .001 (ft./ft.) AND 0.29 (cfs) IS 4.82 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 6.10 H (ft) = 0.385 
DEPTH OF WATER (ft) = 0.09 SPREAD (ft) 4.45 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 3B-f LENGTH 4.0 STATION 

DRAINAGE AREA = 0.100 ACRES c VALUE .900 CA = 0.090 
SUM CA= 0.090 INT= 4.00 CFS= 0.360 CO= 0.000 GUTTER FLOW= 0.360 

GUTTER SLOPE = 0.0350 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD w W/T SW SW/SX Eo a S'W SE 
1. 56 2.0 1. 28 0.0833 4.0 1. 00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 5.2 EFFICIENCY= 0.93 
CFS INTERCEPTED= 0.33 CFS CARRYOVER= 0.03 
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Appendix 98-2 LD-229 Storm Drain Design Computations 

ROUTE: //Jal( /I ~oo.5 PROJ: 6rt>AJ6,L.lo u.X- ~tiA.J ~"f'ttWJl 
STORM SEWER DESIGN COUNTY: - DISTRICT: 

COMPUTATIONS DESCRIPTION: 
SHEET OF 

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

AREA RUN· INLET RAIN RUN· INVERT CA.PA· FLOW 

DRAIN OFF CA TIME FALL OFF ELEVATIONS LENGTH SLOPE DIA. CITY VE L. Tl ME ... "n"" n U IM llT"" REMARKS 

INCRE· ACCUM- MIN· IN ./HR. C.F.S. UPPER LOWER FT. FT ./FT. IN. C.F.S. F. P. S. ~ ACRES c MENT ULA.TED UTES END END .. 
13) 14) 15) 16) (7) ( 8) (9) ( 10) (11) ( 12) ( 13) ( 14) c fs > ( 16) ( 1 7) 1181 
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(),8(, ~BO - azq /2. 5,(.-1 1,1,,4 9tJ.tJS 7tt.34 52' atJ!ht. /£/ G',2G '!J,1'6 ()~ 

~,1-/ ~,G/ 0,-'Z./ . o,14 IZ '6 r,7 4'/J;, 7t1,74 1!1/17 ;4-(p' (j,016? 11?'' 410 4,~3 ~!; 
()JS 01~1 ti' I tJ c'.84- 18 £60 4&1 '7d.81 c,//lo ;9g' &IJB71 ;5" ;'?,!§ IZ,Bf o~ 

~,17 '1.? ;, ()£, r;, eq 14 S;W 47Z 6~.z~ 54,41~ 57' (),O'?/t., 1s" 1tf8 gqo 
. I ~ 

(),~f f),f?4. ..- o/IB tO ~,1)0 /.08 tftJ,St. ~9,8/p '82' #.020 /.5l ~,14 5,.00 ~ 
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/ 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

11-Ato11 

Circular Channel 

Manning's Formul;: 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.019300 ft/ft 

Diameter 15 in 

Discharge 1.44 cfs 

Results 

Depth 0.34 ft 

Flow Area 0.3 ft2 

Wetted Perimeter 1.37 ft 

Top Width 1.11 ft 

Critical Depth 0.47 ft 

Percent Full 27.1 % 

Critical Slope 0.005288 ft/ft 

Velocity 5.36 ft/s 

Velocity Head 0.45 ft 

Specific Energy 0.79 ft 

Froude Number 1.92 

Maximum Dischar~ 9.65 cfs 

Discharge Full 8.97 cfs 

Slope Full 0.000497 ft/ft 

Flow Type Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/12/05 04:42:22 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) 

(203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar! 

Discharge Full 

Slope Full 

Flow Type 

12 to 11 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc 

Channel Depth 

0.013 

0. 006600 ft/ft 

15 in 

1.64 cfs 

0.48 fl 

0.4 f12 

1.67 ft 

1.22 fl 

0.51 fl 

38.4 % 

0.005353 ft/ft 

3.78 ft/s 

0.22 fl 

0.70 ft 

1.12 

5.64 cfs 

5.25 cfs 

0.000645 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/12/05 04:44:16 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

11 to 10 

Circular Channel 

Manning's Formul< 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.005300 ft/ft 

Diameter 15 in 

Discharge 4.20 cfs 

Results 

Depth 0.92 ft 

Flow Area 1.0 ft2 

Wetted Perimeter 2.58 ft 

Top Width 1.10 ft 

Critical Depth 0.83 ft 

Percent Full 73.7 % 

Critical Slope 0.006956 ft/ft 

Velocity 4.33 ft/s 

Velocity Head 0.29 ft 

Specific Energy 1.21 ft 

Froude Number 0.81 

Maximum Dischar~ 5.06 cfs 

Discharge Full 4.70 cfs 

Slope Full 0.004228 ft/ft 

Flow Type Subcritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/12/05 04:45:20 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Discharf 

Discharge Full 

Slope Full 

Flow Type 

10 to 9 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.087900 tuft 

15 in 

4.62 cfs 

0.42 ft 

0.4 ft2 

1.54 ft 

1.18 ft 

0.87 ft 

33.4 % 

0.007376 tuft 
12.84 tus 

2.56 ft 

2.98 ft 

4.10 

20.60 cfs 

19.15 cfs 

0.005116 tuft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/12/05 04:46:39 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar{ 

Discharge Full 

Slope Full 

Flow Type 

9 to 8 

Circular Channel 

Manning's Formulc 

Channel Depth 

0.013 

0.031600 ft/ft 

15 in 

4.72 cfs 

0.56 ft 

0.5 ft' 
1.83 ft 

1.24 ft 

0.88 ft 

44.7 % 
0.007484 ft/ft 

8.90 ft/s 

1.23 ft 

1.79 ft 

2.40 

12.35 cfs 

11.48 cfs 

0.005339 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/12/05 04:49:14 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) 

(203) 755-1666 Page 1 of 1 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER llA LENGTH 

DRAINAGE AREA= 0.390 ACRES 
SUM CA= 0.238 INT= 4.00 CFS= 

GUTTER SLOPE = 0.0314 FT/FT 

SPREAD 
3 .11 

w 
2.0 

W/T 
0.64 

SW 
0.0833 

6.0 STATION 

C VALUE .610 CA= 0.238 
0.952 CO= 0.000 GUTTER FLOW= 0.952 

PAVEMENT CROSS SLOPE = 

SW/SX 
4.0 

Eo 
0.99 

a 
3.5 

0.0208 FT/FT 

S'W SE 
0.146 0.165 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 7.6 EFFICIENCY= 0.94 
CFS INTERCEPTED= 0.89 CFS CARRYOVER= 0.06 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 12 LENGTH 6.0 STATION 

DRAINAGE AREA 0.210 ACRES c VALUE .800 CA 0.168 
DRAINAGE AREA 0.150 ACRES c VALUE .750 CA 0 .113 

FOR THE FIRST SIDE 
SUM CA= 0.168 INT= 4.00 CFS= 0.672 CO= 0.000 GUTTER FLOW= 0.672 
FOR THE OTHER SIDE 
SUM CA= 0 .113 INT= 4.00 CFS= 0 .450 CO= 0.000 GUTTER FLOW= 0.450 
AT THE INLET 

SUM CA= 0.280 INT= 4.00 CFS= 1.122 CO= 0.000 GUTTER FLOW= 1.122 

GUTTER SLOPE = 0.0010 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .001 (ft./ft.) AND 0.67 (cfs) IS 7.87 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 9.60 
DEPTH OF WATER (ft) = 0.14 

H (ft) = 0.385 
SPREAD (ft) 6. 59 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 11 LENGTH 8.0 STATION 

DRAINAGE AREA 0.170 ACRES c VALUE .510 CA 0.087 
DRAINAGE AREA 0.240 ACRES c VALUE .510 CA 0.122 

FOR THE FIRST SIDE 
SUM CA= 0.087 INT= 4.00 CFS= 0.347 CO= 0.060 GUTTER FLOW= 0.407 
FOR THE OTHER SIDE 
SUM CA= 0.122 INT= 4.00 CFS= 0.490 CO= 0.004 GUTTER FLOW= 0.494 
AT THE INLET 

SUM CA= 0 .209 INT= 4.00 CFS= 0.836 CO= 0.064 GUTTER FLOW= 0.900 

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.49 (cfs) IS 4.31 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 11.60 
DEPTH OF WATER (ft) = 0.10 

H (ft) = 0. 385 
SPREAD (ft) 5.02 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 10 LENGTH 

DRAINAGE AREA= 0.150 ACRES 
SUM CA= 0.096 INT= 4.00 CFS= 

GUTTER SLOPE= 0.0600 FT/FT 

SPREAD 
1. 44 

w 
2.0 

W/T 
1. 39 

SW 
0.0833 

6.0 STATION 

C VALUE .640 CA= 0.096 
0.384 CO= 0.000 GUTTER FLOW= 0.384 

PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SW/SX 
4.0 

Eo 
1. 00 

a 
3.5 

S'W 
0.146 

SE 
0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 6.3 EFFICIENCY= 1.00 
CFS INTERCEPTED= 0.38 CFS CARRYOVER= 0.00 
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DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL 
MINIMUM TAILWATER CONDITION (Tw < 0.5 DIAMETER) 

Outlet 
Pipe 
Diameter, 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

15C to 158 

Circular Channel 

Manning's Formulo: 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.020000 fUft 

Diameter 15 in 

Discharge 1.08 cfs 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar[ 

Discharge Full 

Slope Full 

Flow Type 

0.29 ft 

0.2 ft2 

1.26 ft 

1.06 ft 

0.41 ft 

23.2 % 

0.005226 tuft 

5.00 tus 

0.39 ft 

0.68 ft 

1.95 

9.83 cfs 

9.14 cfs 

0.000280 tuft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/12/05 04:54:30 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) 

(203) 755-1666 Page 1 of 1 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

158 to 15 

Circular Channel 

Manning's Formulc: 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.047300 tuft 

Diameter 15 in 

Discharge 2.78 cfs 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum DischarE 

Discharge Full 

Slope Full 

Flow Type 

0.38 ft 

0.3 ft2 

1.45 ft 
1.15 ft 

0.67 ft 
30.2 % 

0.005895 ft/ft 

8.91 ft/s 

1.23 ft 

1.61 ft 

3.01 

15.11 cfs 

14.05 cfs 

0.001852 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/12/05 04:55:46 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) 

(203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

15A to 15 

Circular Channel 

Manning's Formul~ 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.040000 fVft 

Diameter 15 in 

Discharge 0.78 cfs 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

0.21 ft 

0.1 ft2 

1.05 ft 

0.93 ft 

0.35 ft 

16.7 % 

0.005214 ft/ft 

5.80 ft/s 

0.52 ft 

0.73 ft 

2.69 

13.90 cfs 

12.92 cfs 

0.000146 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/12/05 04:57:00 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
.FlowMaster v6.0 [614e) 

(203) 755-1666 Page 1 of 1 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar! 

Discharge Full 

Slope Full 

Flow Type 

15 to 14 

Circular Channel 

Manning's Formulc 

Channel Depth 

0.013 

0.065000 fVft 

15 in 

4.14 cfs 

0.43 ft 

0.4 ft2 

1.56 ft 

1.19 ft 

0.82 ft 

34.2 % 
0.006900 ft/ft 

11.17 ft/s 

1.94 ft 

2.37 ft 

3.52 

17.72 cfs 

16.47 cfs 

0.004108 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/12/05 04:59:50 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

14 to 13 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.063300 ft/ft 

15 in 

4.14 cfs 

0.43 ft 

0.4 ft2 

1.57 ft 

1.19 ft 

0.82 ft 

34.4 % 

0.006900 ft/ft 

11.07 ft/s 

1.90 ft 

2.33 ft 

3.48 

17.48 cfs 

16.25 cfs 

0. 0041 08 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/12/05 04:58:31 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 15C LENGTH 8.0 STATION 

DRAINAGE AREA 0.200 ACRES c VALUE .490 CA 0.098 
DRAINAGE AREA 0.070 ACRES c VALUE .520 CA 0.036 
DRAINAGE AREA 0.070 ACRES c VALUE .690 CA 0.048 
SUM CA= 0.183 INT= 4.00 CFS= 0.731 CO= 0.000 GUTTER FLOW= 0.731 

GUTTER SLOPE = 0.0562 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD w W/T SW SW/SX Eo a S'W SE 
1. 86 2.0 1. 07 0.0833 4.0 1. 00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 8.1 EFFICIENCY= 1.00 
CFS INTERCEPTED= 0.73 CFS CARRYOVER= 0.00 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 15B LENGTH 10.0 STATION 

DRAINAGE AREA = 0.500 ACRES C VALUE .580 CA = 0.290 
SUM CA= 0.290 INT= 4.00 CFS= 1.160 CO= 0.000 GUTTER FLOW= 1.160 

GUTTER SLOPE = 0.0562 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD w W/T SW SW/SX Eo a S'W SE 
2.36 2.0 0.85 0.0833 4.0 1. 00 3.5 0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 10.7 EFFICIENCY= 0.99 
CFS INTERCEPTED= 1.15 CFS CARRYOVER= 0.01 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 15A LENGTH 8.0 STATION 

DRAINAGE AREA 0.090 ACRES c VALUE .720 CA 0.065 
DRAINAGE AREA 0.120 ACRES c VALUE .580 CA 0.070 

FOR THE FIRST SIDE 
SUM CA= 0.065 INT= 4.00 CFS= 0.259 CO= 0.000 GUTTER FLOW= 0.259 
FOR THE OTHER SIDE 
SUM CA= 0.070 INT= 4.00 CFS= 0.278 CO= 0.000 GUTTER FLOW= 0.278 
AT THE INLET 

SUM CA= 0.134 INT= 4.00 CFS= 0.538 CO= 0.000 GUTTER FLOW= 0.538 

GUTTER SLOPE = 0.0010 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .001 (ft./ft.) AND 0.28 (cfs) IS 4.71 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 11.60 
DEPTH OF WATER (ft) = 0.07 

H (ft) = 0.385 
SPREAD (ft) 3. 56 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 15 LENGTH 6.0 STATION 

DRAINAGE AREA 0.070 ACRES c VALUE .710 CA 0.050 
DRAINAGE AREA 0.070 ACRES c VALUE .840 CA 0.059 

FOR THE FIRST SIDE 
SUM CA= 0.050 INT= 4.00 CFS= 0.199 CO= 0.000 GUTTER FLOW= 0.199 
FOR THE OTHER SIDE 
SUM CA= 0.059 INT= 4.00 CFS= 0.235 CO= 0.000 GUTTER FLOW= 0.235 
AT THE INLET 

SUM CA= 0.108 INT= 4.00 CFS= 0.434 CO= 0.000 GUTTER FLOW= 0.434 

GUTTER SLOPE = 0.0010 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .001 (ft./ft.) AND 0.24 (cfs) IS 4.15 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.385 
DEPTH OF WATER (ft) = 0.07 SPREAD (ft) 3.50 
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DESIGN OF OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL 
MINIMUM TAILWATER CONDITION (Tw < O. 5 DIAMETER) 

Outlet 
Pipe 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

34 to 33 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc 

Channel Depth 

0.013 

0.087500 ft/fl 

15 in 

1.38 cfs 

0.23 fl 

0.2 f12 

1.10 ft 

0.96 ft 

0.46 ft 

18.2 % 

0.005285 ft/fl 

9.05 ft/s 

1.27 fl 

1.50 fl 

4.01 

20.55 cfs 

19.11 cfs 

0.000456 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/13/05 11:22:17 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Discharf 

Discharge Full 

Slope Full 

Flow Type 

33 to 32 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.086600 ft/ft 

15 in 

2.34 cfs 

0.30 ft 

0.2 ft2 

1.27 ft 

1.06 ft 

0.61 ft 

23.7 % 

0.005653 ft/ft 

10.52 ft/s 

1.72 ft 

2.02 ft 

4.06 
20.45 cfs 

19.01 cfs 

0.001312 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/13/05 11 :23:06 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

32 to 31 

Circular Channel 

Manning's Formuli: 

Channel Depth 

0.013 

0.066000 ft/ft 

15 in 

2.34 cfs 

0.32 ft 

0.2 ft2 

1.32 ft 

1.09 ft 

0.61 ft 

25.4 % 
0.005653 ft/ft 

9.55 ft/s 

1.42 ft 

1.74 ft 

3.55 

17.85 cfs 

16.59 cfs 

0.001312 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/13/05 11 :25:38 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 34 LENGTH 6.0 STATION 

DRAINAGE AREA 0.260 ACRES c VALUE . 730 CA 0.190 
DRAINAGE AREA 0.050 ACRES c VALUE . 710 CA 0.036 

FOR THE FIRST SIDE 
SUM CA= 0.190 INT= 4.00 CFS= 0.759 CO= 0.000 GUTTER FLOW= 0.759 
FOR THE OTHER SIDE 
SUM CA= 0.036 INT= 4.00 CFS= 0.142 CO= 0.000 GUTTER FLOW= 0.142 
AT THE INLET 

SUM CA= 0.225 INT= 4.00 CFS= 0.901 CO= 0.000 GUTTER FLOW= 0.901 

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.76 (cfs) IS 5.76 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.385 
DEPTH OF WATER (ft) = 0.12 SPREAD (ft) 5.69 



PROJECT 2002261-504.04 
HEC12 Version: V2-91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 33 LENGTH 6.0 STATION 

DRAINAGE AREA 0.030 ACRES c VALUE .700 CA 0.021 
DRAINAGE AREA 0.200 ACRES c VALUE .700 CA 0.140 

FOR THE FIRST SIDE 
SUM CA= 0.021 IDT= 4.00 CFS= 0.084 CO= 0.000 GUTTER FLOW= 0.084 
FOR THE OTHER SIDE 
SUM CA= 0.140 IEIT= 4.00 CFS= 0.560 CO= 0.000 GUTTER FLOW= 0.560 
AT THE INLET 

SUM CA= 0.161 HIT= 4.00 CFS= 0.644 CO= 0.000 GUTTER FLOW= 0.644 

GUTTER SLOPE = 0. 0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF . 004 (ft. /ft.) AND 0.56 (cfs) IS 4.25 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 9.60 
DEPTH OF WATER (ft) = 0.09 

H (ft) = 0.458 
SPREAD (ft) 4. 55 
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May 4, 2004 

Mr. Scott J. Thomas, P.E. 
Civil Engineer 
Environmental Division 
P.O. Box 8784 
Williamsburg, VA 23 I 87-8784 

LANDMARK 
DESIGN GROUP 

Re.: Fieldstone Parkway Extension 
JCC Case No SP-I08-03 

Dear Mr. Thomas: 

LandMark Design Group has reviewed the comment letter from your department dated February 26,2004 
concerning the aforementioned project. The site plan and supporting engineering documents are being 
revised accordingly. 

Please find enclosed an exhibit and drainage calculations for System F at the existing intersection of Mill 
Pond Run & Fieldstone Parkway. The proposed modifications to the existing 42" outfall are presented as 
an alternative to any downstream improvements. The current 2 and 10-year flows would be reduced from 
I5 CFS and 20 CFS to 4 CFS and 5.4 CFS respectively. This reduction would be generated by diverting 
2.2 acres of drainage from existing Fieldstone Parkway, I I. I acres of drainage from the south side of 
Fieldstone Parkway, and 3 acres of the proposed Fieldstone Parkway extension, to a storm water 
management pond. 

Although the existing receiving channel shows signs of erosion, it is our opinion that left alone the channel 
will heal itself. The disturbance to the existing area, if detention facilities were considered in the ravine 
bottom, particularly wetlands impact would be more intrusive and detrimental to the watershed. The 
proposed drainage modifications and detention basin between the ravine and Fieldstone Extension would 
reduce the current flow to the existing outfall dramatically, promoting a more suitable condition for the 
channel to stabilize. 

LMDG is also proposing to provide attenuation of the I yr 24 hr storm at each of the proposed outfalls to 
meet channel adequacy requirements. This decision was based upon the economy of construction, the 
desire to minimize intrusion within the natural channels, and to provide potential additional on-site borrow 
material. 

We are available at your convenience to meet or discuss these proposed drainage enhancements. 

Sincerely, 

Enclosure 
Copy: 200226I-500.01 

Engineers • Planners • Surveyors • Landscape Architects • Environmental Scientists 
4029 lronbound Road, Suite 100, Williamsburg. VA 23188 1757) 253-2975 FAX: 1757) 229-0049 lmdg@landmarkdg.com 
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Drainage Diagram for system f POST DEVELOP 
Prepared by {enter your company name here} 5/4/04 

HydroCAD® 7.00 sin 001765 © 1986-2003 Applied Microcomputer Systems 
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system f POST DEVELOP JAMES CITY COUNrGDuration=15 min, 
Prepared by {enter your company name here} 

lnten=3.80 in/hr 
Page 2 
5/4/04 HydroCAD® 7.00 s/n 001765 © 1986-2003 Applied Microcomputer Systems 

Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points 
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc 

Reach routing by Star-Ind+ Trans method - Pond routing by Star-Ind method 

Subcatchment 1: 1 

Subcatchment 1A: 1A 

Subcatchment 18: 18 

Subcatchment 2: 2 

Subcatchment 3: 3 

Subcatchment 4: 4A 

Subcatchment 4A: 4A 

Subcatchment 5: 5 

Subcatchment 18: 18 

Subcatchment 238: new fieldstone 

Subcatchment 245: new fieldstone 

5ubcatchment 265: new fieldstone 

5ubcatchment 275: new golf cart path/tunnel 

Subcatchment 395: (new 5ubcat} 

5ubcatchment F6-F11: F6-F11 

Runoff Area=0.250 ac Runoff Depth=0.57" 
Tc=5.0 min C=0.60 Runoff=0.57 cfs 0.012 af 

Runoff Area=0.250 ac Runoff Depth=0.59" 
Tc=O.O min C=0.60 Runoff=0.57 cfs 0.012 af 

Runoff Area=0.250 ac Runoff Depth:!0.57" 
Tc=5.0 min C=0.60 Runoff=0.57 cfs 0.012 af 

Runoff Area=0.250 ac Runoff Depth=0.57" 
Tc=5.0 min C=0.60 Runoff=0.57 cfs 0.012 af 

Runoff Area=0.300 ac Runoff Depth=0.57" 
Tc=5.0 min C=0.60 Runoff=0.69 cfs 0.014 at 

Runoff Area=0.300 ac Runoff Depth=0.57" 
Tc=5.0 min C=0.60 Runoff=0.69 cts 0.014 at 

Runoff Area=0.300 ac Runoff Depth=0.57" 
Tc=5.0 min C=0.60 Runoff=0.69 cts 0.014 af 

Runoff Area=0.300 ac Runoff Depth=0.57" 
Tc=5.0 min C=0.60 Runoff=0.69 cts 0.014 at 

Runoff Area=0.500 ac Runoff Depth=0.33" 
Tc=15.0 min. C=0.35 Runoff=0.67 cts 0.014 at 

Runoff Area=0.450 ac Runoff Depth=0.71" 
Tc=5.0 min C=0.75 Runoff=1.29 cts 0.027 at 

Runoff Area=0.750 ac Runoff Depth=0.71" 
Tc=5.0 min C=0.75 Runoff=2.16 cts 0.045 at 

Runoff Area=1.230 ac Runoff Depth=0.71" 
Tc=5.0 min C=0.75 Runoff=3.54 cts 0.073 at 

Runoff Area=0.210 ac Runoff Depth=0.71" 
Tc=5.8 min C=0.75 Runoff=0.60 cts 0.012 at 

Runoff ~O ac Runoff Depth=0.14" 
Tc=35.0 min~Runoff=6.38 cfs 0.132 af 

\f~ ~"41 ~ ~( -rp..lS->~l.-9 ~i us.€, 
Runoff Area=1.500 ac Runoff Depth=0.57" 

Tc=10.0 min C=0.60 Runoff=3.45 cfs 0.071 at 
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Reach 19R: (new Reach) Peak Depth=0.47' Max Vel=4.9 fps lnflow=3.45 cfs 0.071 af 
D=36.0" n=0.013 L=125.0' S=0.0096 '/' Capacity=65.35 cfs Outflow=3.45 cfs 0.071 af 

Reach 20R: (new Reach) Peak Depth=1.48' Max Vel=5.1 fps lnflow=17.93 cfs 0.381 af 
D=36.0" n=0.013 L=276.0' S=0.0030 '/' Capacity=36.58 cfs Outflow=17.77 cfs 0.381 af 

Reach 21R: (new Reach) Peak Depth=1.36' Max Vel=5.7 fps lnflow=17.77 cfs 0.381 af 
D=36.0" n=0.013 L=150.0' S=0.0040 '/' Capacity=42.18 cfs Outflow=17.70 cfs 0.381 af -

Reach 25R: (new Reach) Peak Depth=0.77' Max Vel=10.7 fps lnflow=9.82 cfs 0.205 af 
D=18.0" n=0.013 L=95.0' S=0.0314 '/' Capacity=18.60 cfs Outflow=9.70 cfs 0.205 af 

Reach 38R: F-12 Peak Depth=0.61' Max Vel=4.3 fps lnflow=3.45 cfs 0.071 af 
D=24.0" n=0.013 L=118.0' S=0.0057 '/' Capacity=17.05 cfs Outflow=3.45 cfs 0.071 af 

Reach 40R: CULVERT Peak Depth=0.70' Max Vel=7.8 fps lnflow=6.38 cfs 0.132 af 
D=18.0" n=0.013 L=68.0' S=0.0182 '/' Capacity=14.18 cfs Outflow=6.30 cfs 0.132 af 

Reach F-1: (new Reach) Peak Depth=0.44' Max Vel=4.5 fps lnflow=1. 72 cfs 0.036 af 
D=15.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=6.46 cfs Outflow=1.72 cfs 0.036 af 

Reach F-15: F-15 Peak Depth=1.43' Max Vel=5.0 fps lnflow=16.92 cfs 0.354 af 
D=36.0" n=0.013 L=125.0' S=0.0030 '/' Capacity=36.29 cfs Outflow=16.76 cfs 0.354 af 

Reach F-17: F-17 Peak Depth=0.27' Max Vel=11.6 fps lnflow=4.03 cfs 0.085 af 
D=42.0" n=0.013 L=104.0' S=0.1057 '/' Capacity=327.06 cfs Outflow=4.03 cfs 0.085 af 

Reach F-18: F-18 o.JTF,e/l.1..-- Peak Depth=0.61' Max Vel=3.6 fps lnflow=4.03 cfs 0.085 af 
D=42.0" n=0.013 L=120.0' S=0.0037 '/' Capacity=60.92 cfs Outflow=4.03 cfs 0.085 af 

Reach F-2: F-2 Peak Depth=0.46' Max Vel=5.6 fps lnflow=2.30 cfs 0.048 af 
D=15.0" n=0.013 L=225.0' S=0.0150 '/' Capacity=7.91 cfs Outflow=2.30 cfs 0.048 af 

Reach F-3: F-3 Peak Depth=0.55' Max Vel=5.1 fps lnflow=2.99 cfs 0.062 af 
D=18.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=10.50 cfs Outflow=2.99 cfs 0.062 af 

Reach F-4: F-4 Peak Depth=0.61' Max Vel=5.4 fps lnflow=3.68 cfs 0.076 af 
D=18.0" n=0.013 L=24.0' S=0.0100 '/' Capacity=10.50 cfs Outflow=3.68 cfs 0.076 af 

Reach F-4A: F-4A Peak Depth=0.67' Max Vel=5.7 fps lnflow=4.37 cfs 0.091 af 
D=18.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=10.50 cfs Outflow=4.37 cfs 0.091 af 

Reach F-5: F-5 Peak Depth=0.53' Max Vel=9.1 fps lnflow=5.06 cfs 0.105 af 
D=18.0" n=0.013 L=200.0' S=0.0324 '/' Capacity=18.91 cfs Outflow=5.06 cfs 0.105 af 

Reach F16: F-16 Peak Depth=0.66' Max Vel=3.0 fps lnflow=3.45 cfs 0.071 af 
D=36.0" n=0.013 L=290.0' S=0.0024 '/' Capacity=32.77 cfs Outflow=3.43 cfs 0.071 af 
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Reach F1A: (new Reach) Peak Depth=0.43' Max Vel=3.1 fps lnflow=1.15 cfs 0.024 af 
D=15.0" n=0.013 L=24.0' S=0.0050 '/' Capacity=4.57 cfs Outflow=1.15 cfs 0.024 af 

Reach F1B: (new Reach) Peak Depth=0.30' Max Vel=2.5 fps lnflow=0.57 cfs 0.012 af 

Pond 22P: (new Pond) 

D=15.0" n=0.013 L=32.0' S=0.0050 '/' Capacity=4.57 cfs Outflow=0.57 cfs 0.012 af 

Peak Elev=76.31' Storage=17,137 cf lnflow=18.08 cfs 0.393 af 
Outflow=0.00 cfs 0.000 af 

Total Runoff Area = 17.940 ac Runoff Volume= 0.479 af Average Runoff Depth = 0.32" 
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points 
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment 1: 1 

Subcatchment 1A: 1A 

Subcatchment 18: 18 

Subcatchment 2: 2 

Subcatchment 3: 3 

Subcatchment 4: 4A 

Subcatchment 4A: 4A 

Subcatchment 5: 5 

Subcatchment 18: 18 

Subcatchment 235: new fieldstone 

Subcatchment 245: new fieldstone 

Subcatchment 265: new fieldstone 

Subcatchment 275: new golf cart path/tunnel 

Subcatchment 395: (new Subcat) 

Subcatchment F6-F11: F6-F11 

'-~ Area=0.250 ac Runoff Depth=0.76" 
~ C=0.60 Runoff=0.77 cts 0.016 at 

. Area=0.250 ac Run'ff Depth=0.79" 
c=O.O min =0.60 Runoff=0.77 cts .017 a 

a=O~~~nlff De th=0.76" 
C=0.60 Runoff=O. 77 cts .016 at 

,..~P rea=0.250 ac Run~ff Depth=0.76" 
~ C=0.60 Runoff=0.77 cts 0.016 at 

Runoff Area=0.300 ac Runoff Depth=0.76" 
Tc=5.0 min C=0.60 Runoff=0.92 cts 0.019 at 

Runoff Area=0.300 ac Runoff Depth=0.76" 
Tc=5.0 min C=0.60 Runoff=0.92 cts 0.019 at 

Runoff Area=0.300 ac Runoff Depth=0.76" 
Tc=5.0 min C=0.60 Runoff=0.92 cts 0.019 at 

Runoff Area=0.300 ac Runoff Depth=0.76" 
Tc=5.0 min C=0.60 Runoff=0.92 cts 0.019 at 

Runoff Area=0.500 ac Runoff Depth=0.45" 
Tc=15.0 min C=0.35 Runoff=0.90 cts 0.019 at 

Runoff Area=0.450 ac Runoff Depth=0.96" 
Tc=5.0 min C=0.75 Runoff=1.73 cts 0.036 at 

Runoff Area=0.750 ac Runoff Depth=0.96" 
Tc=5.0 min C=0.75 Runoff=2.89 cts 0.060 at 

Runoff Area=1.230 ac Runoff Depth=0.96" 
Tc=5.0 min C=0.75 Runoff=4.74 cts 0.098 at 

Runoff Area=0.210 ac Runoff Depth=0.96" 
Tc=5.8 min C=0.75 Runoff=0.81 cts 0.017 at 

Runoff Area=11.100 ac Runoff Depth=0.19" 
Tc=35.0 min C=0.35 Runoff=8.55 cts 0.177 af ---Runoff Area=1.500 ac Runoff Depth=0.76" 
Tc=10.0 min C=0.60 Runoff=4.62 cfs 0.096 at 
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Reach 19R: (new Reach} Peak Depth=0.54' Max Vel=5.3 fps lnflow=4.62 cfs 0.096 af 
D=36.0" n=0.013 L=125.0' S=0.0096 '/' Capacity=65.35 cfs Outflow=4.62 cfs 0.096 af 

Reach 20R: (new Reach} Peak Depth=1.77' Max Vel=5.5 fps lnflow=24.06 cfs 0.511 af 
D=36.0" n=0.013 L=276.0' S=0.0030 '/' Capacity=36.58 cfs Outflow=23.85 cfs 0.511 af 

Reach 21 R: (new Reach} Peak Depth=1.61' Max Vel=6.1 fps lnflow=23.85 cfs 0.511 af 
D=36.0" n=0.013 L=150.0' S=0.0040 '/' Capacity=42.18 cfs Outflow=23. 76 cfs 0.511 af 

Reach 25R: (new Reach} Peak Depth=0.93' Max Vel=11.4 fps lnflow=13.16 cfs 0.275 af 
D=18.0" n=0.013 L=95.0' S=0.0314 '/' Capacity=18.60 cfs Outflow=13.02 cfs 0.275 af 

Reach 38R: F-12 Peak Depth=0.71' Max Vel=4.6 fps lnflow=4.62 cfs 0.096 af 
D=24.0" n=0.013 L=118.0' S=0.0057 '/' Capacity=17.05 cfs Outflow=4.62 cfs 0.096 af 

Reach 40R: CULVERT Peak Depth=0.84' Max Vel=8.4 fps lnflow=8.55 cfs 0.177 af 
D=18.0" n=0.013 L=68.0' S=0.0182 '/' Capacity=14.18 cfs Outflow=8.44 cfs 0.177 af 

Reach F-1: (new Reach} Peak Depth=0.52' Max Vel=4.8 fps lnflow=2.31 cfs 0.048 af 
D=15.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=6.46 cfs Outflow=2.31 cfs 0.048 af 

Reach F-15: F-15 Peak Depth=1.71' Max Vel=5.4 fps lnflow=22.69 cfs 0.475 af 
D=36.0" n=0.013 L=125.0' S=0.0030 '/' Capacity=36.29 cfs Outflow=22.48 cfs 0.475 af 

Reach F-17: F-17 PeakDepth=0.31' MaxVel=12.7fps lnflow=5.44cfs 0.114af 
D=42.0" n=0.013 L=104.0' S=0.1057 '/' Capacity=327 .06 cfs Outflow=5.44 cfs 0.114 af 

ReachF-18:F-18 c'.90/~l../ PeakDepth=0.71' MaxVel=3.9fps lnflow=5.44cfs 0.114af 
D=42.0" n=0.013 L=120.0' S=0.0037 '/' Capacity=60.92 cfs Outflow=5.43 cfs 0.114 af 

Reach F-2: F-2 Peak Depth=0.54' Max Vel=6.0 fps lnflow=3.08 cfs 0.064 af 
D=15.0" n=0.013 L=225.0' S=0.0150 '/' Capacity=7.91 cfs Outflow=3.08 cfs 0.064 af 

Reach F-3: F-3 Peak Depth=0.64' Max Vel=5.5 fps lnflow=4.01 cfs 0.083 af 
D=18.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=10.50 cfs Outflow=4.01 cfs 0.083 af 

Reach F-4: F-4 Peak Depth=0.72' Max Vel=5.9 fps lnflow=4.93 cfs 0.102 af 
D=18.0" n=0.013 L=24.0' S=0.0100 '/' Capacity=10.50 cfs Outflow=4.93 cfs 0.102 af 

Reach F-4A: F-4A Peak Depth=0.80' Max Vel=6.1 fps lnflow=5.86 cfs 0.121 af 
D=18.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=10.50 cfs Outflow=5.86 cfs 0.121 af 

Reach F-5: F-5 Peak Depth=0.62' Max Vel=9.8 fps lnflow=6.78 cfs 0.140 af 
D=18.0" n=0.013 L=200.0' S=0.0324 '/' Capacity=18.91 cfs Outflow=6.78 cfs 0.140 af 

Reach F16: F-16 Peak Depth=0.76' Max Vel=3.3 fps lnflow=4.62 cfs 0.096 af 
D=36.0" n=0.013 L=290.0' S=0.0024 '/' Capacity=32.77 cfs Outflow=4.61 cfs 0.096 af 
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Reach F1A: (new Reach) Peak Oepth=0.50' Max Vel=3.4 fps lnflow=1.54 cfs 0.032 af 
0=15.0" n=0.013 L=24.0' S=0.0050 '/' Capacity=4.57 cfs Outflow=1.54 cfs 0.032 af 

Reach F1B: (new Reach) Peak Oepth=0.35' Max Vel=2.8 fps lnflow=0.77 cfs 0.016 af 

Pond 22P: (new Pond) 

0=15.0" n=0.013 L=32.0' S=0.0050 '/' Capacity=4.57 cfs Outflow=0.77 cfs 0.016 af 

Peak Elev=77.21' Storage=22,966 cf lnflow=24.26 cfs 0.527 af 
Outflow=0.00 cfs 0.000 af 

Total Runoff Area = 17.940 ac Runoff Volume= 0.642 af Average Runoff Depth = 0.43" 
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points 
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc 

Reach routing by Stor-lnd+ Trans method - Pond routing by Stor-lnd method 

Subcatchment 1: 1 

Subcatchment 1A: 1A 

Subcatchment 18: 18 

Subcatchment 15: (new 5ubcat) 

Subcatchment 2: 2 

5ubcatchment 3: 3 

Subcatchment 4: 4A 

Subcatchment 4A: 4A 

Subcatchment 5: 5 

Subcatchment 18: 18 

Subcatchment 395: (new 5ubcat) 

Subcatchment F6-F11: F6-F11 

Runoff Area=0.250 ac Runoff Oepth=0.51" 
Tc=5.0 min C=0.60 Runoff=0.64 cfs 0.011 af 

Runoff Area=0.250 ac Runoff Oepth=0.53" 
Tc=O.O min C=0.60 Runoff=0.64 cfs 0.011 af 

Runoff Area=0.250 ac Runoff Oepth=0.51" 
Tc=5.0 min C=0.60 Runoff=0.64 cfs 0.011 af 

Runoff Area=0.200 ac Runoff Oepth=0.29" 
Tc=5.0 min C=0.35 Runoff=0.30 cfs 0.005 af 

Runoff Area=0.250 ac Runoff Oepth=0.51" 
Tc=5.0 min C=0.60 Runoff=0.64 cfs 0.011 af 

Runoff Area=0.300 ac Runoff Oepth=0.51" 
Tc=5.0 min C=0.60 Runoff=0.76 cfs 0.013 af 

Runoff Area=0.300 ac Runoff Oepth=0.51" 
Tc=5.0 min C=0.60 Runoff=0.76 cfs 0.013 af 

Runoff Area=0.300 ac Runoff Oepth=0.51" 
Tc=5.0 min C=0.60 Runoff=0.76 cfs 0.013 af 

Runoff Area=0.300 ac Runoff Oepth=0.51" 
Tc=5.0 min C=0.60 Runoff=0.76 cfs 0.013 af 

Runoff Area=0.500 ac Runoff Oepth=0.24" 
Tc=15.0 min C=0.35 Runoff=0.59 cfs 0.010 af 

Runoff Area=11.000 ac Runoff Oepth=0.1 O" 
Tc=35.0 min C=0.35 Runoff=5.61 cfs 0.093 af 

Runoff Area=1.500 ac Runoff Oepth=0.51" 
Tc=10.0 min C=0.60 Runoff=3.82 cfs 0.063 af 

Reach 2R: existing di Peak Oepth=0.08' Max Vel=7.5 fps lnflow=0.30 cfs 0.005 af 
0=18.0" n=0.013 L=90.0' S=0.2024 '/' Capacity=47.26 cfs/outflow=0.30 cfs 0.005 af 

Reach 38R: F-12 Peak Oepth=0.67' Max Vel=4.2 fps lnflow=3.82 cfs 0.063 af 
0=24.0" n=0.013 L=128.0' S=0.0050 '/' Capacity=16.00 cfs ..i6utflow=3.82 cfs 0.063 af 

Reach 40R: CULVERT Peak Oepth=0.59' Max Vel=8.6 fps lnflow=5.61 cfs 0.093 af 
0=18.0" n=0.013 L=162.0' S=0.0260 '/' Capacity=16.95 cfs .loutflow=5.48 cfs 0.093 af 
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Reach F-1: (new Reach) Peak Oepth=0.4 7' Max Vel=4.6 fps lnflow=1.91 cfs 0.032 af 
0=15.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=6.46 cfs v0utflow=1.91 cfs 0.032 af 

Reach F-15: F-15 Peak Oepth=1.33' Max Vel=4.9 fps lnflow=14.88 cfs 0.249 af 
0=36.0" n=0.013 L=125.0' S=0.0030 '/' Capacity=36.29 cfs ./outflow=14.77 cfs 0.249 af 

Reach F-17: F-17 Peak Oepth=0.51' Max Vel=17.3 fps lnflow=15.14 cfs 0.263 af 
0=42.0" n=0.013 L=104.0' S=0.1057 '/' Capacity=327 .06 cfs ,/Outflow=15.12 cfs 0.263 af 

Reach F-18: F-18 OiJTrz41.v Peak Oepth=1.19' Max Vel=5.3 fps lnflow=15.12 cfs 0.263 af 
0=42.0" n=0.013 L=120.0' S=0.0037 '/' Capacity=60.92 cfs v6utflow=15.06 cfs 0.263 af 

Reach F-2: F-2 

Reach F-3: F-3 

Reach F-4: F-4 

Reach F-4A: F-4A 

Reach F-5: F-5 

Reach F16: F-16 

Peak Oepth=0.49' Max Vel=5.7 fps lnflow=2.55 cfs 0.042 af 
0=15.0" n=0.013 L=225.0' S=0.0150 '/' Capacity=7.91 cfsil'Outflow=2.55 cfs 0.042 af 

Peak Oepth=0.58' Max Vel=5.3 fps lnflow=3.31 cfs 0.055 af 
0=18.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=10.50 cfs /outflow=3.31 cfs 0.055 af 

Peak Oepth=0.65' Max Vel=5.6 fps lnflow=4.08 cfs 0.068 af 
0=18.0" n=0.013 L=24.0' S=0.0100 '/' Capacity=10.50 cfs ~utflow=4.08 cfs 0.068 af 

Peak Oepth=0.72' Max Vel=5.8 fps lnflow=4.84 cfs 0.080 af 
0=18.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=10.50 cfs -Outtlow=4.84 cfs 0.080 af 

Peak Oepth=0.56' Max Vel=9.3 fps lnflow=5.61 cfs 0.093 af 
0=18.0" n=0.013 L=200.0' S=0.0324 '/' Capacity=18.91 cfs .loutflow=5.61 cfs 0.093 af 

Peak Oepth=1.40' Max Vel=4.5 fps lnflow=14. 77 cfs 0.249 af 
0=36.0" n=0.013 L=290.0' S=0.0024 '/' Capacity=32.77 cfs /outflow=14.51 cfs 0.249 af 

Reach F1A: (new Reach) Peak Oepth=0.45' Max Vel=3.2 fps lnflow=1.27 cfs 0.022 af 
0=15.0" n=0.013 L=24.0' S=0.0050 '/' Capacity=4.57 cfs /outflow=1.27 cfs 0.021 af 

Reach F1 B: {new Reach) Peak Oepth=0.32' Max Vel=2.6 fpA(lnflow=0.64 cfs 0.011 af 
0=15.0" n=0.013 L=32.0' S=0.0050 '/' Capacity=4.57 cfs Outflow=0.64 cfs 0.011 af 

Total Runoff Area= 15.400 ac Runoff Volume= 0.264 af Average Runoff Depth= 0.21" 
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Time span=0.00-3.00 hrs, dt=0.01 hrs, 301 points 
Runoff by Rational method, Rise/Fall=1.0/1.0 xTc 

Reach routing by Star-Ind+ Trans method - Pond routing by Star-Ind method 

5ubcatchment 1: 1 

5ubcatchment 1A: 1A 

5ubcatchment 1 B: 1 B 

5ubcatchment 15: (new 5ubcat) 

5ubcatchment 2: 2 

5ubcatchment 3: 3 

5ubcatchment 4: 4A 

5ubcatchment 4A: 4A 

5ubcatchment 5: 5 

5ubcatchment 18: 18 

5ubcatchment 395: (new 5ubcat) 

5ubcatchment F6-F11: F6-F11 

Runoff Area=0.250 ac Runoff Depth=0.67" 
Tc=5.0 min C=0.60 Runoff=0.84 cfs 0.014 af 

Runoff Area=0.250 ac Runoff Depth=0.70" 
Tc=O.O min C=0.60 Runoff=0.84 cfs 0.015 af 

Runoff Area=0.250 ac Runoff Depth=0.67" 
Tc=5.0 min C=0.60 Runoff=0.84 cfs 0.014 af 

Runoff Area=0.200 ac Runoff Depth=0.39" 
Tc=5.0 min C=0.35 Runoff=0.39 cfs 0.007 af 

Runoff Area=0.250 ac Runoff Depth=0.67" 
Tc=5.0 min C=0.60 Runoff=0.84 cfs 0.014 af 

Runoff Area=0.300 ac Runoff Depth=0.67" 
Tc=5.0 min C=0.60 Runoff=1.01 cfs 0.017 af 

Runoff Area=0.300 ac Runoff Depth=0.67" 
Tc=5.0 min C=0.60 Runoff=1.01 cfs 0.017 af 

Runoff Area=0.300 ac Runoff Depth=0.67" 
Tc=5.0 min C=0.60 Runoff=1.01 cfs 0.017 af 

Runoff Area=0.300 ac Runoff Depth=0.67" 
Tc=5.0 min C=0.60 Runoff=1.01 cfs 0.017 af 

Runoff Area=0.500 ac Runoff Depth=0.31" 
Tc=15.0 min C=0.35 Runoff=0.79 cfs 0.013 af 

Runoff Area=11.000 ac Runoff Depth=0.13" 
Tc=35.0 min C=0.35 Runoff=7.43 cfs 0.123 af 

Runoff Area=1.500 ac Runoff Depth=0.67" 
Tc=10.0 min C=0.60 Runoff=5.06 cfs 0.084 af 

Reach 2R: existing di Peak Depth=0.10' Max Vel=8.1 fps lnflow=0.39 cfs 0.007 af 
D=18.0" n=0.013 L=90.0' S=0.2024 '/' Capacity=47.26 cfs /outflow=0.39 cfs 0.007 af 

Reach 38R: F-12 Peak Depth=0.77' Max Vel=4.5 fps lnflow=5.06 cfs 0.084 af 
D=24.0" n=0.013 L=128.0' S=0.0050 '/' Capacity=16.00 cfs /outflow=5.06 cfs 0.084 af 

Reach 40R: CULVERT Peak Depth=0.69' Max Vel=9.2 fps lnflow=7.43 cfs 0.123 af 
D=18.0" n=0.013 L=162.0' S=0.0260 '/' Capacity=16.95 cfs v'outflow=7 .26 cfs 0.123 af 
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Reach F-1: (new Reach) Peak Oepth=0.54' Max Vel=4.9 fps lnflow=2.53 cfs 0.042 af 
0=15.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=6.46 cfs/6utflow=2.53 cfs 0.042 af 

Reach F-15: F-15 Peak Oepth=1.57' Max Vel=5.2 fps lnflow=19.72 cfs 0.330 af 
0=36.0" n=0.013 L=125.0' S=0.0030 '/' Capacity=36.29 cfs vOutflow=19.57 cfs 0.330 af 

Reach F-17: F-17 Peak Oepth=0.59' Max Vel=18.8 fps lnflow=20.10 cfs 0.349 af 

Reach F-18: F-18 

Reach F-2: F-2 

Reach F-3: F-3 

Reach F-4: F-4 

Reach F-4A: F-4A 

Reach F-5: F-5 

Reach F16: F-16 

0=42.0" n=0.013 L=104.0' S=0.1057 '/' Capacity=327.06 cfs ,A)utflow=20.07 cfs 0.349 af 

Peak Oepth=1.38' Max Vel=5.7 fps lnflow=20.07 cfs 0.349 af 
0=42.0" n=0.013 L=120.0' S=0.0037 '/' Capacity=60.92 cfs ....Outflow=19.99 cfs 0.349 af 

Peak Oepth=0.57' Max Vel=6.2 fps lnflow=3.38 cfs 0.056 af 
0=15.0" n=0.013 L=225.0' S=0.0150 '/' Capacity=? .91 cfs .-Outflow=3.38 cfs 0.056 af 

Peak Oepth=0.68' Max Vel=5.7 fps lnflow=4.39 cfs 0.073 af 
0=18.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=10.50 cfs/Outflow=4.39 cfs 0.073 af 

Peak Oepth=0.76' Max Vel=6.0 fps lnflow=5.40 cfs 0.090 af 
0=18.0" n=0.013 L=24.0' S=0.0100 '/' Capacity=10.50 cfs '6uttlow=5.40 cfs 0.090 af 

Peak Oepth=0.85' Max Vel=6.2 fps lnflow=6.41 cfs 0.106 af 
0=18.0" n=0.013 L=32.0' S=0.0100 '/' Capacity=10.50 cfs Joutflow=6.41 cfs 0.106 af 

Peak Oepth=0.65' Max Vel=10.1 fps lnflow=7.43 cfs 0.123 af 
0=18.0" n=0.013 L=200.0' S=0.0324 '/' Capacity=18.91 cfs /outflow=7.43 cfs 0.123 af 

Peak Oepth=1.65' Max Vel=4.8 fps lnflow=19.57 cfs 0.330 af 
0=36.0" n=0.013 L=290.0' S=0.0024 '/' Capacity=32.77 cfs/Outflow=19.24 cfs 0.330 af 

Reach F1A: (new Reach) Peak Oepth=0.53' Max Vel=3.4 fps lnflow=1.69 cfs 0.029 af 
0=15.0" n=0.013 L=24.0' S=0.0050 '/' Capacity=4.57 cfs/Outflow=1.69 cfs 0.028 af 

Reach F1B: (new Reach) Peak Oepth=0.36' Max Vel=2.8 fps lnflow=0.84 cfs 0.014 af 
0=15.0" n=0.013 L=32.0' S=0.0050 '/' Capacity=4.57 cfs Joutflow=0.84 cfs 0.014 af 

Total Runoff Area= 15.400 ac Runoff Volume= 0.349 af Average Runoff Depth= 0.27" 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar1 

Discharge Full 

Slope Full 

Flow Type 

30 to 29 

Circular Channel 

Manning's Formul~ 

Channel Depth 

0.013 

0.005000 fl/ft 

15 in 

1.74 cfs 

0.53 ft 

0.5 ft' 
1.78 ft 

1.24 ft 

0.52 ft 

42.8 % 
0.005391 fl/ft 

3.47 fl/s 

0.19 ft 

0.72 ft 

0.96 

4.91 cfs 

4.57 cfs 

0.000726 fl/ft 

Subcritical 

Title: STONEHOUSE GLEN SECTION 11 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/13/05 12:12:47 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

29 to 28 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc 

Channel Depth 

0.013 
0. 005000 ft/ft 

15 in 

2.46 cfs 

0.65 ft 

0.6 ft2 

2.02 ft 

1.25 ft 

0.63 ft 

52.3 % 
0.005713 ft/ft 

3.79 ft/s 

0.22 ft 

0.88 ft 

0.93 
4.91 cfs 

4.57 cfs 

0. 001450 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN SECTION II 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/13/05 12:21:45 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

28 to 27 

Circular Channel 

Manning's Formul;: 

Channel Depth 

0.013 

0.005000 ft/ft 

15 in 

2.74 cfs 

0.70 ft 

0.7 ft2 

2.11 ft 

1.24 ft 

0.66 ft 

55.8 % 

0.005867 ft/ft 

3.89 ft/s 

0.24 ft 

0.93 ft 

0.91 

4.91 cfs 

4.57 cfs 

0.001799 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN SECTION 11 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/13/05 12:28:10 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) 

(203) 755-1666 Page 1 of 1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

27 to 26 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.005000 fVft 
15 in 

2.92 cfs 

0.73 ft 

0.7 ft• 

2.17 ft 
1.23 ft 

0.69 ft 

58.1 % 
0.005973 tuft 

3.95 tus 
0.24 ft 

0.97 ft 

0.90 

4.91 cfs 

4.57 cfs 

0.002044 tuft 

Subcritical 

Title: STONEHOUSE GLEN SECTION II 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/13/05 01 :00:01 PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar1 

Discharge Full 

Slope Full 

Flow Type 

26 to 25 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.005000 ft/ft 

15 in 

3.24 cfs 

0.78 ft 

0.8 ft' 
2.27 ft 

1.21 ft 

0.73 ft 

62.2 % 

0.006185 ft/ft 

4.04 ft/s 

0.25 ft 

1.03 ft 

0.88 

4.91 cfs 

4.57 cfs 

0.002516 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN SECTION 11 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/13/05 01 :08:33 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

25 to 24 

Circular Channel 

Manning's Formulc: 

Channel Depth 

0.013 

0.005300 ft/ft 

15 in 

4.32 cfs 

0.94 ft 

1.0 ft2 

2.63 ft 

1.08 ft 

0.84 ft 

75.5 % 

0.007071 ft/ft 

4.35 ft/s 

0.29 ft 

1.24 ft 

0.80 

5.06 cfs 

4.70 cfs 

0.004473 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/13/05 01:27:34 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 

(203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar{ 

Discharge Full 

Slope Full 

Flow Type 

24A to 24 

Circular Channel 

Manning's Formul~ 

Channel Depth 

0.013 

0.039000 ft/ft 

15 in 

1.08 cfs 

0.25 ft 

0.2 ft2 

1.15 ft 

0.99 ft 

0.41 ft 

19.7 % 
0.005226 ft/ft 

6.33 ft/s 

0.62 ft 

0.87 ft 

2.69 

13.72 cfs 

12.76 cfs 

0.000280 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/13/05 01 :54:57 PM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e) 

(203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

24D to 24C 

Circular Channel 

Manning's FormulE 

Channel Depth 

Mannings Coefficient 0.013 
Slope 0.082500 fUft 

Diameter 15 in 

Discharge 1.56 cfs 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

0.25 ft 

0.2 ft2 

1.15 ft 

0.99 ft 

0.49 ft 

19.6 % 

0.005337 ft/ft 

9.19 ft/s 

1.31 ft 

1.56 ft 

3.92 
19.96 cfs 

18.55 cfs 

0.000583 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/14/05 10:02:05 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

24Cto 24B 

Circular Channel 

Manning's Formul.: 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.013000 fVft 

Diameter 15 in 

Discharge 2.46 cfs 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

0.50 fl 
0.5 f12 

1.71 fl 
1.22 fl 

0.63 fl 
39.8 % 

0.005713 tuft 

5.40 tus 
0.45 fl 
0.95 fl 
1.56 

7.92 cfs 

7.36 cfs 

0.001450 tuft 

Supercritical 

Title: STONEHOUSE GLEN SECTION 11 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/14/05 10:02:42 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1of1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

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 Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

248 to 24 

Worksheet 
Worksheet for Circular Channel 

Circular Channel 

Manning's Formuli: 

Channel Depth 

0.013 

0.005000 ft/ft 

15 in 

2.92 cfs 

0.73 ft 

0.7 ft2 

2.17 ft 

1.23 ft 

0.69 ft 

58.1 % 

0.005973 ft/ft 

3.95 ft/s 

0.24 ft 

0.97 ft 

0.90 

4.91 cfs 

4.57 cfs 

0.002044 ft/ft 

Subcritical 

Title: STONEHOUSE GLEN SECTION II 
Langley & McDonald 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 

03/14/05 10:34:51 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

24 to 23 

Circular Channel 

Manning's Formulc: 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.020000 fVft 

Diameter 15 in 

Discharge 8.54 cfs 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Dischar~ 

Discharge Full 

Slope Full 

Flow Type 

0.96 ft 

1.0 ft2 

2.67 ft 

1.06 ft 

1.14 ft 

76.7 % 

0.015256 ft/ft 

8.46 ft/s 

1.11 ft 

2.07 ft 

1.53 
9.83 cfs 

9.14 cfs 

0.017479 ft/ft 

Supercritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/14/05 10:40:01 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 
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Worksheet 
Worksheet for Circular Channel 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

23 to 22 

Circular Channel 

Manning's Formulc: 

Channel Depth 

Mannings Coefficient 0.013 

Slope 0.024000 ft/ft 

Diameter 15 in 

Discharge 8.54 cfs 

Results 

Depth 0.89 ft 

Flow Area 0.9 ft2 

Wetted Perimeter 2.51 ft 

Top Width 1.13 ft 

Critical Depth 1.14 ft 

Percent Full 71.0 % 

Critical Slope 0.015256 ft/ft 

Velocity 9.16 ft/s 

Velocity Head 1.30 ft 

Specific Energy 2.19 ft 

Froude Number 1.78 

Maximum Dischar1 10.76 cfs 

Discharge Full 10.01 cfs 

Slope Full 0.017479 ft/ft 

Flow Type Supercritical 

Title: STONEHOUSE GLEN SECTION II 
c:\ ... \fmw\stonehouse glen ii curb & gutter.fm2 
03/14/05 11 :05:21 AM © Haestad Methods, Inc. 

Langley & McDonald 
37 Brookside Road Waterbury, CT 06708 USA 

Project Engineer: WILLIAM F. BROWN 
FlowMaster v6.0 [614e] 
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PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 30 LENGTH 6.0 STATION 

DRAINAGE AREA 0.120 ACRES c VALUE .810 CA 0.097 
DRAINAGE AREA 0.230 ACRES c VALUE .850 CA 0.196 

FOR THE FIRST SIDE 
SUM CA= 0.097 INT= 4.00 CFS= 0.389 CO= 0.000 GUTTER FLOW= 0.389 
FOR THE OTHER SIDE 
SUM CA= 0.196 INT= 4.00 CFS= 0.782 CO= 0.000 GUTTER FLOW= 0.782 
AT THE INLET 

SUM CA= 0.293 INT= 4.00 CFS= 1.171 CO= 0.000 GUTTER FLOW= 1.171 

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.78 (cfs) IS 5.86 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.385 
DEPTH OF WATER (ft) = 0.14 SPREAD (ft) 6.78 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 29 LENGTH 4.0 STATION 

DRAINAGE AREA = 0.250 ACRES C VALUE .530 CA = 0.132 
SUM CA= 0.132 INT= 4.00 CFS= 0.530 CO= 0.000 GUTTER FLOW= 0.530 

GUTTER SLOPE = 0.0050 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD w W/T SW SW/SX Eo a s•w SE 
4.18 2.0 0.48 0.0833 4.0 0.94 3.5 0.146 0.158 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 3.5 EFFICIENCY= 1.00 
CFS INTERCEPTED= 0.53 CFS CARRYOVER= 0.00 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 28 LENGTH 

DRAINAGE AREA= 0.050 ACRES 
SUM CA= 0.045 INT= 4.00 CFS= 

GUTTER SLOPE = 0.0075 FT/FT 

SPREAD 
1. 52 

w 
2.0 

W/T 
1.31 

SW 
0.0833 

2.5 

C VALUE 
0.180 CO= 

STATION 

.900 CA = 0.045 
0.000 GUTTER FLOW= 0.180 

PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SW/SX 
4.0 

Eo 
1. 00 

a 
3.5 

S'W SE 
0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 2.7 EFFICIENCY= 0.99 
CFS INTERCEPTED= 0.18 CFS CARRYOVER= 0.00 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 27 LENGTH 

DRAINAGE AREA= 0.040 ACRES 
SUM CA= 0.036 INT= 4.00 CFS= 

GUTTER SLOPE = 0.0075 FT/FT 

SPREAD 
1.47 

w 
2.0 

W/T 
1. 36 

SW 
0.0833 

2.5 STATION 

C VALUE .890 CA= 0.036 
0.142 CO= 0.000 GUTTER FLOW= 0.142 

PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SW/SX 
4.0 

Eo 
1. 00 

a 
3.5 

S'W SE 
0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 2.2 EFFICIENCY= 1.00 
CFS INTERCEPTED= 0.14 CFS CARRYOVER= 0.00 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 26 LENGTH 

DRAINAGE AREA= 0.120 ACRES 
SUM CA= 0.064 INT= 4.00 CFS= 

GUTTER SLOPE = 0.0100 FT/FT 

SPREAD 
1. 73 

w 
2.0 

W/T 
1.16 

SW 
0.0833 

4.0 STATION 

C VALUE .530 CA = 0.064 
0.254 CO= 0.000 GUTTER FLOW= 0.254 

PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SW/SX 
4.0 

Eo 
1. 00 

a 
3.5 

S'W SE 
0.146 0.167 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 3.1 EFFICIENCY= 1.00 
CFS INTERCEPTED= 0.25 CFS CARRYOVER= 0.00 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 25 LENGTH 6.0 STATION 

DRAINAGE AREA = 0.310 ACRES c VALUE .690 CA = 0.214 
SUM CA= 0.214 INT= 4.00 CFS= 0.856 CO= 0.000 GUTTER FLOW= 0.856 

GUTTER SLOPE = 0.0094 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD w W/T SW SW/SX Eo a S'W SE 
4.24 2.0 0.47 0.0833 4.0 0.93 3.5 0.146 0.157 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 5.7 EFFICIENCY= 1.00 
CFS INTERCEPTED= 0.86 CFS CARRYOVER= 0.00 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 24A 

DRAINAGE AREA 
DRAINAGE AREA 

0.100 ACRES 
0.120 ACRES 

FOR THE FIRST SIDE 

LENGTH 

SUM CA= 0.079 INT= 4.00 CFS= 
FOR THE OTHER SIDE 
SUM CA= 0.102 INT= 4.00 CFS= 
AT THE INLET 

SUM CA= 0.181 INT= 4.00 CFS= 

6.0 

C VALUE 
C VALUE 

STATION 

.790 

.850 
CA 
CA 

0.079 
0.102 

0.316 CO= 0.000 GUTTER FLOW= 

0.408 CO= 0.000 GUTTER FLOW= 

0.724 CO= 0.000 GUTTER FLOW= 

0.316 

0.408 

0.724 

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.41 (cfs) IS 3.69 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 9.60 H (ft) = 0.385 
DEPTH OF WATER (ft) = 0.10 SPREAD (ft) 4.92 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 24D LENGTH 6.0 STATION 

DRAINAGE AREA 0.260 ACRES c VALUE .550 CA 0.143 
DRAINAGE AREA 0.210 ACRES c VALUE .550 CA 0 .115 

FOR THE FIRST SIDE 
SUM CA= 0.143 INT= 4.00 CFS= 0.572 CO= 0.000 GUTTER FLOW= 0.572 
FOR THE OTHER SIDE 
SUM CA= 0 .115 INT= 4.00 CFS= 0. 462 CO= 0.000 GUTTER FLOW= 0.462 
AT THE INLET 

SUM CA= 0.258 INT= 4.00 CFS= 1.034 CO= 0.000 GUTTER FLOW= 1.034 

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.57 (cfs) IS 4.32 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 9.60 
DEPTH OF WATER (ft) = 0.13 

H (ft) = 0 .458 
SPREAD (ft) 6. 24 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 24C 

DRAINAGE AREA 
DRAINAGE AREA 

0.040 ACRES 
0.170 ACRES 

FOR THE FIRST SIDE 

LENGTH 

SUM CA= 0.030 INT= 4.00 CFS= 
FOR THE OTHER SIDE 
SUM CA= 0.121 INT= 4.00 CFS= 
AT THE INLET 

SUM CA= 0.151 INT= 4.00 CFS= 

2.5 

C VALUE 
C VALUE 

STATION 

.760 

.710 
CA 
CA 

0.030 
0.121 

0.122 CO= 0.000 GUTTER FLOW= 

0.483 CO= 0.000 GUTTER FLOW= 

0.604 CO= 0.000 GUTTER FLOW= 

0.122 

0.483 

0.604 

GUTTER SLOPE = 0.0040 FT/FT PAVEMENT CROSS SLOPE= 0.0208 FT/FT 

SPREAD AT A SLOPE OF .004 (ft./ft.) AND 0.48 (cfs) IS 4.24 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 6.10 
DEPTH OF WATER (ft) = 0.12 

H (ft) = 0.385 
SPREAD (ft) 5. 90 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 24B LENGTH 4.0 STATION 

DRAINAGE AREA = 0.210 ACRES C VALUE .400 CA = 0.084 
SUM CA= 0.084 INT= 4.00 CFS= 0.336 CO= 0.000 GUTTER FLOW= 0.336 

GUTTER SLOPE = 0.0052 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD w W/T SW SW/SX Eo a S'W SE 
2.66 2.0 0.75 0.0833 4.0 1. 00 3.5 0.146 0.166 

XXXXXXXXXX CURB INLET ON A CONTINUOUS GRADE XXXXXXXXXX 
REQUIRED LENGTH (ft) = 2.9 EFFICIENCY= 1.00 
CFS INTERCEPTED= 0.34 CFS CARRYOVER= 0.00 



PROJECT 2002261-504.04 
HEC12 Version: V2.91 Run Date: 11-29-2004 

============================================================================ 
INLET NUMBER 24 LENGTH 2.5 STATION 

DRAINAGE AREA 0.170 ACRES c VALUE .450 CA 0.076 
DRAINAGE AREA 0 .110 ACRES c VALUE .450 CA 0.049 

FOR THE FIRST SIDE 
SUM CA= 0.076 INT= 4.00 CFS= 0.306 CO= 0.000 GUTTER FLOW= 0.306 
FOR THE OTHER SIDE 
SUM CA= 0.049 INT= 4.00 CFS= 0.198 CO= 0.000 GUTTER FLOW= 0.198 
AT THE INLET 

SUM CA= 0.126 INT= 4.00 CFS= 0.504 CO= 0.000 GUTTER FLOW= 0.504 

GUTTER SLOPE = 0.0010 FT/FT PAVEMENT CROSS SLOPE = 0.0208 FT/FT 

SPREAD AT A SLOPE OF .001 (ft./ft.) AND 0.31 (cfs) IS 5.02 (ft.) 

XXXXXXXXXX CURB INLET IN A SUMP XXXXXXXXXX 
P EFFEC. LENGTH (ft) = 6.10 
DEPTH OF WATER (ft) = 0.11 

H (ft) = 0.385 
SPREAD (ft) 5. 23 
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ROAD PAVEMENT CALCULATIONS 
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Virginia Department of Transportation - Pavement Design Guide © 1996 (rev2000) 

Appendix IV 
Flexible Pavement Design Worksheet for New Subdivision Streets 

This sheet is intended for use and submission in conjunction with VDOT's Subdivision Street Requirements 

County Date: l z_ 2~ o-:s, 
Subdivision 

Street Name 

Developer \.(....~llA...M'7E:;.~QC- Phone:qo"3~z_:~t_\- - zox..:Z.( 
L-~~~~~~ ...... ::....W..<e>0"""'-''-"==-=::....="-1"'-.....__-="-!C""---'_.:.__:_;:.....::::.=..;.:::..::=::::,...,-i...::....1.:=:.....:..""'-'~>..!-~~_.:.-=-=:..-!<~:....1...__::__J 

ADT Projected traffic for the street segment considered, as defined in th
1
e Subdivision Street Requirements. 

CBRD Design CBR =Average ofCBRT x 2/3 and modified only as discussed in the Pavement Design Guide. 

CBRT CBR value of the subgrade sample, taken and tested as specified in the Pavement Design Guide 

DME VDOT District Materials Engineer 

EPT Equivalent projected traffic 

HCV Number of Heavy Commercial Vehicles (e.g. trucks, buses, etc., with 2 or more axles and 6 or more tires). 

%HCV Percentage of the total traffic volume composed of Heavy Commercial Vehicles. 

RF Resiliency Factor= Relative value of the subgradc soil's ability to withstand repeated loading. 

SSV Soil support value of subgrade (SSV = CBRD x RF) 

Dp Thickness index of proposed pavement design computed by the Conventional Pavement Design Method 
DR Thickness index required, based on Design ADT and SSV, determined by Appendix ll. 

~i~~~~~ 
ADT Sample Resiliency Factor (RF) 

%HCV = 100 x HCV x ADT) 
or 

CV 

Note: For %HCV :S 5%, use Af5J' 

Design ADT 
Use greater of ADT or EPT 

Note: For 
%HCV>5%, 
EPT>ADT 

# 1 

#2 

#3 

# 

# 

# 

CBR0 x RF 

Source Value 

Table 1 

Appendix} 3 
DME approved RF 

For preliminary designs, use the lowest 
RF value in the equation 

0 (A) Limited to Design ADT :<; 400 - Show pavement material notations and thickness from Appendix JV Tables A and B. 
-:: ... :/· ------------ ------------- -------- ------- -- ---- ------- -------------- -- ---- ----- -- - ---- -- --- -- - ---- ---:__- -- :- --- -----------
Uf (B) Show pavement section as developed in the Pavement Design Guide. DR - I &.{.<S 

(See Appendix Ill for material notations and thickness equivalency values (a)). from Appendix ll 

Description of Proposed Pavement Section 

Material Notation Thickness, h a (ax h) 

Surface 

Base 

Sub base -L\. 0 

Dp must equal or exceed the value of DR. Dp = ~(ax h) = , 1 L(:,o/:)" 

31 
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Virginia Department of Transportation - Pavement Design Guide © I 996 (rev2000) 

Appendix IV 
Flexible Pavement Design Worksheet for New Subdivision Streets 

This sheet is intended for use and submission in conjunction with VDOT's Subdivision Street Requirements 

County Date: l -Z... z9 b 3. 
Subdivision 

Street Name 

Developer -Z-'6~ - z "lo> 
ADT Projected traffic for the street segment considered, as defined in the Subdivision Street Requirements. 

CBRD Design CBR =Average ofCBRT x 2/3 and modified only as discussed in the Pavement Design Guide. 

CERT CBR value of the subgrade sample, taken and tested as specified in the Pavement Design Guide 

DME VDOT District Materials Engineer 

EPT Equivalent projected traffic 

HCV Number of Heavy Commercial Vehicles (e.g. trucks, buses, etc., with 2 or more axles and 6 or more tires). 

%HCV Percentage of the total traffic volume composed of Heavy Commercial Vehicles. 

RF Resiliency Factor= Relative value of the subgrade soil's ability to withstand repeated loading. 

SSV Soil support value of subgrade (SSV = CBRn x RF) 

Dp Thickness index of proposed pavement design computed by the Conventional Pavement Design Method 

DR Thickness index required, based on Design ADT and SSV, determined by Appendix II. 

Sample DBRT Resiliency Factor (RF) 

#I 
%HCV = I 00 x HCV x ADT) 

#2 
or 

20x HCV Note: For #3 
%HCV>5%, # 
EPT>ADT 

# For preliminary designs, use the lowest 

# 
RF value in the equation 

DesignADT 7b6 CBR0 x RF 
Use greater of ADT or EPT 

0 (A) Limited to Design ADT ~ 400 - Show pavement material notations and thickness from Appendix IV Tables A and B. 

0 (B) Show pavement section as developed in the Pavement Design Guide. 
(See Appendix III for material notations and thickness equivalency values (a)). 

\ z__ 
from Appendix II 

Description of Proposed Pavement Section 

Material Notation Thickness, h a (ax h) 

Surface 

Base 

Sub base 

Dp must equal or exceed the value of DR. Dp = 2;(a x h) = 

31 
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SEWER AND WATER DATA SHEETS 
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WATER DATA SHEET 

Date: 07 /07 /05 

1. ProjectName: ~~S~to~n~e~h~ou~s~e_G~l~e_n~S~u~b~d~iv~is~i~on~S~e~ct=io=n~II~-------------~ 

2. Project Location: Fieldstone Parkway Extension 

3. 

4. 

6. 

Source of Water: JCSA W-25 
~~-=---'"'-"=-------------------------

Design Population (Number and Type of Dwellings): __ ~6=2--'S~in~g ... l~e~F~arm=·1 ...... v _______ _ 
5a. Industrial: 

---------~ 

5c. Fire Flow: ----=l'""',O"""'O'"""O_..gp--=m=-----

5b: Domestic: --=1=2=.9=2_gp~m=----------

5d. Pressure Maximum: ----"6'"-'-4=.3=5_,,(=-J-=2=-1--

A vg) psi 

Minimum: -----=3"""1'""'.2""'8"""p""'s=i __ _ 

5e. Computed Design Flow (Fire+ Max. Day Domestic): 1.021.96 gpm avail@31.28 0-20) psi 

5f. Computed Flow (Fire+ Max. Day Domestic) Available: b2,857. c4.142 gpm@20 psi 

5g. Computed Max. Hour Domestic Demand: 51.67 gpm avail @ 52.31 (J-18) psi 

5h. Actual Fire Flow Available: 5.600+/- gpm@20 psi Hydrant No. (W-25) 

Water Distribution System Piping: 

Pipe Diameter (Inches) Length (Feet) Material (DI, PVC, etc.) 
4" 133 DI 

4" 1150 PVC 

8" 2670 PVC 

6" 66 DI 

• Infonnatton for Section 5 of this water data sheet taken from approved water analysis tttled Fieldstone Parkway Extension and Stonehouse Glen 
Subdivision Water System Design and Analysis Revised Dated April 28, 2004 
b Shows available fire flow in Stonehouse Development Area I 

c Shows available fire flow at Stonehouse Commerce Park 

7. Water Meter Assemblies: 5/8" (Size), 62 (Number) 

______ (Size), 

______ (Size), 

______ (Size), 

______ (Number) 

______ (Number) 

______ (Number) 

8. Number of Hydrants Required: ------'5=------

Fire Department Approval (County use only): 
Approved by: _____________ _ Date: 

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

2-5 



SANITARY SEWER SYSTEM DATA SHEET 

Date: ---=03""'"/"""'15""'"/""'05"--"-R=e-'-"'vi=se=-=d'--'0=5"'-'/1'-""-1'--'/0=-5--

1. Project Name: Stonehouse Glen Subdivision Section II 

2. Project Location: --~F~ie~ld=s~to=n=e~P_a_rkw~a_y~E=x=t~en=s=-io=n~-------------

3. Engineer: __ L=an=d=M=a=r=k-=D~e=si=gn=-=Gr=-=ou.,,.P00-------------------

4. Sanitary Sewer System: -----=J-=C=S~A~fi=-=o~rc=-=e"-'m=a=i=n--'-to=-=H=-R=S=D'--------------

5. Design Population (Number and Type of Dwellings): -~62~S=in_g~le~F~a=m=i=-1Y~-------

5a: Industrial: ______ _ 5b: Domestic: ----=1=2=.9-=2.....,gp~m=------

5c: Other:--------- 5d: Total Average Flow: 12.92 gpm 

6. Sanitary Sewer System Piping: 5e: Total Peak Flow: ---=3=2=.2=9_.gp=m"'---

Pipe Diameter Piping System Length Material 
(Inches) (Gravity or Force Main) (Feet) (DI, PVC, etc.) 

6" laterals G 194 PVC 
2" FM 625 PVC 
8" G 2195 PVC 
8" G 1805 DI 

7. Sanitary Sewer Manholes: 

Standard Manholes: ---=2=-5 _____ , Average Depth: 10.53' 

Watertight Manholes: --------, Average Depth: 

Drop Manholes: -----=1 _____ , Average Depth: 19.74' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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PRE-DEVELOPMENT DRAINAGE 

STONEHOUSE GLEN 
SECTION II 

STONEHOUSE AT WILLIAMSBURG, L.L .C. 

JAMES CITY COUNTY VIRGINI 
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DRAWING STATU S 

COUNTY 

Interoffice Review 

Client for Review 

Pre Approval Bidding 

APPROVAL 

1st Submlttol 
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Project Narrative 

Project Description: 

The purpose of this project is repair of the outfall and receiving channel downstream 
from an existing BMP WC-092. Based on the field observation the BMP outfall has 
sustained damage resulting in erosion of receiving channel. 

The project proposes installation of stilling basin designed to dissipate energy from BMP 
outfall for full range of design storm events. In addition an upgrade to the receiving 
channel, that includes series of step-pool, has been proposed to safely convey runoff 
from existing BMP to the stable and relatively flat portion of the natural drainage way. 

Existing Site Conditions: 

The project area is 0.14 Ac in size and approximately 0.10 Ac of the site will be 
disturbed as a part of this project. The site has been previously developed as a part of 
the Storehouse Glen Development. 
The proposed repairs are located within the Chesapeake Bay Preservation Area (CBPA) 
as defined in the James City County Chesapeake Bay Preservation Ordinance. The 
repairs will encroach into the RPA Buffer and Corps of Engineers Jurisdictional Wetlands 
within the property. The impact to those critical parts of the Chesapeake Bay 
preservations areas has been kept to minimum required to complete proposed repairs. 
Slopes vary from moderately steep to very steep with elevations ranging from a low of 
53.0+ feet to a high of 86.0+ feet. Existing and proposed site elevations, grading and 
additional details are shown on the attached site plan drawings. 

Demolition: 

The demolition will include removal of the existing outfall protection RipRap. In addition 
a few existing trees will need to be removed in order to facilitate proposed grading. 

Proposed grading: 

Proposed grading is associated with installation of stilling basin, series of step pools and 
modifications to the receiving channel side slopes. Existing and proposed site elevations 
and grading are shown on the attached site plan drawings. 

2 



Drainage: 

The site drains to an existing drainage waterway/channel. The purpose of the proposed 
modifications is to improve hydraulic characteristics 9f the channel and prevent future 
erosion. 

Offsite Disturbed Area: 

No offsite disturbance is anticipated with this project. 

The soils located on site are described and classified in the Soil Survey of James City and 
York Counties and the City of Williamsburg Virginia (Hodges et al., 1985). Soil mapping 
units located within the project area are displayed in the plan set. Detailed descriptions 
of soil mapping units within the RMA impact areas are listed below. 

lOC - Craven Ftne Sandy Loam, 6% to 10% 

The Craven soils are moderately well drained. 
Typically, the surface layer is dark grayish brown fine sandy loam. The subsurface layer 
is pale olive fine sandy loam. The sub soil is yellowish brown clay in the upper part and 
yellowish brown sandy clay loam with gray mottled in the middle and lower parts. The ·~ 

substratum is brownish yellow fine loam mottled with gray in the upper part and gray 
loamy fine sand mottled with yellow in the lower part. 
The shrink/swell potential for the Craven soils are low to moderate. The erosion factor 
"K" is from 0.32 to 0.37. Craven soils are in Hydrologic Group "C". 

llC - Craven-Uchee Complex. 6% to 10% slopes 

The Craven soils are moderately well drained and the Uchee soils are well drained. 
TypicalJy, the surface layer or the Craven soils are dark grayish brown fine sandy loam. 
The subsurface layer is pale olive sandy loam. The subsoil is a yellowish brown clay in 
the upper part with yellowish brown sandy clay loam mottled with gray in the middle 
and lower parts. The substratum is brownish yellow fine sandy loam mottled with gray 
in the upper part and gray loamy fine sand with yellow mottles in the lower part. 
Typically, the surface layer of the Uchee soil are dark grayish l:>rown loamy fine sand. 
The subsurface layer is light yellowish brown and very pale brown loamy fine sand. The 
subsurface layer is light yellowish brown and very pale brown loamy fine sand. The 
subsoil is strong brown sandy clay loam in the upper part and strong brown sandy clay t .. 

loam and clay mottled with gray and red in the lower part. The substratum is variegated 
red, brown and gray stratified sandy loam and sandy clay loam. 
The shrink/swell potential for the Craven and Uchee soils are low to moderate. The 
erosion factor "K" is from 0.32 to 0.37 for the Craven soil and 0.20 to 0.28 for the Uchee 
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soil. Craven soils are in hydrologic soils, Group 11C11
, Uchee soils are in hydrologic soils 

Group "A11
• 

15F - Emporia Complex, 25% to 50% slopes 

The Emporia soil is well drained. 
Typically, the surface layer is dark grayish brown fine sandy loam. The subsurface layer 
is pale brown loam. The subsoil is yellowish brown loam with mostly strong brown 
mottles in the upper part; yellowish brown, firm sandy loam with strong brown and gray 
mottles in the middle part; and mottled gray and brown, firm sandy clay loam in the 
lower part. The substratum is variegated gray, brown and red firm sandy clay loam. 
The shrink/swell potential for the Emporia soils are low to moderate. The erosion factor 
11 K11 is from 0.20 to 0.28. Emporia soils are in hydrologic group 11C". 

Critical Erosion Areas: 

Areas with Craven-Uchee and Emporia Complex soils shall be monitored due to the high 
erodiability factor. All distl!rQed ~lopes 3:'.l or steeper will receive erosion control 
blanket matting. Contractor will monitor site condition on daily basis and take all 
necessary precautions to secure and prevent erosion and sediment disposition. 

Erosion and Sediment Control Measures 

The erosion and sediment control measures will include: outlet protection, check dam, 

tree protection, silt fence and super silt fence. All disturbed slopes 3:1 or steeper will 

receive erosion control blanket matting. 

All vegetative and structural erosion and sediment control practices will be constructed 
and maintained in accordance with the minimum standards and specifications of the 
Virginia Erosion and Sediment Control Handbook, Third edition dated 1992. 

Structural Practices: 

1. Temporary Construction Entrance (3.02): Construction entrance will be installed to 
prevent tracking onto the existing roadway. 

2. Silt Fence {3.05): Silt fence and silt fence with wire support shall be installed along 
the toe of all slopes and all other areas that may carry silt beyond the site. Silt fence 
shall also be installed on the down hill side of the utility extensions. 

4 



3. Outlet Protection (3.18): Will be utilized at all outfall points using Class I Riprap. 

4. Rock Check Dam {3.20): Install rock check dams in ditches where shown on the 
plans. 

5. Permanent Seeding {3.32): Permanent seeding shall be applied to all disturbed areas 
on the site once final grades have been established. 

6. Slope Stabilization Blankets & Matting (3.36): All ditches shall be lined with 
treatment 1 matting (VDOT EC-2). All slopes steeper than 3:1 shall be treated with 
treatment 1 matting (VDOT EC-2) or as otherwise noted on the plans. 

7. Tree Protection (3.38}: Tree protection shall be installed prior to clearing operations. 

Management Strategies and Sequence of Construction: 

Suggested Sequence of Construction: 

l, Notify James City County Engineering and Resource Protection Division (E&RPD) _ 

and Virginia Department of Conservation and Recreation (DCR) minimum 48-

hours in advance of commencement of construction operations. 

2. Conduct pre-construction meeting on-site between contractor, the owner, the 

engineer and James City County E&RPD inspector. 

3. Flag the limits of construction as indicated on the E&SC Plan. 

4. Install Erosion and Sediment Control measures as indicated on the plans. 

5. Clearing, demolition and grading activities may proceed only upon inspection 

and approval of the construction entrance and all erosion and sediment control 

measures, indicated on the E&SC Plan, by the JCCE&RPD inspector. 

6. Clear, grub and grade as indicated on the plans. 

7. Install stilling basin and series of step-pools per approved plans. 

8. Proceed with fine grading. 

9. Installation planting per mitigation tables and approved shop drawings. 

10. Complete permanent seeding, fertilize and mulch as required. 

11. After final site stabilization and upon receiving authorization from the assigned 

JCCE&RPD inspector remove temporary erosion and sediment control measures. 

12. During all phases of construction, contractor shall perform daily inspections of 

the receiving drainage channel. Erosion and ~ediment control devices shall be 

inspected and repaired or replaced as necessary after each storm event. 

13. Contractor shall be responsible for any additional sediment controls and removal 

o sediment caused by construction. 
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Determination of the schedule as to which areas will be cleared, demolished, graded 
etc. is at the contractor's option. Revised sequencing and erosion control methods shall 
be submitted to James City County Engineering and Resource Protection Division for 
approval. 
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James City County, Virginia 
Environmental Division 

Erosion and Sediment Control and 
Stormwater Management Design Plan Checklists 

Table of Contents 

Contents 
Erosion and Sediment Control Plan 
I. General 
II. Site Plan 
HI. Narrative 
IV. Calculations 

Stormwater Management Design Plan 
I. General 
II. Stonnwater Conveyance Systems 
Ill. Stormwater Management I BMP Facilities 
IV. Outlet Protections 
V. Additional Comments and Information 

GENERAL INFORMATION 

I 
I 
3 
4 

5 
7 
8 
14 
14 

Project Name: Sr.:.µryH..,->:;,ti (<>! RtJ Bc"1> OV.'f'.e..-LC.- «wt K 
Owner/Applicant:~4r,~ ~ B1~•l..tN lwc.. 
Plan Preparer: .f1:m<:._ SwU';n/CHQW5Kl 1 l1f Email:...{2S-w1'c{vi£~k; & vb l..·cof'VI 
Project Location: T-=>A tu\'.> 1 VI\ 
Tax Map I Parcel: 0 S4 04 00<90 IC 
County Plan No. (if known): Arvw.-NP1Y1\°'7'i"'I'\ \0 'Sr -oC\i-02 
County BMP Type: ~i-i-oG-tz "VE.reN'S\O'N f.,As1 "' ( 
Otherjnformation submitted in addition to this checklist (Check all that apply): 
~ Design or Construction Drawings (Plans, Profiles, Details, etc.). 
~ Erosion & Sediment Control Plan (Plans, Details, etc.). 
M' Erosion & Sediment Control Plan Design Report. 
§!.. Stormwater Management Design Plan (Plans, Profiles, Details, etc.). 
M" Stormwater Management Design Report. 
0 Other, List: -------- ----------

Issue .Date 
Marcli I, 200/ 

) 
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JAMES CITY COUNTY, VIRGINIA 
ENVIRONMENTAL DIVISION 

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST 

I. GENERAL: 

~NoN/A 
19 (] 0 

0 0 &?(' 

FAMILIARITY with current versions of Chapter 8, Erosion and Sedimentation Control 
and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City 
County, Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH). 

LAND DISTURBING PERMfI' AND SILTATION AGREEMENT with surety are required 
for the project. 

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

II. SITE PLAN: 

~NoN/A 
(] 0 

ref o 0 

ef o 0 

do 0 

~o 0 

ri'o o 

ef o 0 

/oo 

VICINITY MAP locating the site in relation to the surrounding area. Include any major 
landmarks which might assist in physically locating the site. 

INDICATE NORTH direction in relation to the site. 

LIMITS OF CLEARING AND GRADING for the site including that required for 
implementation of erosion and sediment controls, stockpile areas and utilities. 

DISTURBED AREA ESTIMATES in acres or square feet for the project. 

EXISTING TOPOGRAPHY or contours for the site at no more than 5 foot contour 
interval. 

HNAL TOPOGRAPHY, contours or proposed site grading in accordance with the design 
plan which indicates changes to existing topography and drainage patterns at no more 
than 2 foot contour interval (or I foot contours where required). 

EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed 
contours, topography or site grading infonnation. Spot elevations may replace final contours 
in some instances, especially if terrain is in a low lying area or relatively flat. 

EXISTING VEGETATION including existing tree lines, grassed or unique vegetation areas. 

Page I of 14 
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YC}/No NIA 
f;/OO 

do o 

doo 

Joo 

r-/o o 

Joo 
r/oo 

ti"oo 

rJ 0 

00 ' ' Joo 

EXISTING SITE FEATURES including roads, buildings, homes, utilities, streams, fences, 
structures and other important surface features of the site. 

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

ENVIRONMENTAL INVENTORY in accordance with Section 23-10(2) ofthe Chesapeake 
Bay Preservation Ordinance of James City County. Inventory generally includes: tidal 
shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes 
steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory 
evidence that appropriate permits are being pursued for the entire project. 

JOO-YEAR FLOODPLAIN LIMITS or any special flood hazard areas or flood zones based 
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMs) or Flood 
Hazard Boundary Maps (FHBMs) of James City County, Virginia. 

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

CRITICAL EROSION AREAS which require special consideration or unique erosion and 
sediment control measures. Refer to the VESCH, Chapter 6 for criteria. 

DEVELOPMENT PLAN for the site showing all improvements such as buildings, structures, 
parking areas, access roadways, above and below ground utilities, stonnwater management 
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities, 
etc. 

LOCATION OF PRACTICES proposed for erosion and sediment control, tree protection and 
temporary stormwater management due to land disturbance activities at the site. Use 
standard abbreviations, labels and symbols consistent for plan views based on minimum 
standards and specifications in Chapter 3 of the VESCH. 

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas as required for 
onsite or offsite construction activities or indicate that none are anticipated for this project. 

OFFS/TE LAND DISTURBING AREAS including borrow sites, waste areas, utility 
extensions, etc. and required erosion and sediment controls. J f none are anticipated for the 
project, then indicate on the plans by general or erosion and sediment control notes. 

DETAILS or alternately, appropriate reference to current minimum standards and 
specifications of the VESCH for each measure proposed for the project. Non-modified, 
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current 
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet 
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may 
be used for multiple site meimures such as sediment traps, basins, channels, slope drains, etc. 
Any modification to standard details should be clearly defined, explained and illustrated. 
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Yes No NtA 
OOfI 

0 0 ref' 

&loo 

0 0 J 

loo 

MAINTENANCE PLAN or alternately, appropriate reference to current minimum s1andards 
and specifications of the VESCH, outlining the inspection frequency and maintenance 
requirements for all erosion and sediment control measures proposed for the project. 

TRENCH DEWATERJNG methods and erosion and sediment controls, if anticipated for the 
project. 

CONSTRUCTION SEQUENCE outlining the anticipated sequence for installation of erosion 
and sediment controls and site, grading and utility work to be performed for the project by 
the site contractor. 

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

STANDARD COUNTY NOTES are required to be placed on the erosion and sediment control 
plan. Refer to the standard James City County Erosion and Sediment Control Notes, latest 
version. 

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved plans, 
drawings, technical reports and specifications. 

III. NARRATIVE: 

Ye/NoN/A 
~00 

loo 
~o 

loo 
l5i'o o 

/oo 

PROJECT DESCRIPTION briefly describing the nature and purpose of the land disturbing 
activity and the·acreage to be disturbed. 

EXISTING SITE CONDITIONS description of existing topography, land use, cover and 
drainage patterns at the site. · 

ADJACENT AREA descriptions ofneighboring onsite or offsite areas such as streams, lakes, 
property, roads, etc. and potential impacts due to concentrated flow or runoff from the land 
disturbing activity. 

OFFS/TE DISTURBED AREA descriptions of proposed borrow sites, waste or surplus areas, 
utility extensions and erosion and sediment controls to be implemented. 

SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils 
including name, unit, hydrologic soil group (HSO) classification, surface runoff potential, 
erodibility, penneability, depth, texture, structure, erosion hazards, shrink-swell potential, 
limitations for use and anticipated depths to bedrock and the seasonal water table, as 
applicable. 

CRITICAL AREAS on the site which many have potentially serious erosion and sediment 
control problems and special considerations required (ie. steep slopes, hydric soils, channels, 
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.) 
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Y?NoN/A 
112JOO 

~00 

0 0 i 

PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific 
erosion and sediment control plan as proposed for the land disturbing activity. Measures 
should be consistent with those proposed on the site drawings. Address general use, 
installation, limitations, sequencing and maintenance requirements for each control measure. 

STABILIZATION MEASURES required for the site, either temporary or permanent, and 
during and following construction including temporary and permanent seeding and 
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or 
special stabilization techniques to be utilized at the site. 

STORMWATER MANAGEMENT CONSIDERATIONS for the site, either of temporary or 
pennanent nature, and strategies, sequences and measures required for control. May 
reference the stormwater management plan for the site, if prepared, for pennanent 
storm water management facilities and control of drainage once the site is stabilized; 

IV. CALCULATIONS: 

Y~ NoN/A 
19'00 

0 Def 

CALCULATIONS AND COMPUTATIONS associated with hydrology, hydraulics and design 
of proposed temporary and permanent erosion and sediment control measures including: 
sediment traps and basins, diversions, stonuwater conveyance channels, culverts, slope 
drains, outlet protections, etc. Computations are not required on the construction plan and 
may be attached in a supplemental erosion and sediment control plan design report, if 
presented in a clear and organized format. 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along 
with schematic or sketch cross-section showing applicable design and construction data, 
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on 
the 2-~ 25-year design storm event based on maximum disturbed site conditions (existing, 
interim or proposed conditions) in accordance with Minimum Standard 3.14 of the VESCH. 
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JAMES CITY COUNTY, VIRGINIA 
ENVIRONMENTAL DIVISION 

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST 

I. GENERAL: 

Y98 No N/A 
MOO 

ri a o 

aa 

rl 0 0 

00 ' 
00 

00 

ief o o 

ioo 

FAMILIARITY with current versions of the James City County Guidelines for Design and 
Construction ofStormwater Management BMPs manual; Chapter 8, Erosion and 
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code 
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook 
(VESCH); and the Virginia Stormwater Management Handbook (VSMH). 

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

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

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

WORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater management plan 
for the project attains at least IO BMP points (New Development) or traditional pollutant 
load reduction computations per the Chesapeake Bay Local Assistance Manual 
(Redevelopment Only). 

PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points 
claimed in the BMP worksheet. 

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed 
with the County for the project. 

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

DRAINAGE AREA MAP at a maximum scale of 1 "=200' scale showing drainage area 
boundaries for pre- and postdevelopment conditions and associated time of concentration 
flow paths. Labels to include drainage area size, runoff coefficient or curve number and 
time of concentration for each subarea shown on the map. 
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Y95 NoN/A 
CTI 0 0 

0 0 rl 

00, 

ri 0 0 

/oo 

~o o 

SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil 
Survey of James City and York Counties and the City of Williamsburg, Virginia with 
approximate locations of the project site, BMPs and applicallle drainage basins. 

STORMW ATER MANAGEMENT NARRATIVE in a brief and simple format which 
describes the project; location; site and drainage basin soil characteristics; receiving water 
or drainage facility; existing site and drainage basin conditions (topography, land use, 
cover, slopes, etc.); proposed site development; proposed stonnwater management and 
drainage plan including County BMP type selected; summary of hydrology and 
hydraulics; maintenance program; and any special assumptions utilized for development 
of the storrnwater management and drainage design plan or computations. 

TEMPORARY STORMW ATER MANAGEMENT (if applicable} for control of stormwater 
runoff encountered during construction activities in addition to measures provided in the 
erosion and sediment control plan or stonnwater management/drainage plan for the site. 
Adequate protection measures or sequencing provided. 

MODIFICATION PLAN clearly defined for temporary sediment control structures which 
will be converted to permanent SWM/BMP structures. Includes appropriate hydrologic 
and hydraulic computations, conversions, sequencing and cleanout information or details. 
Normally related to primary control structures associated with dry detention or wet 
retention ponds. Nonnally not permitted for Group C or D categories such as 
bioretention, infiltration and filtering system facilities. 

STORMW ATER MANAGEMENT and DRAINAGE DESIGN REPORT in a bound 8-1/2 x 
11 inch size format. Report shall generally include a title sheet, date, project 
identification, owner and preparer information, table of contents, narrative, summaries 
and computations as required. Computations may include: backwater, closed conduit, 
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer, 
water quality, extended detention or stream channel protection and muti-stage storm 
routing calculations, as applicable, for the project. Computation data may include hand 
or computer generated computations, maps or schematics. All information should be 
presented in a clear, easy to follow format and should closely match construction plan 
information. 

P!Av VIEW at I inch= 50 ft. scale or Jess (I"== 40', l" = 30', etc.) 
~O 0 North arrow and plan legend. 
~O D Property lines. 
0 ,D 0 Adjacent property information. 
~ D ~ Existing site features and existing impervious cover areas. 
~D r!8 Impervious cover tabulations. 
B_ 0 0 Existing drainage facilities (natural or manmade). 
~ 0 0 Existing environmentally sensitive areas (RP A, wetlands, floodplain, 
J steep slopes, critical soils, buffers, etc.). 
~ 0 D Existing and proposed contours (I' or 2' contour interval) and spot 

/ elevations as necessary to define high and low topography. 
f:1 0 D Existing and proposed easement locations. 
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~NoN/A woo 
00 

Fla 0 

~a 0 

OD " OD ~ 

DD ~ DD 
OD ~ OD f 00 
OD 

Proposed site improvements and proposed impervious cover areas. 
Proposed stormwater conveyance, drainage and management facilities 
with appropriate labeled construction data and information. 
Proposed landscaping and seeding plans (disturbed areas, pond 
interior, etc.). 
Proposed slope stabilization areas (riprap, blankets, mattings, walls, 
etc.). 
Delineation of permanent pools and the 1-, 2-, 10- and 100-year 
Design Water Surface Elevations. 
Delineation of ponding, headwater, surcharge or backwater areas 
which may affect adjacent existing or proposed buildings, structures 
or upstream adjacent properties. 
Test boring locations with reference surface elevations (if known). 
Risers, barrels, underdrains, overflows and outlet protections. 
Emergency spillway level section and outlet channel. 
Existing and proposed site utilities and protection measures. 
Erosion and sediment control measures (for site or BMP). 
Maintenance or access corridors to permanent stormwater 
management, BMP or drainage facilities. 

II. STORMWATER CONVEYANCE SYSTEMS: 
Yes NoNf>. 
0 0 'FJf PLAN VIEWS 

0 D 0 Stonn drain lengths, sizes, types, classes and slopes for all segments. 
Label directly on plan or use structure/pipe schedule. 

0 0 0 Access structure (inlets, manholes, junctions, etc.) rim elevations, 
inverts, type and required grate or top unit and lengths labeled. 

0 D 0 All structure numbers labeled. 
0 D 0 Adequate horizontal clearance from other site utilities or structures. 

0 0 0 PROFILES generally are not required but are encouraged to expedite review. If 
not provided, ensure all pipe segments have adequate minimum cover, do not 
exceed maximum depths of cover for the type/class of pipe specified and do not 
conflict with other site utilities or excavation areas. 

000 DETAILS 
ODD 
OOD 

000 
000 
DOD 

000 

Typical stonn drain bedding details or reference note. 
Standard details or reference note for all proposed access structure 
types (inlets, manholes, junctions, etc.). 
Inlet shaping detail or applicable reference note. 
Step detail or applicable reference note (if depth 4 ft. or more). 
Typical open channel details with designation, location, shape, type, 
bottom width, top width, lining, slope, length, side slope, and 
installation depth required for construction. Channel design data as 
necessary may also be included. 
Outlet protections at all pipe outfalls. 
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Ill. 

Yes No N/A 
000 STORMWATER CONVEYANCE SYSTEM COMPUTATIONS 

0 0 0 Storm Sewer Design computations based on I 0-year design event. 
0 0 0 Hydraulic Grade Line computations based on 10-year design event. 
0 0 0 Inlet computations based on current VDOT procedure for spread, 

ponding depth and grate size required. 
0 0 0 Culvert Headwater computations. Design based on 10-year design 

storm event and check only for I 00-year storm event. 
0 0 0 Open Channel computations based on 2-year design event for velocity 

and I 0-year design event for capacity. 
0 0 0 Standard outlet protection or special energy dissipators. 
0 D 0 Pipe thickness design computations, as required, for selected pipe 

type (live load, minimum cover, maximum height of cover, etc.). 
0 0 0 Adequate channel computations for receiving channels (based on field 

measured channel section data). 

STORMWATER MANAGEMENT I BMP FACILITIES: 

~s No N/A. 
l!J CJ CJ HYDROLOGY - An SCS based methodology is required for the design of 

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

0 0' 

'CJ 0 

rfoo 
/oo 

Runoff Curve Number or Coefficient determinations: predeveloped 
and ultimate development land use scenarios. 
Time of concentration: predeveloped and ultimate development 
indicating overland, shallow concentrated, and channel flow 
components (200 ft. maximum length for overland flow) .. 
Hydrograph generation (tabular or graphical): pre- and 
postdevelopment conditions for the 1-, 2-, I 0-, and I 00-year design 
storm events. 

FACILITY CONFIGURATION and MINIMUM SEPARATIONS 
CJ 0 0 Screening and layout consistent with Section 24-98(d) of the Chapter 

000 
000 
ODO 

24 Zoning ordinance (landscaping, screening, visibility, etc.). 
Basic considerations for safety and unauthorized entry. 
Proper length to width ratio (Typically 2H: IV). 
Facilities with deep pools (4 feet or more in depth) provided with two 
benches. Fifteen (15) ft. safety bench outward from normal pool at 
maximum 6 percent slope and aquatic bench inward from normal 
shoreline below normal pool. Narrower widths may be considered on 
a case-by-case basis. 

0 0 0 Pond buffer minimum 25 feet outward from maximum design WSEL. 
Additional setbacks may be required to permanent structures. 

0 0 0 No trees, shrubs or woody plants within 15 feet of embankment toe or 
25 feet from principal spillway structure. 
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Y1sNo NIA 
~DO 

Yes NoN/A 
0 0 0 Infiltration and filtering system facilities generally located at least I 00 

feet horizontally from any water supply well; l 00 feet from any 
downslope building; and 25 feet from any upslope buildings, unless 
site specific investigation allows for reduced separation. 

H'jDRAULIC COMPUTATIONS 
~ 0 0 Elevation- or Stage- Storage curve and/or tabular data. 
f!J.. 0 0 Weir I Orifice Control - Extended Detention. 
&fj 0 0 Weir I Orifice Control - riser 1-year control for channel protection. 
~I 0 0 Weir I Orifice Control - riser 2-year control for quantity (if required). 
~ 0 0 Weir I Orifice Control - riser IO-year control for quantity (if required). 
~ 0 0 Inlet I Outlet (barrel) control - (All Storms). 
D 0. 0 Check for barrel control prior to riser orifice flow to prevent slug flow

water hammer conditions. 
0 0 0 Emergency spillway capacity and depth offlow. 
D 0 0 Elevation - Discharge (Outlet Rating) curve and/or table. Provide all 

supporting calculations and/or design assumptions. 
0 0 0 Adequate channel computations for receiving channel. May be waived 

if facility is designed based on current Stream Channel Protection 
criteria. 

rs/ 0 0 NiND or RESERVOIR ROUTING 
~ 0 0 Storage-Indication Routing of postdeveloped inflow hydrographs for the 

I-, 2-, 10-, and 100-year design storms. Preference is for structure to 
discharge up to the 10-year storm through the principal spillway and 
pass the 100-year storm with a minimum 1 foot offreeboard through a 
combination principal and emergency spillways. If no emergency 
spillway is provided,. riser must be large enough to pass the design high 
Water flow and trash without overtopping the facility, have 3 square feet 
or more of cross-sectional area, contain a hood type inlet and have a 
minimum freeboard of 2 feet. Token spillways with minimum 8 ft. 
width are also recommended at or above the design l 00-year storm 

/ elevation. 
rsJ 0 0 Downstream hydrographs at established study points, if conditions 

warrant (ie. facility discharge combined with uncontrolled bypass). 

0 0 ti MJSCELLANEOUSCOMPUTATIONS 
0 0 0 Water quality volume for permanent pool based on selected BMP 

treatment volume (WQv). 
0 0 0 Water quality volume for extended detention based on selected BMP 

treatment volume (WQv) with drawdown computations. 
0 0 0 Drawdown computations for the I -year, 24 hour detention for stream 

channel protection criteria. 
0 0 0 Pond drain computations (within 24 hours). 
0 0 0 Anti-seep collar design (concrete preferred) or match material type. 
0 0 0 Filter diaphragm design (or alternative method of controlling seepage). 
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Yes No NI}. 
oog 

0 0' 

Yes No NIA 
000 
000 

000 

000 

Riser I base structure flotation analyses. FS = 125 minimum. 
Downstream danger reach study and/or emergency action plan (if 
conditions warrant). 
Upstream backwater analyses onto offsite adjacent property 
(if conditions warrant). 
I 00 year floodplain impacts (if conditions warrant). 

GEOTECHNICAL REQUIREMENTS 
0 0 0 Geotechnical Report with recommendations specific to BMP facility 

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

0 0 0 Initial Feasibility Testing requirements satisfied as per Appendix E of 
the James City County Guidelines for Design and Construction of 
Stonnwater Management BMPs manual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

0 0 0 Concept Design Testing requirements satisfied as per Appendix E of the 
James City County Guidelines for Design and Construction of 
Stortnwater Management BMPsmanual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

0 0 0 Minimum Boring locations: borrow area, pool area, principal control 
structure, top of facility near one abutment and emergency spillway if 
provided. 

0 0 0 Boring logs with Uniti_ed Soil Classification (ASTM 02487), soils 
descriptions and depths to bedrock and the seasonal water table 
indicated. 

0 0 0 Standard County Record Drawing/Construction Certification note 
provided on plan. Note: It is understood that preparation of record 
drawings and construction certifications as required for project facilities 
may not necessarily be performed by the plan preparer. These 
componenrs may be performed by others. 

PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS 

0 0 0 EXISTING GROUND AND PROPOSED GRADE 
0 0 0 Embankment or excavation side slopes labeled {3H: IV 

maximum). 
0 0 0 Minimum top width labeled {per VESCH or VSMH 

requirements). 
0 L'.J L'.J Removal of unsuitable material under proposed facility 

(per Geotechnical Report requirements). 
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YesNoN/j. 
0 0 r5T CORE TRENCH 

0 0 rl 

0 0 r!i' 

0 0 0 Material (per plan or Geotechnical Report). 
0 0 0 Bottom width (4' minimum or greater as dictated by 

Geotechnical Report recommendations). 
0 0 0 Side slopes (I: I maximum steepness) 
0 0 0 Depth (4' minimum or greater as dictated by Geotechnical 

Report). 

PRINCIPAL CONTROL STRUCTURE. RISER OR SIMILAR 
STRUCTURE (DETAILS REQUIRED FOR ALL ITEMS) 
0 0 0 Durable, watertight, resistant material (concrete preferred). 
0 0 0 Riser diameter is at least I .25 times larger than barrel 

000 
000 
000 
000 
000 

diameter. 
All pertinent dimensions and elevations shown. 
Control orifice or weir dimensions and elevations shown. 
Trash rack - removable - for each release. 
Anti-vortex device, baffle or plate. 
Riser base structure with dimensions and embedment 
specifications (concrete preferred). 

0 0 0 Interior access (steps, ladders, etc.) for maintenance for 
structures over 4 feet in height. Excessively high risers 
may need some form of exterior access on top portion. 

0 0 0 Low flow orifice with trash rack device. 

PRINCIPA.L_CONTROL STRUCTURE OUTLET BARREL 
0 0 0 Material (ASTM C-361 reinforced concrete pipe) with 

watertight joints. Prior approval required for all other pipe 
material (other RCP types, CMP, CPP, PVC, etc.). 

0 0 0 Support and bedding requirements for barrel - concrete 
cradles, etc. or as recommended by the Geotechnical 
Report. 

0 0 0 Pipe inverts, length, size, class and slope shown. 
0 0 0 Flared end section or endwall provided on barrel outlet. 

0 0 rl SEEPAGECONTROL 
0 0 0 Phreatic line shown {4:1 slope measured from the 

intersection of the embankment and the principal spillway 
design high water). 

0 0 0 ANTI-SEEP COLLARS 
0 0 0 Anti-seep collar, concrete preferred. 
0 0 0 Size - 15 percent increase in length of 

000 

ODO 
000 

Page 11of14 

saturation using outside pipe diameter. 
Spacing and location on barrel (located at 
least 2 feet from a pipe joint). 
FILTER DIAPHRAGMS 
Design based on latest NRCS design 
methods and certified by a professional 
engineer. 
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YesNoN~ 
0 0 tW ELEVATION AND DIMENSIONAL DESIGN DATA 

001' 

0 0 Fi 

0 0 ~ 

0 0 0 Top of facility ·construction height and settled height (I 0 
percent settlement). 

0 0 0 Crest of principal control structure spillway at least one (I) 
foot below crest of emergency spillway, if provided. 

0 0 0 Minimum freeboard ofone (1) foot above the 100-year 
design high water elevation for facilities with an 
emergency spillway. 

0 0 0 Minimum freeboard of two (2) feet above the 100-year 
design high water elevation for facilities without an 
emergency spillway or in accordance with the SCS 
National Engineering Handbook (prior approval required). 

0 0 0 Basin Sediment Clean-Out elevation (permanent mode). 
Typically I 0 to 25 percent of water quality volume. 

CROSS SECTION THROUGH FACILITY 
0 D 0 Existing Ground. 
0 0 0 Proposed grade. 
0 0 0 Top of facility - constructed and settled. 
0 0 0 Location of emergency spillway with side slopes labeled 

000 
000 
000 
000 

(emergency spillway in cut). 
Bottom of core trench (4' minimum). 
Location of each soil boring. 
Barrel location. 
Existh:ig and proposed utility location/protection. 

EMERGENCY SPILLWAY PROFILE 
0 0 0 Existing ground. 
0 0 0 Inlet, level (control) and outlet sections per SCS. 
0 0 0 Spillway and crest elevations. 

PRETREATMENT DEVICES of adequate depth and properly designed 
using required pretreatment volumes for the selected County BMP 
facility type. Including, but not limited to: sediment fore bays, sediment 
basins, sumps, grass channels, gravel diaphragms, plunge pools, 
chamber separators, manufactured systems or other acceptable methods. 

Page 12 of 14 
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YpNoN/A 
l!J 0 0 CONSTR}JCTION SPECIFICATIONS and NOTES 

0 0 J 

0 0 ~ Anticipated sequence of construction for BMP (consistent 
· _/ with erosion and sediment control plan). 
0 0 ~ Provisions to control base stream or storm flow conditions 

/ encountered during construction. 
~ 0 0 Site and subgrade preparation requirements. 
0 0 if Embankment, fill and backfill material soil and placement 

_/ (lift) thickness requirements. 
0 0 ~ / Compaction and soil moisture content requirements. 
0 0 IS1 Geosynthetics for drainage, filtration, moisture barrier, 

/ separation, and reinforcement purposes. 0 Of Clay or synthetic (PVC or HOPE) pond liners. 
0 0 Storm drain, underdrain and pipe conduit requirements. 
0 0 Minimum depth of pipe cover for temporary (construction) 

/and final cover conditions. 
0 0 f!f / Pennanent shutoff valve and pond drain. 
~ 

0
o C9' Concrete requirements for structural components. 

M 0/ Riprap and slope protection. 
P1 q m Access or maintenance road surface, base, subbase. . 
IS1J; 0 0 Temporary and permanent stabilization measures. 
Q 0 !;:J/ Temporary or permanent safety fencing. 
0 0 1 BMP Landscaping (deep, shallow, fringe. perimeter.etc.) 
0 0 Dust and traffic control (if warranted). 
0 0 Construction monitoring and certification by professional. 
0 0 0 Other: -------0 0 0 Other: 

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

MAINTENANCE PROVISIONS 
0 0 0 Entity responsible for maintenance identified .. 
0 0 0 Maintenance Plan which outlines the long-term schedule 

for inspection/maintenance of the facility and forebays 
0 0 0 Maintenance access from public right-of-way or publicly 

traveled road. 
0 0 0 Maintenance easement provide.d encompassing high water 

pool and buffer, principal and emergency spillways, outlet 
structures, forebays, embankment area and possible 
sediment-removal stockpile areas. 

0 0 0 Minimum 6 foot wide public safety shelf (landing) or 
alternative fencing. 

Page 13 of 14 
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IV. 

v. 

OUTLET PROTECTIONS: 
Y¥NoN/A .i~~-v 
l!r" 0 0 / Sized for maximum design release (generally.).9='YCar St'onn). 
0 0 lW / Flared end section or endwall. 
0 0 !YI'" Dimensions. 
'fl' 0 ~ Rock or riprap size, quantity and placement thickness. 
~ 0 M Slope at 0 percent (Level Grade). 
~ 0 D Geotextiles (nonwoven). 
!!J 0 0 Special energy dissipators are required for design discharge velocities 

that exceed eighteen ( 18) feet per second; or if use of standard outlet 
protection would result in velocities exceeding pennissible channel 
velocities; or if space restricts or limits their use. 

ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN: 

Plan Preparer: Pi>?'fl~ £w H~TcA..t-l'CblSl<f I ec. 
' 

Date: rx,/ -z_ 'Z I I 2= 
I I 

SWMProg/BMP!ChecklisUChkl.isl 

Page 14 of 14 
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BMP WC-092 AS-BUILT CALCULATIONS - SCS METHOD 
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DA- Tc (ovarian from 
Stonehouse Glen the 

pond) 

(overland from 
k Ct then storm 
pipes) 

Stonehouse Glen BMP 
#1 - Reocord Info 

Routing Diagram for BMP #1 - Record Info 
Prepared by {enter your company name here}, Printed 6/22/2012 
HydroCAD® 10.00 sin 01038 © 2012 HydroCAD Software Solutions LLC 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 1-Year Rainfal/=3.00" 
Printed 6/22/2012 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 

Inflow Area= 11.270 ac, 24.58% Impervious, Inflow Depth> 1.37" for 1-Year event 
Inflow = 22.80 cfs @ 12.01 hrs, Volume= 1.283 af 
Outflow = 0.72 cfs@ 15.32 hrs, Volume= 0.760 af, Atten= 97%, Lag= 198.7 min 
Primary = 0.72 cfs@ 15.32 hrs, Volume= 0.760 af 
Secondary= 0.00 cfs @ 0.00 hrs, Volume= 0.000 af 

Routing by Star-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Peak Elev= 79.88' @ 15.32 hrs Surf.Area= 9,026 sf Storage= 31,858 cf 

Plug-Flow detention time= 327.5 min calculated for 0.760 af (59% of inflow) 

Volume Invert Avail.Storage Storage Description 
#1 72.10' 78,353 cf Custom Stage Data (Prismatic) Listed below (Recalc) 

Elevation 
(feet) 

Surf.Area 
(sq-ft) 

Inc.Store 
(cubic-feet) 

Cum.Store 
(cubic-feet) 

72.10 
74.00 
76.00 
78.00 
80.00 
82.00 
83.60 

Device Routing 
#1 Primary 

#2 Device 1 

.400 
1,650 
3,780 
6,280 
9,195 

13,170 
15,675 

0 
1,948 
5,430 

10,060 
15,475 
22,365 
23,076 

0 
1,948 
7,378 

17,438 
32,913 
55,278 
78,353 

Invert Outlet Devices 
68.11' 30.0" Round Culvert 

L= 78.0' RCP, rounded edge headwall, Ke= 0.100 
Inlet/Outlet Invert= 68.11' /67.21' S= 0.0115 '/' Cc= 0.900 
n= 0.013, Flow Area= 4.91 sf 

80.53' 60.0" Horiz. Orifice/Grate C= 0.600 
Limited to weir flow at low heads 

;,:fllltlJIBliiffillll•t j -lfil"X~'•IO .Je9 x so.o· lon9 @naM-BfllPlerrrap weir 
Cv= 2.58 (C= 3.23) 

Primary Outflow Max=0.72 cfs@ 15.32 hrs HW=79.88' (Free Discharge) 
t_l=Culvert (Passes 0.72 cfs of 93.09 cfs potential flow) 

c2=0rifice/Grate (Controls 0.00 cfs) 
3=0rifice/Grate (Orifice Controls 0.72 cfs@ 14.75 fps) 

§econdaryOutFlow Max=0.00 cfs @0.00 hrs HW=72.10' (Free Discharge) 
°'L.¢=Sharp-Crested Vee/Trap Weir (Controls 0.00 cfs) 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 1-Year Rainfal/=3.00" 
Printed 6/2212012 

HvdroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 

Inflow Area = 11.270 ac, 24.58% Impervious, Inflow Depth> 1.37" for 1-Year event 
Inflow = 22.80 cfs @ 12.01 hrs, Volume= 1.283 af 
Outflow = 0.72 cfs@ 15.32 hrs, Volume= 0.760 at, Atten= 97%, Lag= 198.7 min 
Primary = 0.72 cfs@ 15.32 hrs, Volume= 0.760 at 
Secondary= 0.00 cfs @ 0.00 hrs, Volume= 0.000 af 

Routing by Stor-lnd method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Peak Elev= 79.88' @ 15.32 hrs Surf.Area= 9,026 sf Storage= 31,858 cf 

Plug-Flow detention time= 327.5 min calculated for 0.760 at (59% of inflow) 
Center-of-Mass det. time= 209.6 min ( 1,047.1 -837.5) 

Volume Invert Avail.Storage Storage Description 
#1 72.10' 78,353 cf Custom Stage Data (Prismatic) Listed below (Recalc) 

Elevation 
(feet) 

Surf.Area 
(sq-ft) 

Inc.Store 
(cubic-feet} 

Cum.Store 
(cubic-feet) 

72.10 
74.00 
76.00 
78.00 
80.00 
82.00 
83.60 

Device 
#1 

#2 

#3 
#4 

Routing 
Primary 

Device 1 

Device 1 
Secondary 

.400 
1,650 
3,780 
6,280 
9,195 

13,170 
15,675 

Invert 
68.11' 

80.53' 

70.38' 
83.60' 

0 
1,948 
5,430 

10,060 
15,475 
22,365 
23,076 

Outlet Devices 

0 
1,948 
7,378 

17,438 
32,913 
55,278 
78,353 

30.0" Round Culvert 
L= 78.0' RCP, rounded edge headwall, Ke= 0.100 
Inlet I Outlet Invert= 68.11' / 67.21' S= 0.0115 '/' Cc= 0.900 
n= 0.013, Flow Area= 4.91 sf 
60.0" Horiz. Orifice/Grate C= 0.600 
Limited to weir flow at low heads 
3.0" Vert. Orifice/Grate C= 0.600 
36.0 deg x 50.0' long Sharp-Crested Vee/Trap Weir 
Cv= 2.58 (C= 3.23) 

~mary Outflow Max=0.72 cfs@ 15.32 hrs HW=79.88' (Free Discharge) 
J.=Culvert (Passes 0.72 cfs of 93.09 cfs potential flow) 
c2=0rifice/Grate (Controls 0.00 cfs) 

3=0rifice/Grate (Orifice Controls 0.72 cfs@ 14.75 fps) 

§econdaryOutFlow Max=0.00 cfs@0.00 hrs HW=72.10' (Free Discharge) 
~=Sharp-Crested Vee/Trap Weir (Controls 0.00 cfs) 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 1-Year Rainfal/=3.00" 
Printed 6/22/2012 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

, , 

, , 
, , 

, , 

, , 

Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 
Hydrograph 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type 1124-hr 1-Year Rainfal/=3.00" 
Printed 6/22/2012 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Subcatchment DA-BMP: DA- Tc (overland from Stonehouse Glen to the pond) 

0.328 af, Depth> 1.07'' 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Type 1124-hr 1-Year Rainfall=3.00" 

Runoff = 5.10 cfs@ 12.07 hrs, Volume= 

* 
* 

Area (ac) CN 
0.030 
0.483 
3.184 
3.697 
3.184 
0.513 

Tc Length 
(min) (feet) 

98 
98 
74 
77 

Description 
Maintenance Road Impervious Area 
Impervious Area on 5 Lots at 38% Impervious per Lot 
>75% Grass cover, Good HSG C 
Weighted Average 
86.12% Pervious Area 
13.88% Impervious Area 

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

Description 

13.0 100 0.0600 0.13 Sheet Flow, Sheet Flow 
Woods: Light underbrush n= 0.400 P2= 3.60" 

0.7 195 o.0974 4.68 Shallow Concentrated Flow, Shallow Concentrated 
Grassed Watf}rway Kv= 15.0 fps 

0.7 174 0.0862 4.40 Shallow Concentrated Flow, Shallow Concentrated 
Grassed Waterway Kv= 15.0 fps 

14.4 469 Total 

Subcatchment DA-BMP: DA - Tc (overland from Stonehouse Glen to the pond) 
Hydrograph 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 1-Year Rainfal/=3.00" 
Printed 6/22/2012 

HydroCAD® 10.00 sin 01038 ©·2012 HydroCAD Software Solutions LLC 

Summary for Subcatchment DA-Storm: DA- Tc (overland from Ashlock Ct then storm pipes) 

Runoff = 18.55 cfs@ 12.00 hrs, Volume= 0.955 at, Depth> 1.51" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Type II 24-hr 1-Year Rainfall=3.00" 

* 
* 

Area (ac) CN Description 
1.618 
1.683 
4.272 
7.573 
5.315 
2.258 

Tc Length 
(min) (feet) 

7.1 100 

1.0 152 

0.5 408 

8.6 660 

98 Roads and Sidewalks Impervious Area 
98 
74 

Impervious Area from 15 lots at 38% impervious per lot 
> 75% Grass cover, Good, HSG C 

84 Weighted Average 
70.19% Pervious Area 
29.81 % Impervious Area 

Slope Velocity Capacity 
(fUft) (fUsec) (cfs) 

0.1000 0.24 

0.0296 2.58 

0.0334 13.16 41.34 

Total 

Description 

Sheet Flow, 
Grass: Dense n= 0.240 P2= 3.60" 
Shaliow Concentrated Flow, 
Grassed Waterway Kv= 15.0 fps 
Pipe Channel, Storm system 
24.0" Round Area= 3.1 sf Perim= 6.3' r= 0.50' 
n= 0.013 

Subcatchment DA-Storm: DA- Tc (overland from Ashlock Ct then storm pipes) 
Hydrograph 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 2-Year Rainfa/1=3.60" 
Printed 6/22/2012 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 

Inflow Area = 11.270 ac, 24.58% Impervious, Inflow Depth> 1.85" for 2-Year event 
Inflow = 30.77 cfs@ 12.01 hrs, Volume= 1.736 af 
Outflow = 2.57 cfs@ 12.75 hrs, Volume= 1.016 af, Atten= 92%, Lag= 44.6 min 
Primary = 2.57 cfs@ 12.75 hrs, Volume= 1.016 af 
Secondary= 0.00 cfs @ 0.00 hrs, Volume= 0.000 af 

Routing by Stor-lnd method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Peak Elev= 80.63' @ 12. 75 hrs Surf .Area= 10,453 sf Storage= 39, 132 cf 

Plug-Flow detention time= 277 .3 min calculated for 1.015 af (58% of inflow) 
Center-of-Mass det. time= 163.1 min ( 992.2 - 829.1 ) 

Volume Invert Avail.Storage Storage Description 
#1 72.10' 78,353 cf Custom Stage Data (Prismatic) Listed below (Recalc) 

Elevation 
(feet) 

Surf.Area 
(sq-ft) 

Inc.Store 
(cubic-feet) 

Cum.Store 
(cubic-feet) 

72.10 
74.00 
76.00 
78.00 
80.00 
82.00 
83.60 

Device 
#1 

#2 

#3 
#4 

Routing 
Primary 

Device 1 

Device 1 
Secondary 

400 
1,650 
3,780 
6,280 
9,195 

13,170 
15,675 

0 
1,948 
5,430 

10,060 
15,475 
22,365 
23,076 

0 
1,948 
7,378 

17,438 
32,913 
55,278 
78,353 

Invert Outlet Devices 
68.11' 30.0" Round Culvert 

L= 78.0' RCP, rounded edge headwall, Ke= 0.100 
Inlet I Outlet Invert= 68.11' / 67 .21' S= 0.0115 '/' Cc= 0.900 
n= 0.013, Flow Area= 4.91 sf 

80.53' 60.0" Horiz. Orifice/Grate C= 0.600 
Limited to weir flow at low heads 

70.38' 3.0" Vert. Orifice/Grate C= 0.600 
83.60' 36.0 deg x 50.0' long Sharp-Crested Vee/Trap Weir 

Cv= 2.58 (C= 3.23) 

Primary OutFlow Max=2.45 cfs@ 12.75 hrs HW=80.63' (Free Discharge) 
"Lt-Culvert (Passes 2.45 cfs of 96.45 cfs potential flow) 

2=0rifice/Grate (Weir Controls 1.70 cfs@ 1.05 fps) 
3=0rifice/Grate (Orifice Controls 0.75 cfs@ 15.32 fps) 

§econdary Outflow Max=0.00 cfs @ 0.00 hrs HW=72.1 O' (Free Discharge) 
'°L4=Sharp-Crested Vee/Trap Weir (Controls 0.00 cfs) 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type 1124-hr 2-Year Rainfal/=3.60" 
Printed 6/22/2012 

HydroCAD® 10.00 sin 01038 © 2012 HydroCAD Software Solutions LLC 

Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 
Hydrograph 
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BMP #1 - Record Info Type fl 24-hr 2-Year Rainfal/=3. 60" 
Printed 6/22/2012 Prepared by {enter your company name here} 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Subcatchment DA-BMP: DA- Tc (overland from Stonehouse Glen to the pond) 

Runoff = 7 .28 cfs @ 12.07 hrs, Volume= 0.462 af, Depth> 1.50" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Type II 24-hr 2-Year Rainfall=3.60" 

* 
* 

Area (ac) CN 
0.030 
0.483 
3.184 
3.697 
3.184 
0.513 

Tc Length 
(min) (feet) 

98 
98 
74 
77 

Description 
Maintenance Road Impervious Area 
Impervious Area on 5 Lots at 38% Impervious per Lot 
> 75% Grass cover, Good, HSG C 
Weighted Average 
86.12% Pervious Area 
13.88% Impervious Area 

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

Description 

13.0 100 0.0600 0.13 Sheet Flow, Sheet Flow 
Woods: Light ur:iderbrush n= 0.400 P2= 3.60" 

0.7 195 0.0974- 4.68 Shallow Concentrated Flow, Shallow Concentrated 
Grassed Waterway Kv= 15.0 fps 

0.7 174 0.0862 4.40 Shallow Concentrated Flow, Shallow <;oncentrated 
Grassed Waterway Kv= 15.0 fps 

14.4 469 Total 

Subcatchment DA-BMP: DA- Tc (overland from Stonehouse Glen to the pond) 
Hydrograph 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 2-Year Rainfa/1=3.60" 
Printed 6/22/2012 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Subcatchment DA-Storm: DA - Tc (overland from Ashlock Ct then storm pipes) 

Runoff = 24.61 cfs@ 12.00 hrs, Volume= 1.274 af, Depth> 2.02" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Type II 24-hr 2-Year Rainfall=3.60" 

* 
* 

Area (ac) CN Description 
1.618 
1.683 
4.272 
7.573 
5.315 
2.258 

Tc Length 
(min) {feet) 

7.1 100 

1.0 152 

0.5 408 

98 Roads and Sidewalks Impervious Area 
98 
74 

Impervious Area from 15 lots at 38% impervious per lot 
>75% Grass cover Good, HSG C 

84 Weighted Average 
70.19% Pervious Area 
29.81 % Impervious Area 

. Slope Velocity Capacity 
(ft/ft} (ft/sec) (cfs) 

0.1000 0.24 

0.0296 2.58 

0.0334 13.16 41.34 

Description 

Sheet Flow, 
Grass: Dense n= 0.240 P2= 3.60" 
Shallow Concentrated Flow, 
Grassed Waterway Kv= 15.0 fps 
Pipe Channel, Storm system 
24.0" Round Area= 3.1 sf Perim= 6.3' r= 0.50' 
n= 0.013 

8.6 660 Total 

Subcatchment DA-Storm: DA- Tc (overland from Ashlock Ct then storm pipes) 
Hydrograph 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 10-Year Rainfal/=5. 70" 
Printed 6/22/2012 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 

Inflow Area= 11.270 ac, 24.58% Impervious, Inflow Depth > 3.68" for 10-Year event 
Inflow = 60.08 cfs@ 12.01 hrs, Volume= 3.455 af 
Outflow = 46.86 cfs@ 12.08 hrs, Volume= 2.595 af, Atten= 22%, Lag= 4.3 min 
Primary = 46.86 cfs@ 12.08 hrs, Volume= 2.595 af 
Secondary= 0.00 cfs @ 0.00 hrs, Volume= 0.000 af 

Routing by Stor-lnd method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Peak Elev= 81.46'@ 12.08 hrs Surf.Area= 12,095 sf Storage= 48,448 cf 

Plug-Flow detention time= 135.9 min calculated for 2.592 af (75% of inflow) 
Center-of-Mass det. time= 45.8 min ( 855.9- 810.1) 

Volume Invert Avail.Storage Storage Description 
#1 72.10' 78,353 cf Custom Stage Data (Prismatic) Listed below (Recalc) 

Elevation Surf.Area Inc.Store Cum.Store 
(cubic-feet) __ _[e_e~t)..__ ______ (_s~g-_ft~) ____ ~(c_u_b_ic_~e_e_t~)~ 

72.10 400 0 0 
1,948 
7,378 

17,438 

74.00 1,650 1,948 
76.00 3,780 5,430 
78.00 6,280 10,060 
80.00 9, 195 15,475 32,913 

55,278 
78,353 

82.00 13, 170 22,365 
83.60 15,675 23,076 

Device 
#1 

#2 

#3 
#4 

Routing 
Primary 

Device 1 

Device 1 
Secondary 

Invert Outlet Devices 
68.11' 30.0" Round Culvert 

L= 78.0' RCP, rounded edge headwall, Ke= 0.100 
Inlet/ Outlet Invert= 68.11' / 67.21' S= 0.0115 '/' Cc= 0.900 
n= 0.013, Flow Area= 4.91 sf 

80.53' 60.0" Horii. Orifice/Grate C= 0.600 
Limited to weir flow at low heads 

70.38' 3.0" Vert. Orifice/Grate C= 0.600 
83.60' 36.0 deg x 50.0' long Sharp-Crested Vee/Trap Weir 

Cv= 2.58 (C= 3.23) 

Primary OutFlow Max=46.25 cfs@ 12.08 hrs HW=81.45' (Free Discharge) 
t_l=Culvert (Passes 46.25 cfs of 100.00 cfs potential flow) 

c2=0rifice/Grate (Weir Controls 45.47 cfs@ 3.14 fps) 
3=0rifice/Grate (Orifice Controls 0. 78 cfs @ 15.93 fps) 

§econdary OutFlow Max=0.00 cfs@ 0.00 hrs HW=72.1 O' (Free Discharge) 
°L-4=Sharp-Crested Vee/Trap Weir (Controls 0.00 cfs) 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 10-Year Rainfal/=5. 70" 
Printed 6/22/2012 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 
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Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 
Hydrograph 
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BMP #1 - Record Info Type 11 24-hr 10-Year Rainfa/1=5. 70" 
Printed 6/22/2012 Prepared by {enter your company name here} 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Subcatchment DA-BMP: DA - Tc (overland from Stonehouse Glen to the pond) 

Runoff = 15.67 cfs@ 12.06 hrs, Volume= 0.988 af, Depth> 3.21" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Type 1124-hr 10-Year Rainfall=5.70" 

* 
* 

Area {ac) CN 
0.030 
0.483 
3.184 
3.697 
3.184 
0.513 

Tc Length 
(min) (feet) 

98 
98 
74 
77 

Description 
Maintenance Road Impervious Area 
Impervious Area on 5 Lots at 38% Impervious per Lot 
> 75% Grass cover, Good HSG C 
Weighted Average 
86.12% Pervious Area 
13.88% Impervious Area 

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

Description 

13.0 100 0.0600 0.13 Sheet Flow, Sheet Flow 
... Woods: Light underbn.•sh n= 0.400 P2= 3.60" 

0.7 195 0.0974 4.68 Shallow Concentrated Flow, Shallow Concentrated 
Grassed Waterway Kv= 15.0 fPs 

0.7 174 0.0862 4.40 Shallow Concentrated Flow, Shallow Concentrated 
Grassed Waterway Kv= 15.0 fps 

14.4 469 Total 

Subcatchment DA-BMP: DA- Tc {overland from Stonehouse Glen to the pond) 
Hydrograph 
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Im Runoff~ 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type 1124-hr 10-Year Rainfal/=5. 70" 
Printed 6/22/2012 

HydroCAD® 10.00 sin 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Subcatchment DA-Storm: DA - Tc (overland from Ashlock Ct then storm pipes) 

2.467 af, Depth> 3.91" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Type 1124-hr 10-Year Rainfall=5.70" 

Runoff 46.48 cfs@ 12.00 hrs, Volume= = 

* 
* 

Area (ac) CN Description 
1.618 
1.683 
4.272 
7.573 
5.315 
2.258 

Tc Length 
(min) (feet) 

7.1 100 

1.0 152 

0.5 408 

8.6 660 

98 Roads and Sidewalks Impervious Area 
98 
74 

Impervious Area from 15 lots at 38% impervious per lot 
> 75% Grass cover Good, HSG C 

84 Weighted Average 
70.19% Pervious Area 
29.81 % Impervious Area 

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

0.1000 0.24 

0.0296 2.58 

0.0334 13.16 41.34 

Total 

Description 

Sheet Flow, 
Grass: Dense n= 0.240 P2= 3.60" 
Shallow Concentrated Flow, 
Grassed Waterway Kv= 15.0 fps 
Pipe Channel, Storm system 
24.0" Round Area= 3.1 sf Perim= 6.3' r= 0.50' 
n= 0.013 

Subcatchment DA-Storm: DA- Tc (overland from Ashlock Ct then storm pipes) 
Hydrograph 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type II 24-hr 100-Year Rainfal/=8.00" 
Printed 6/22/2012 

HydroCAD® 10.00 sin 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 

Inflow Area = 11.270 ac, 24.58% Impervious, Inflow Depth > 5.81" for 100-Year event 
Inflow = 92.88 cfs @ 12.01 hrs, Volume= 5.460 af 
Outflow = 86.74 cfs@ 12.04 hrs, Volume= 4.583 af, Atten= 7%, Lag= 2.2 min 
Primary = 86.74 cfs@ 12.04 hrs, Volume= 4.583 af 
Secondary= 0.00 cfs @ 0.00 hrs, Volume= 0.000 af 

Routing by Stor-lnd method, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Peak Elev= 81.94'@ 12.04 hrs Surf.Area= 13,049 sf Storage= 54,476 cf 

Plug-Flow detention time= 100.5 min calculated for 4.583 af (84% of inflow) 
Center-of-Mass det. time= 30.2 min ( 827.7 - 797.5) 

Volume Invert Avail.Storage Storage Description 
#1 72.10' 78,353 cf Custom Stage Data {Prismatic) Listed below (Recalc) 

Elevation Surf.Area Inc.Store Cum.Store 
____Jfe_e~t)~~~__,(~sq~--ft~)~~<~c_ub_i_c-_fe_e~t)~~~(c_u_b~ic_4_e_...et) 

72.10 400 0 0 
74.00 1,650 1,948 1,948 
76.00 3,780 5,430 7,378 
78.00 6,280 10,060 17,438 
80.00 9,195 .. 15,475 32,913 
82.00 13, 170 22,365 55,278 
83.60 15,675 23,076 78,353 

Device Routing 
#1 Primary 

#2 Device 1 

#3 Device 1 
#4 Secondary 

Invert Outlet Devices 
68.11' 30.0" Round Culvert 

L= 78.0' RCP, rounded edge headwall, Ke= 0.100 
Inlet I Outlet Invert= 68.11' / 67.21' S= 0.0115 '/' Cc= 0.900 
n= 0.013, Flow Area= 4.91 sf 

80.53' 60.0" Horiz. Orifice/Grate C= 0.600 
Limited to weir flow at low heads 

70.38' 3.0" Vert. Orifice/Grate C= 0.600 
83.60' 36.0 deg x 50.0' long Sharp-Crested Vee/Trap Weir 

Cv= 2.58 (C= 3.23) 

~mary OutFlow Max=85.84 cfs@ 12.04 hrs HW=81.93' (Free Discharge) 
:,i.=culvert (Passes 85.84 cfs of 102.02 cfs potential flow) 
c2=0rifice/Grate (Weir Controls 85.04 cfs@ 3.87 fps) 

3=0rifice/Grate (Orifice Controls 0.80 cfs@ 16.27 fps) . 

§econdaryOutFlow Max=0.00 cfs @0.00 hrs HW=72.10' (Free Discharge) 
~=Sharp-Crested Vee/Trap Weir. {Controls 0.00 cfs) . 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type 1124-hr 100-Year Rainfall=B.00" 
Printed 6/22/2012 

HydroCAD® 10.00 sin 01038 © 2012 HydroCAD Software Solutions LLC 

Pond 1 P: Stonehouse Glen BMP #1 - Reocord Info 
Hydrograph 
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BMP #1 - Record Info Type 1124-hr 100-YearRainfall=B.OO" 
Printed 6/22/2012 Prepared by {enter your company name here} 

HydroCAD® 10.00 sin 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Subcatchment DA-BMP: DA- Tc (overland from Stonehouse Glen to the pond) 

Runoff = 25.40 cfs @ 12.06 hrs, Volume= 1.620 af, Depth> 5.26" 

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Type 1124-hr 100-Year Rainfall=8.00" 

* 
* 

Area (ac) CN 
0.030 
0.483 
3.184 
3.697 
3.184 
0.513 

Tc Length 
(min) (feet) 

98 
98 
74 
77 

Description 
Maintenance Road Impervious Area 
Impervious Area on 5 Lots at 38% Impervious per Lot 
> 75% Grass cover Good, HSG C 
Weighted Average 
86.12% Pervious Area 
13.88% Impervious Area 

Slope Velocity Capacity 
(fUft) (fUsec) (cfs) 

Description 

13.0 100 0.0600 0.13 Sheet Flow, Sheet Flow 
Wo9g§: Light underbrush n= 0.400 P2= 3.60" 

0.7 195 0.0974 4.68 Shallow Concentrated Flow, Shallow Concentrated 
Grassed Waterway Kv= 15.0 fps 

0.7 174 0.0862 4.40 Shallow Concentrated Flow, Shallow Concentrated 
Grassed Waterway Kv= 15.0 fps 

14.4 469 Total 

Subcatchment DA-BMP: DA-Tc (overland from Stonehouse Glen to the pond) 
Hydrograph 
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BMP #1 - Record Info 
Prepared by {enter your company name here} 

Type 1124-hr 100-Year Rainfal/=8.00" 
Printed 6/22/2012 

HydroCAD® 10.00 s/n 01038 © 2012 HydroCAD Software Solutions LLC 

Summary for Subcatchment DA-Storm: DA- Tc (overland from Ashlock Ct then storm pipes) 

Runoff = 70.59 cfs@ 12.00 hrs, Volume= 3.840 af, Depth> 6.09" 

Runoff by SGS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.03 hrs 
Type 1124-hr 100-Year Rainfall=8.00" 

* 
* 

Area (ac) CN Description 
1.618 
1.683 
4.272 
7.573 
5.315 
2.258 

Tc Length 
(min) (feet) 

7.1 100 

1.0 152 

0.5 408 

8.6 660 

98 Roads and Sidewalks Impervious Area 
98 
74 

Impervious Area from 15 lots at 38% impervious per lot 
> 75% Grass cover, Good, HSG C 

84 Weighted Average 
70.19% Pervious Area 
29.81 % Impervious Area 

Slo.pe Velocity Capacity 
{ft/ft) {ft/sec) (cfs) 

0.1000 0.24 

0.0296 2.58 

0.0334 13.16 41.34 

Total 

Description 

Sheet Flow, 
Gra~s: Dense n= 0.240 P2= 3.60" 
Shallow Concentrated Flow, 
Grassed Waterway Kv= 15.0 fps 
Pipe Channel, Storm system 
24.0" Round Area= 3.1 sf Perim= 6.3' r= 0.50' 
n= 0.013 

Subcatchment DA-Storm: DA - Tc (overland from Ashlock Ct then storm pipes) 
Hydrograph 

I I f I I 
I I I I I I 1 I I I I I I I I I I I I l I 

- - r - -,- - -, - - , - - ,. - - r - - .- - - r - -,- - -1- - -, - - , - - ,. - - T - - r - - r - -1- - -1- - -, - - , - - T - - r - - r - -
I I I I I I I I I I I I I I I I I I t I I I I 

--1- - -'--..J- - J __ J. __ J. _ -1- --1-- -1---1- 70.59cfS - .i--.l..--L--L- -1- - -1-- ..J __ J __ J.. __ L-- L- -
I l I I l I I I I t I I I t I I I I 1,,...41 I 

--:-- -:- -~-- ~- -i- -~--~ --~ --:- --:- - ~ -- ~- -~ -- ~ --~- -:- --:Iy~-U~~~W--
1 I I I I I I I I I I I I I I I 1 I I I I I 

__ ,_ - -:- -~- - ~~ -i- - ~ --i- -i- -:- - -:- - ~ - -i 1-00-rY-ear.-Rainfal~S-.OO~L-
, I I 1 I t l I I I I I I I t I I I I I I I 

--:- - -:- - -:- -:- -i- -:- -:--:- - -:---:- -: --:--:Runoff Area=r.sn-ac- -
· - -1- - -1- - --1- - 4 - - -+ - - + - -1- - -1- - -1- - -1- - -( - - "'* - - + - - t- - - r - -1- - -1- - --1 - - ; - - + - - t- - - t- - -

----_'_ --:- _ J _ -~ --+- -~ --:- -_:_ --i- -~ --~~n9ff~V-9ttJm;e~3,$4()-ctf- -
I I I I I I I I I 

- -1- - -1- - -i- - -1 - - T - - 1" - - r - -i- - -1- - -i- - "1 
I I I I I I I I 

--L--'--~--~--l--1--L--L----~--~ 
I I t I I I I I I I 
I I I I I I I I I I I 

- - i- - -1- - -; - - ; - - T - - r - - t- - - r - -1- - -1- - -1 

I I ~I I l I I I I I 

--~ --~ --~unoff:Oepth>,6".09;L-
- -~--i __ L __ L __ L __ , __ J __ J __ i __ L __ L __ 

: : : flow:Lennth=660' 
--~--~--~--~--1--~--4--~-~--~--~--

I I I I I l I I I I I 
__ 1 ___ 1 __ .J __ .J __ l. __ l __ L __ L __ I ___ I __ J 

I I I I I I I I I I I 

1 I I I I I ,. .,j.Q 16 I • I 
- .L _ J_ __ L_ _L _ -'- ~-1 - - -C~.i' -mln_-

1 I I I I I I I I 'f.-
I I t I I I I I I I ! I I I I I I I I A I I 

- -~ - -:- - ~-- ~- - ~ -- ~ --~--~ - -:--~- - ~ - ~ - - ~ --~ - -~ --:- - -:- -;- -i~ \#NFS4- -
--L--1--~--~--i--L--L--L--1--~--~ -~--L--L--L--1--~--~--~--i--L--L--

I I I I I I I I I I I I I I : I I I I I 
I I I I I 1 I I l I I I I I I I I I I I I I ··--r--1--,--,--T--r--r--r--1--,--, -,--y--r--r--1---1--,--,--T--r--r--
1 I I I I I I I 1 I I I I I I I I I I I I 

- -1- - -1- - -1- - -I - - .+ - - + - - I- - -1-- - -1- - -1- - -I - - J. - - .... - -1- - -1- - -1- - -1- - "" - - ~ - - .j.. - - I- - -
I I I I I I I I 1'm--I ra' ~~!!!~!?! 

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Time (hours) 

40 



I 
I 
I 
I 
I 

STILLING BASIN SIZING CALCULATIONS I 
I 
I 
I 
I 
I 
I 
I ., 
I 
I 
I 
I 

41 

I 



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

GIVEN: 
Flow Rate "Q" 

Pipe Diameter "D" 
Drop from pipe to w.s. "Zp" 
De th ofTail water "Zd" 

Solution: 
Pipe Velocity "Vo" 
Horizontal Velocity "Vh" 
Vertical Velocity "Vv" 

Punge Pool Depth "Zm" 

U.S. DEPARTMENT OF AGRICULTURE . -
_' NATl)RAI.. RESOURCES CONSERVATIQN SERVIQE 

cfs 
ft 
ft 
ft 

17.7 fps 
17.7 fps 
12.0 fps 

Rlprap stone Density 
Pipe slope 
Median Stone size "d50" 
Filter Thickness 

Projection Velocity "Vp" 
Impact Distance "Xp" 
Froude Number 

Distance from Outlet end of pipe to center of Pool "Xm" 
4.2~ ft 
11.0 fl 

Riprap Size Check ---- · · · ., 
-- --- --- -.- Adeauate I 

Page 1 

~--~---_l 

fl/fl 
fl 
ft 

21.4 fps 
6.5 fl 

2.40 

o1T 

Rev 11/02 
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COMPUTATION SHEET 
Design Note No. 6 

STATE 

U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 

PROJECT 
BY PS DATE CHECKED BY DATE JOB NO. 33315.01 
SUBJECT 

PLUNGE POOL DIMENISONS: 

Depth at Center of Pool 3.0 ft 
Le= 11.0 ft 
We= 7.2 ft 
Lr2 = 2.0 ft 
Wr2= 1.5 ft 
zt = 3.7:1 

Lr= 11.3 ft 
Zw= 1.5 

Wr= 8.0 ft 

Check Lr OK I 

107 .3-106.823 

AREAS: 
A1 = 364.2006 sqft 
A2= 9.1 sqft 
~1a1 = 1546.488 sqft 
A2a1 = 20.19588 sqft 
A1a2= 2000.152 sqft 
A2a2= 23.86985 SQft 

tl_ 
r-vtr----1 

~~1-Y4 
-"nv1:; 

Section B-B 

VOLUMES: 
Va1 = 
Va2= 
Vao= 
Riprap= 
Filter= 

Page2 

SHEET 2 of 

Section A-A 

150.0706 cyds 
220.7191 cyds 
17.13512 cyds 
132.9355 cyds 
70.6485 cyds 

2 

Rev 11/02 
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January 14, 2013 

VHB, Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 

Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 

Location: 9304 Stonehouse Glen 
ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
_x_ Materials Engineering Division Reports 
_x_ For your use 
_x_ As requested 

ENCL: 
Field Report# 1 

W. Lloy 
Branch 

01/09/2013 undercut 

Project Engineer 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

FIELD REPORT 

Project No. 07:11716 

Report No. 1 

Project Stonehouse Glen BMP Outfall Repair Day & Date Wednesday 01/09/2013 

Location Toano, VA 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks undercut 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

Weather 65°/ Sunny 

On-Site Time 1.50 

Lab Time 0.25 

Travel Time* 1.00 

Total 2.75 
Re Obs.Time 0.00 

Time of Arrival Departure 

12:30P 02:00P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe the undercutting of unsuitable 
material from the future BMP location. While on-site, the undersigned observed the undercut of 
soils from station number 9+73 to station number 10+00. The undersigned verified the depth of 
the undercut to be 2 feet below the design elevation. 

Using a 1.75 inch steel probe, the undersigned probed the exposed material. The undersigned 
observed penetrations of approximately 3-4 inches and based on the proposed backfill this area 
was approved for continuing construction activities. 

By Brent C. Williams 1300 

189651 



January 16, 2013 

VHB,Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 

Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 

Location: 9304 Stonehouse Glen 
ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
_x__ Materials Engineering Division Reports 
_x__ For your use 
_x__ As requested 

ENCL: 
Field Report # 2 01/11/2013 

W.Llo Ward No. 03461Jl.N 16 2&13 
a't\ager, Principal Engmeet::!:" '1 
;~ "'-1" o~ . .:.;, .... 

~Ss· , (> ~ tl' 
10NAI \:':" ~ 

undercut 

Project Engineer 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

Project Stonehouse Glen BMP Outfall Repair 

Location Toano, VA 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks undercut 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

FIELD REPORT 

Project No. 07:11716 
Report No. 2 
Day & Date Friday 01/11/2013 
Weather 50°/ Cloudy 
On-Site Time 2.00 
Lab Time 0.25 
Travel Time* 1.25 
Total 3.50 
Re Obs.Time 0.00 

Time of Arrival Departure 

12:00P 02:00P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe the continuation of undercutting and 
backfilling of material for the future BMP. 

While on-site, the undersigned observed the contractor backfilling the first section (station 
number 10+00 to 9+73) of the BMP with #57 stone, #3 stone and fabric. Due to poor site 
conditions and impending rain, the contractor placed additional soil within this first section to 
assist with the stabilization of the work area. This area was built higher than required, and will 
be cut down to the designed elevation after the next section of work has been completed. ECS 
will continue to monitor the undercutting and backfilling per the recommendations made by 
ECS Williamsburg. 

By Brent C. Williams 1300 

189764 



January 25, 2013 

VHB,Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 

Location: 9304 Stonehouse Glen 
ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
~ Materials Engineering Division Reports 
~ Foryouruse 
~ As requested 

ENCL: 
Field Report # 3 01/23/2013 undercut 

Brent C. Williams 
Project Engineer 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

FIELD REPORT 

Project No. 07:11716 
Report No. 3 

Project Stonehouse Glen BMP Outfall Repair Day & Date Wednesday 01/23/2013 

Location Toano, VA 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks undercut 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 

Weather 30°/ Sunny 
On-Site Time 2.00 
Lab Time 0.25 
Travel Time* 1.50 
Total 3.75 
Re Obs.Time 0.00 

80 Times of Arrival Departure 

09:00A lO:OOA 

Ol:OOP 02:00P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe the undercutting of unsuitable 
material from the future BMP location. While on-site, the undersigned observed the undercut of 
soils from station number 9+73 to station number 9+57. The undersigned verified the depth of 
the undercut to be approximately 2 feet below the design elevation. 

Using a 1.75 inch steel probe, the undersigned probed the exposed material. The undersigned 
observed penetrations of approximately 2-3 inches and based on the proposed backfill this area 
was approved for continuing construction activities. 

Later in the day, the undersigned returned to the site to observe coninued construction 
activitites. The undersigned observed the contractor attempt to stablize the previosly undercut 
area from this date by adding 18-24 inches of additional material to assist with the stabilization 
of soils to move to the next section. The contractor informed the udersigned that the operation 
will continue on 1/24/13 and that ECS will be contacted to observe the next 20-25 foot section. 

By Brent C. Williams 1300 

190538 



E. ECS MID-ATLANTIC, LLC -setting""' Slandanl ror SeMoe" 
Geotechnlcal • Construction Materials • Environmental • Facilltles 

Mr Ken McDermott c/o 
Piotr Swietuchowski 
VHB,Inc. 
351 McLaws Circle, Suite 3 
Williamsburg, Virginia 23185 

Reference: Step Pool Stream Slope Recommendations 
Stonehouse Glen BMP Outfall Repair 
Williamsburg, Virginia 

Dear Mr. McDermott: 

January 29, 2013 

ECS Project No. 07:11716 

ECS Mid-Atlantic, LLC (ECS) was recently requested by you to observe and provide 
recommendations for the Step Pool Stream slopes that have experienced sloughing at the above 
referenced project site. 

ECS personnel visited the site on January 28 and 29, 2013 and met with representatives ofVHB, 
Barrs, and the County to observe the existing condition of the side slopes that have experienced 
sloughing. Portions of the existing slopes are at a slope of lH: 1 V or less in areas and have 
experienced some sloughing. It was discussed that in the present condition and considering the 
steepness of the existing slope, a formal slope stability exploration including slope stability 
analysis would be required to provide additional recommendations. Alternatively, if the top of 
the slope could be extended beyond the limits of clearing approximately half way to the property 
line, this would allow for a flatter more stable slope that was closer to l .5H: 1 V or greater. 
Therefore, based on our discussions it was decided to provide additional space within the 
property line to lay the slopes back. However, even with the slopes modified as discussed, due 
to water exiting the slope at approximately 6 feet above the structure locations, we recommend 
the slopes be armored with Class I or II Rip-Rap which should underlain by a non-woven fabric. 

Therefore, we recommend that the slopes be flattened as much as possible with the revised 
project limits as discussed with the county. The side slopes in the areas between approximately 
Stations 9+57 and 8+98 will need to be stabilized with rip-rap to approximately 6 feet above the 
structure elevations. These elevations vary throughout the noted station locations. The wet 
sloughed soil material will need to be removed where necessary and the slope covered with a 
non-woven geotextile fabric. The surface of the fabric will be covered with rip-rap. The 

108 Ingram Road. Suite I, Williamsburg, Virginia 23188 • (888) 202-8347 • Fax (757) 229-9978 • www.ecs-midatlantic.com 
Abmloee,MD•e.kiaoott,MD•Frc«rick,MD•F~ VA•Norfolk, VA•R""""""' VA•R-. VA•--VA•WiDiamsl>urg. VA•Wl11<-, VA•Yotk,PA 



Stonehouse Glen BMP Outfall Repair Slope Recommendations 
Williamsburg, VA 
ECSProjectNo. 07:11716 
Page 2 

purpose of a non-woven geotextile fabric is to allow water to freely pass through the rip-rap 
material, but not allow the fines to wash out through the rip-rap. The rip-rap will add surface 
pressure on the fabric to add stability. The rip-rap should be placed to the approximately 6 feet 
above the structure elevations along the slope and will range from an approximate thickness of 1 
foot at the top to approximately 3 feet at the very bottom of the sloughed area. The initial thicker 
layer at the bottom of the slope is recommended to be larger Class II Rip-Rap and the additional 
rip rap tapering up the slope can be a Class I Rip-Rap. The thicker section at the bottom of the 
slope should help with constructability and overall slope stability. 

This letter has been prepared in order to aid in the evaluation of this site and to assist the project 
team in determining the appropriate course of action. The letter report scope is limited to the 
specific project and location described, and the project description represents our understanding 
of the significant aspects relevant to earthwork construction. 

We appreciate being of continued service to you during this project and look forward to its 
successful completion. If you should have any questions regarding the information and 
recommendations contained in this report or if we can be of any further assistance, please contact 
our office. 

Respectfully, 

ECS Mid-Atlantic, LLC 

w~--~ 
W. tJ.oyd Ward, P.E. 

:;;;li~w -
Michael J. Galli, P.E. 
Principal Engineer 



January 30, 2013 

VHB, Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 

Location: 9304 Stonehouse Glen 
ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
_x_ Materials Engineering Division Reports 
_x_ For your use 
_x_ As requested 

ENCL: 
Field Report# 5 01/25/2013 

W.Lloy 
Branch 

ard No. 034- 30 ~3 
er, Principal Engmeer/.1.."?J 

o~ ··v~'·"' •,\..) 

'AL c: . ............ 

undercut 

Brent C. Williams 
Project Engineer 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

Project Stonehouse Glen BMP Outfall Repair 

Location Toano, VA 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks undercut 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

FIELD REPORT 

Project No. 07:11716 

Report No. 5 

Day & Date Friday 01/25/2013 

Weather 30°/ Cloudy 

On-Site Time 1.00 

Lab Time 0.25 

Travel Time* 1.25 

Total 2.50 
Re Obs.Time 0.00 

Time of Arrival Departure 

12:00P Ol:OOP 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe the undercutting of unsuitable 
material from the future BMP location. While on-site, the undersigned observed the undercut of 
soils from station number 9+ 27 to station number 9+ 10. The undersigned verified the depth of 
the undercut to be approximately 2 feet below the design elevation. 

Using a 1.75 inch steel probe, the undersigned probed the exposed material. The undersigned 

observed penetrations of approximately 3-4 inches. The contractor will continue to undercut 
and backfill as timely as possible. 

By Brent C. Williams 1300 

190632 



February 7, 2013 

VHB,Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 

Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax) 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 

Location: 9304 Stonehouse Glen 
ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
~ Materials Engineering Division Reports 
~ For your use 
~ As requested 

ENCL: 
Field Report # 6 
Field Report # 7 

01/30/2013 
02/04/2013 

W. Ll d Ward No. 034612 FEB 6 21J13 
Branc ager, Principal Engm~ J 

o~ <:,,7'· 'II. 
'?::· .,::... 'i( ,is· . c)' .- -> 

10N A 1 r> .---ll' ................ ~ 

Brent C. Williams 
Project Engineer 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

FIELD REPORT 

Project No. 07:11716 

Report No. 6 

Project 

Location 

Stonehouse Glen BMP Outfall Repair 

Toano, VA 

Day & Date Wednesday 01/30/2013 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

Weather 70°/ Cloudy 

On-Site Time 1.00 

Lab Time 0.25 

Travel Time* 1.25 

Total 2.50 
Re Obs.Time 0.00 

Time of Arrival Departure 

01:30P' 02:30P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe the undercutting of unsuitable 
material from the future step pool stream location. While on-site, the undersigned verified the 
total undercut of soils from station number 10+00 to station number 9+89. The undersigned 
verified the average depth of the undercut to be approximately 2 feet below the design 
elevation. 

Due to failing slopes, the contractor needed to place additional soil material at the toe of the 
slope to assist with the stabilization of soils from station number 10+00 to station number 
9+89. The contactor has completed the undercut and backfill process proposed by ECS, as well 
as the placement of #57 stone, #3 stone and the placement of the required non-woven fabric 

and geo-grid. 

The contractor will begin the rough grading and placement of rip-rap stone during the next 
week of work. 

By Brent C. Williams 1300 

190904 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

FIELD REPORT 

Project No. 07:11716 

Report No. 7 

Project 

Location 

Stonehouse Glen BMP Outfall Repair 

Toano, VA 

Day & Date Monday 02/04/2013 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

Weather 35°/ Cloudy 

On-Site Time 1.00 

Lab Time 0.25 

Travel Time* 1.25 

Total 2.50 
Re Obs.Time 0.00 

Time of Arrival Departure 

12:30P 01:30P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe continuing construction activities. 
While on-site, the undersigned observed the rough grading of the step pool from approximately 
station number 9+89 to 9+75. The undersigned observed the placement of Class II rip-rap on 
both sides of the step pool. While on-site, the undersigned observed the contractor placing 
rip-rap on the slopes on both sides of the step pool. The contractor informed the undersigned 
that this operation would continue for the remainder of this week. ECS will continue to monitor 
the construction of the step pool, as well as to monitor the conditions of the slopes on each side 
of the step poll. 

By Brent C. Williams 1300 

191040 



February 15, 2013 

VHB,Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax) 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 

Location: 9304 Stonehouse Glen 
ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
_x__ Materials Engineering Division Reports 
_x__ For your use 
_x__ As requested 

ENCL: 
Field Report# 8 02/12/2013 

Scott Gr 
Project Engineer 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

FIELD REPORT 

Project No. 07:11716 

Report No. 8 

Project 

Location 

Stonehouse Glen BMP Outfall Repair 

Toano, VA 

Day & Date Tuesday 02/12/2013 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

Weather 55°/ Sunny 

On-Site Time 1.50 

Lab Time 0.25 

Travel Time* 1.25 

Total 3.00 
Re Obs.Time 0.00 

Time of Arrival Departure 

lO:OOA 11:30A 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe continued construction activities at 

the BMP step pool. 

While on-site, the undersigned observed the stabilization of slopes via the usage of class II 

rip-rap from station number 9+75 to 9+43. During the construction process, the undersigned 

observed the shearing away of material within the slope. The undersigned estimated the height 

of the rip-rap placed on this date to be between 4-5 feet higher than the designed finished 

elevations. This is an increase of the 3 foot completed rip-rap elevation that was recommended 

by ECS P .E. W. Lloyd Ward. The undersigned will continue to monitor the stabilization of the 

slopes on-site as needed by C.A. Barrs. 

By Brent C. Williams 1300 

191292 



February 25, 2013 

VHB,Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 

Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 (Fax) 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 

Location: 9304 Stonehouse Glen 
ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
_K_ Materials Engineering Division Reports 
_K_ For your use 
_K_ As requested 

ENCL: 
Field Report# 9 
Field Report # 11 
Field Report # 12 

02/15/2013 
02118/2013 
02/21/2013 

W.Llo Ward No. 03461f18 25 ?A13 
~ger, Principal Engmee~--:' 

0 .~I~ 
~ .,_.. 
~s G~ 'fl' 

S/ONA l \:~.-----

Brent C. Williams 
Project Engineer 



Project 

Location 

Client 

Remarks 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax) 

Stonehouse Glen BMP Outfall Repair 

Toano, VA 

VHB, Inc. - Piotr Swietuchowski, P .E. 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

FIELD REPORT 

Project No. 07:11716 
Report No. 9 
Day & Date Friday 02/15/2013 
Weather 40°/ Sunny 
On-Site Time 1.00 
Lab Time 0.00 
Travel Time* 1.25 
Total 2.25 
Re Obs.Time 0.00 

Time of Arrival Departure 

OS:OOA 09:00A 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

An engineering representative ofECS visited the site to observe a section of the step pool 
stream where the rip-rap needed to be extended up the slope. Additionally, we discussed that 
the rip-rap at the toe was having to be increased to 5 feet deep in order to stay stable during 
excavation of the step pool structure. The rip-rap that extends up the slope needs to be a 
combination of Class 2 and Class 1 due to the instability that is present from recent weather 
events. An ECS representative will be on-site to provide measurements for help in quantifying 
the rip-rap as additional construction takes place. 

By W. Lloyd Ward, - Branch Manager, Principal Engineer 1100 

191378 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

FIELD REPORT 

Project No. 07:11716 

Report No. 11 

Project Stonehouse Glen BMP Outfall Repair 

Toano, VA 

Day & Date Monday 02/18/2013 

Location 

Client VHB, Inc. - Piotr Swietuchowski, P .E. 

Remarks 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

Weather 40°/ Sunny 

On-Site Time 0.50 

Lab Time 0.25 

Travel Time* 1.25 

Total 2.00 
Re Obs.Time 0.00 

Time of Arrival Departure 

Ol:OOP 01:30P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed {field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe continuing construction activities for 
the step pool. While on-site, the undersigned observed the placement of CLass II rip-rap from 
approximately station number 9+ 17 to 9+27. It was estimated that the height of the rip-rap 
placed on this date terminated approximately 12 feet above the final designed elevation of the 

structure. Site conditions were difficult due to rain from the previous day, therefore the 
contractor stopped the placement of rip-rap and began to remove saturated and unstable soils 

from the slope area. No measurements for the slope area were taken on this date. 

By Brent C. Williams 1300 

191519 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax) 

FIELD REPORT 

Project No. 07:11716 

Report No. 12 

Project 

Location 

Stonehouse Glen BMP Outfall Repair 

Toano, VA 

Day & Date Thursday 02/21/2013 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

Weather 40°/ Sunny 

On-Site Time 1.00 

Lab Time 0.25 

Travel Time* 1.25 

Total 2.50 
Re Obs.Time 0.00 

Time of Arrival Departure 

02:30P 03:30P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe continuing construction activities for 
the future step pool. While on-site, the undersigned observed the placement of Class II rip-rap 
from approximately station number 9+27 to 9+57. The undersigned continued observation of 
the removal of unstable soils from the slopes on both sides on the future step pool. 
Measurements were taken in an attempt to help quantify the material removed on this date. The 
dimensions recorded were as follows: approximately 30 feet in length, 15 feet in height and 3.5 
feet in depth. 

It was estimated that the height of the rip-rap placed on this date terminated approximately 
10-14 feet above the final designed elevation of the structure. 
The placement of rip-rap was completed on this date. 

By Brent C. Williams 1300 

191700 



February 25, 2013 

VHB,Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 

Location: 9304 Stonehouse Glen 
ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
~ Materials Engineering Division Reports 
~ Foryouruse 
~ As requested 

ENCL: 
Field Report# 10 02/15/2013 

Brent C. Williams 
Project Engineer 



Project 

Location 

Client 

Remarks 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 (Fax] 

Stonehouse Glen BMP Outfall Repair 

Toano, VA 

VHB, Inc. - Piotr Swietuchowski, P.E. 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 80 

FIELD REPORT 

Project No. 07:11716 
Report No. 10 
Day & Date Friday 02/15/2013 
Weather 55°/ Sunny 
On-Site Time 1.50 
Lab Time 0.25 
Travel Time* 2.50 
Total 4.25 
Re Obs.Time 0.00 

Times of Arrival Departure 

09:00A 09:30A 

Ol:OOP 02:00P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe continuing construction activities. 
While on-site the undersigned observed the removal of unstable material from the slopes on 
both sides of the step pool. 

While on-site the undersigned observed the excavation of soils from the slopes from 
.approximately station number 8+87 to station number 9+27. The estimated dimensions of the 
undercut on this date were measured to be 40 feet long by 17.5 feet high by 3.5 feet in depth. 
Each of these measurements are to be applied on both slopes. 

Later in the afternoon, the undersigned returned to the site to visually observe the placement of 
2 layers of Class I and Class II rip-rap. There was approximately 20 tons of Class I and 60 tons 
of Class II rip-rap placed on this date. 

By Brent C. Williams 1300 

191379 



March 4, 2013 

VHB, Inc. 

ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185 

LETTER OF TRANSMITTAL 

RE: Stonehouse Glen BMP Outfall Repair 

ECS Job# 07:11716 

Permits: 
Location: 9304 Stonehouse Glen 

ATTN: Mr. Piotr Swietuchowski, P.E. Toano, VA 

We are enclosing: 
_L Materials Engineering Division Reports 
_L For your use 
_x_ As requested 

ENCL: 

Field Report # 13 02/28/2013 

~~--. /So~~ ~,'I:;--_ 
ts~, ~µ0c~~ lu VIL.LOYD~ ~ l 

Ward No. 034611AR4ic<13 
~ger, Principal Engme~l; 

ob :-v· 
~J' ' '(1~,,. 

!,/ 0 NA l. \:.\" ~~ 

Brent C. Williams 
Project Engineer 

1000.1 



ECS Mid-Atlantic, LLC 
108 Ingram Road 
Suite 1 
Williamsburg, VA 23188 
(757) 229-6677 [Phone] 
(757) 229-9978 [Fax] 

FIELD REPORT 

Project No. 07:11716 
Report No. 13 

Project 

Location 

Stonehouse Glen BMP Outfall Repair 

Toano, VA 

Day & Date Thursday 02/28/2013 

Client VHB, Inc. - Piotr Swietuchowski, P.E. 

Remarks 

Trip Charges* 

Chargeable Items 

Tolls/Parking* Mileage* 40 

Weather 40°/ Cloudy 
On-Site Time 2.00 
Lab Time 0.25 
Travel Time* 1.25 
Total 3.50 
Re Obs.Time 0.00 

Time of Arrival Departure 

Ol:OOP 03:00P 

* Travel time and mileage will be billed in accordance with the contract. 

Summary of Services Performed (field test data, locations, elevations & depths are estimates) & Individuals Contacted. 

The undersigned arrived on site, as requested, to observe continuing construction activities. 
While on-site, the undersigned observed the #57 stone from approximately station number 
8+98 to 9+09, to aide and assist with the de-watering of the designed step pool trench. 
Approximately 8-10 inches of standing water was observed within the above stated area. The 
contractor informed the undersigned that the location being addressed on this date would be 
rough graded for the placement of the first structure on 3/1/13. 

By Brent C. Williams 1300 

192078 
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Fieldstone Parkway Extended 
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TO: Land Mark Design Group 
4029 lronbound Road 
Suite 100 
Williamsburg, Virginia 23188 

Attn: Mr. Norman Mason, LS. 

October 31 , 2003 

RE: Report of Subsurface Investigation and Geotechnical Engineering Services 
Fieldstone Parkway Extended 
James City County, Virginia 
GET Project No: WM03-429G 

Dear Mr. Mason: 

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

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

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

Respectfully Submitted, 
G E T Solutions, Inc. 

/Jte-:7~ 
~~es R. Wheeler 

Staff Geologist 

~.-1.~ 
Camille A. Kattan, P. E. 
Principal Engineer 
VA Lie. # 18045 

Copies: (3) Client 

~~\1H Opp 

~ co/".3.•} ~>~ 
~ ~ 
° Camille A. Kattan ;: 

No.018045 

1592 Penniman Road, Suite E • Williamsburg, VA 23185 • Phone: (757)-564-6452 • Fax: (757)-564-6453 
info@getsolutionsinc.com 
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Report of Subsurface Investigation and Geotechnical Engineering Services October 31 , 2003 
Fieldstone Parkway Extended 
James City County, Virginia 
GET Project No: WM03-429G 

EXECUTIVE SUMMARY 

The proposed development at this site is planned to consist of extending the 
existing Fieldstone Parkway alignment southeastward to intersect with Six 
Mount Zion Road. The proposed Fieldstone Parkway extension would begin 
at the current intersection with Mill Pond Run, generally continue 
southeastward, and terminate at the proposed intersection with Six Mount 
Zion Road. The proposed alignment will include the following: 

• Approximately 6,000 linear feet of pavement 
• Two lane road approximately 25 feet in width 
• Fills of up to 30 feet within the ravines will be required to establish 

the design grades 
• A minimum of one culvert crossing consisting of a single 8-foot by 10-

foot concrete box 
• Installation of drainage system on both sides of the proposed 

alignment and a proposed paved bike/pedestrian pathway along one 
side of the proposed alignment 

Our field exploration program included five (5) SPT borings and four (4) hand 
auger borings to various depths within the proposed alignment. In addition, 
twelve ( 1 2) CBR samples were obtained from various subgrade elevations 
along the proposed alignment. A brief description of the subsurface soil 
conditions is noted below: 

• CBR and Boring Locations - 5 to 11 inches of topsoil, underlain by the 
natural subsurface soils which generally consisted of SAND (SP-SM, 
SM, SC) with varying amounts of Clay and Silt and/or CLAY (CL, CH). 

• Groundwater was encountered at some of the boring locations at 
depths ranging from approximately 4 to 20 feet below existing grades. 

G 

ET\ 
Sot:(ltions, Inc. 
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Report of Subsurface Investigation and Geotechnical Engineering Services October 31 , 2003 
Fieldstone Parkway Extended 
James City County, Virginia 
GET Project No: WM03-429G 

The results of the field exploration activities in conjunction with our 
laboratory testing program were used in determining various construction 
scenarios/ recommendations as listed below: 

• Settlement associated with the fill at Station 83 + 50 (up to 30 feet) 
was considered the point of maximum fill height. Settlement at this 
location is estimated to be 2.25 inches with about 75% of the 
settlement occurring during construction. 

• Stability of the proposed embankments constructed at a 2H: 1 V have a 
safety factor of at least 1 .3. 

• Some undercutting during construction should be anticipated due to 
the presence of clayey subgrade soils that could deteriorate during 
construction. 

• Appears to be insufficient amount of on-site (cut) material available for 
reuse as fill for site balancirg based on our subsurface investigation. 

Based on the laboratory test results ( 12 CBRs) and our experience with 
similar soil conditions the following minimum flexible pavement sections are 
typically used in this area: 

• Stable Subgrade - Compacted to 100% of the theoretical maximum 
dry density as determined by VTM-1 

• 6.0 to 8.0 inches of Cement Treated Aggregate Base Material meeting 
21-B gradation 

• 3 inches of Asphalt Base - Type BM-25.0 
• 1.5 inches of Surface Asphalt - Type SM-12.5 

All materials and construction procedures should comply with the VDOT 
Road and Bridge Specifications. This summary briefly discusses some of the 
major topics mentioned in the attached report. Accordingly, this report 
should be read in its entirety to thoroughly evaluate the contents. 

11 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Fieldstone Parkway Extended 
James City County, Virginia 
GET Project No: WM03-429G 

1.0 PROJECT INFORMATION 

1 . 1 Project Authorization: 

October 31, 2003 

G E T Solutions, Inc. has completed our Geotechnical Engineering study for the 
Fieldstone Parkway Extended project in James City County, Virginia. Authorization to 
proceed with the services was obtained from Mr. Norman Mason, LS. with LandMark 
Design Group. 

1.2 Project Description: 

The proposed development at this site is planned to consist of extending the existing 
Fieldstone Parkway alignment southeastward to intersect with Six Mount Zion Road. 
The existing Fieldstone Parkway begins at the intersection with Route 30, which is the 
entrance to the Stonehouse development and continues generally southeastward and 
currently terminates at the intersection with Mill Pond Run. The proposed Fieldstone 
Parkway extension would begin at the current intersection with Mill Pond Run and 
continue generally southeastward through the woods and terminate at the proposed 
intersection with Six Mount Zion Road. 

The proposed Fieldstone Parkway extension upon completion will be approximately 
6,000 linear feet, from Mill Pond Run to Six Mount Zion Road within the Stonehouse 
development in James City County, Virginia. The proposed alignment will be a two 
lane road approximately 25 feet in width, with at least one culvert crossing consisting 
of a single 8-foot by 10-foot concrete box. The box culvert will be located at Station 
72 + 00. Substantial cut and fill operations will be required in establishing the design 
grades of the proposed roadway, with maximum fill heights on the order of 30 feet 
and maximum cut heights on the order of 1 5 feet. The proposed roadway design 
grades will range from 58 to 116 feet. The proposed development also includes the 
installation of a drainage system and a paved bike/pedestrian pathway. 

If any of the noted information is incorrect or has changed, please inform G E T 
Solutions, Inc. so that we may amend the recommendations presented in this report, if 
appropriate. 

1 G 
E 

T . 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Fieldstone Parkway Extended 

October 31, 2003 

James City County, Virginia 
GET Project No: WM03-429G 

1.3 Purpose and Scope of Services: 

The purpose of this study was to obtain information of the general subsurface 
conditions at the proposed project site. The subsurface conditions encountered were 
then evaluated with respect to the available project characteristics. In this regard, 
engineering assessments for the following items were formulated: 

1 . General assessment of the soils revealed by the borings performed within 
the proposed roadway alignment. 

2. 

3. 

4. 

5. 

6. 

General location and description of potentially deleterious material 
encountered in the borings that may interfere with construction progress, 
including existing fills or surficial/subsurface organics. 

Soil subgrade preparation, including stripping, grading and compaction. 
Engineering criteria for placement and compaction of approved structural 
fill material. 

Construction considerations for clearing, grading, fill placement and 
subgrade preparation. 

Suitability of on-site (cut) material for reuse as select fill. 

Pavement design recommendations based on our field and laboratory 
testing program (6 SPT borings, 6 hand auger borings and 12 CBR tests) 
and our experience with similar soil conditions. 

7. Long-term and short-term embankment settlement analysis. 

8. Embankment stability analysis. 

The scope of services did not include an environmental assessment for determining the 
presence or absence of wetlands or hazardous or toxic material in the soil, bedrock, 
surface water, groundwater or air, on or below or around this site. Prior to 
development of this site, an environmental assessment is advisable. 

2 G 
E 

T t 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Fieldstone Parkway Extended 
James City County, Virginia 
GET Project No: WM03-429G 

2.0 FIELD AND LABORATORY PROCEDURES 

2.1 Field Exploration:· 

October 31, 2003 

In order to explore the general subsurface soil types and to aid in developing 
associated design parameters, six Standard Penetration Test (SPT) borings (designated 
as B-4 through B-7, B-9, and B-12) and six hand auger borings (designated as B-1 
through B-3, B-8, B-10, and B-11) were drilled by G ET Solutions, Inc. within the 
proposed alignment areas. The SPT borings were performed with the use of a power 
drill rig using rotary wash "mud" drilling procedures. The soil samples were obtained 
with a Split-Spoon Sampler in general accordance with the Standard Penetration Test 
(SPT) ASTM D-1586. These samples were taken continuously from the ground 
surface to a depth of 10 feet, and at 5-foot intervals thereafter. 

In addition and considering the uniformity of the shallow subsurface soils at each of 
the boring locations, one bulk soil sample was collected at each boring location (with 
the exception of Borings B-5, B-7, and B-12). The bulk subgrade soil samples were 
collected from the approximate subgrade elevations at depths ranging from 0.5 to 20 
feet below existing grades. Bulk samples were collected for borings B-5, B-7, and B-
1 2; however the sample locations were offset along the roadway alignment in order to 
obtain bulk samples that represent the subgrade soils. The bulk soil samples were 
returned to our laboratory and subjected to CBR testing in accordance with VTM 
standards. 

The boring and CBR locations were established and staked in the field by a 
representative of G E T Solutions, Inc in compliance with the VDOT recommended 
frequencies. The approximate boring locations are shown on the "Boring Location 
Plan" (Figure 1) attached to this report (Appendix I). The table below lists the boring 
and CBR schedule, including boring type, boring depth, CBR sample depth and 
locations. 

3 G 
E T ·~~'., 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Fieldstone Parkway Extended 
James City County, Virginia 
GET Project No: WM03-429G 

Table I - Boring/CBR Schedule 

Boring Boring Boring Station CBR Station 
Boring 

Type Length Number Number 

Hand 
8-1 Auger 10 52+60 52+60 

Hand 
8-2 Auger 10 57+00 57+00 

8-3 
Hand 
Auger 10 62+00 62+00 

8-4 SPT 15 67+00 67+00 

8-5 SPT 60 72+00 73+75 

8-6 SPT 40 77+00 77+00 

8-7 SPT 50 83+50 82+50 

8-8 
Hand 

10 88+00 88+00 
Auger 

8-9 SPT 20 94+00 94+00 

8-10 
Hand 

10 98+00 98+00 
Auger 

8-11 
Hand 

10 102+00 102+00 Auger 

8-12 SPT 40 107 +25 106+25 

October 31, 2003 

CBR Depth 
Below Grade 

(feet) 

2-3 

1-2 

0.5-1 

8-10 

0.5-2 

18-20 

0.5-2 

2-4 

10-12 

0.5-1 

2-3 

0.5-2 

The CBR soil samples were collected from the approximate subgrade level, as indicated 
on the provided plans. 

2.2 Laboratory Testing: 

Representative portions of all soil samples collected during drilling were sealed in glass 
jars, labeled and transferred to our laboratory for further analysis. The soil 
classification was performed by a Geotechnical Engineer in accordance with ASTM 
02488. 

4 
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Report of Subsurface Investigation and Geotechnical Engineering Services 
Fieldstone Parkway Extended 
James City County, Virginia 
GET Project No: WM03-429G 

October 31, 2003 

A total of 7 representative split spoon soil samples were selected and subjected to 
natural moisture, #200 sieve wash, and Atterberg Limits testing and analysis in order 
to corroborate the visual classification and determine the characteristics of the plastic 
soils. These test results are presented in the following table, and are shown on the 
"Log of Boring" sheets (Appendix II), included with this report. 

Table II - Laboratory Test Results 

Boring Depth Natural -#200 Atterberg Limits Classification 
No. (Ft} Moisture Sieve (o/o} (LL/PL/Pl} 

Content(%} 
B-2 3-4 14.2 13.0 Non Plastic SM 

B-4 4-6 14.5 17.4 Non Plastic SM 

B-5 43-45 33.9 18.3 Non Plastic SM 

B-6 8-10 18.7 58.0 57/20/37 CH 

B-7 18-20 25.7 9.7 Non Plastic SP-SM 

B-9 8-10 21.7 74.5 40/22/18 CL 

B-11 2-3 16.2 67.5 32/17/15 CL 

The bulk subgrade soil samples were subjected to natural moisture content, -#200 
sieve, Atterberg Limits, Standard Proctor (VTM-1 ), and CBR (VTM-8) testing in 
accordance with VTM standards. The bulk samples were collected from the 
approximate subgrade elevations based on the plans provided. A summary of the CBR 
test results and the moisture density relationship curves (Proctors) are presented in 
Appendix IV. 

3.0 SITE AND SUBSURFACE CONDITIONS 

3.1 Site Location and Description: 

The project site is located within the Stonehouse development in James City County, 
Virginia. In particular, the proposed new construction will extend from the southeast 
end of the existing Fieldstone Parkway in the southeasterly direction connecting to the 
existing Six Mount Zion Road. 

As indicated on the provided plan the existing elevations associated with the majority 
of the roadway ranged from 35 to 120 feet. The proposed roadway design grades will 
range from 58 to 116 feet. The project site is currently heavily wooded with three 
deep ravines, one with a creek, which significant amounts of fill will be required to 
establish design grades. 
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3.2 Subsurface Soil Conditions: 

October 31, 2003 

The results of our field exploration program indicated the presence of approximately 5 
to 11 inches of topsoil material at the boring locations. The topsoil thickness could 
vary at other locations. Underlying the topsoil, the natural subsurface soils consisted 
mainly of SAND (SC, SM, SP-SM) with varying amounts of Clay and Silt and CLAY 
(CL,CH) deposits. The Standard Penetration Test (SPT) results, N-values, recorded 
within these soils indicated that the granular soils were of very loose to medium dense 
relative density, while the clayey soils were of soft to very stiff consistency. 

The subsurface description is of a generalized nature provided to highlight the major 
soil strata encountered. The records of the subsurface exploration included in 
Appendix II (Log of Boring sheets) and the Generalized Soil Profile presented in 
Appendix Ill should be reviewed tor specific information as to the individual borings. 
The stratifications shown on the records of the subsurface exploration represent the 
conditions only at the actual boring locations. Variations may occur and should be 
expected between boring locations. The stratifications represent the approximate 
boundary between subsurface materials and the transition may be gradual. 

3.3 Groundwater Information: 

Boring Station 
Number 

8-1 52+60 

8-2 57+00 

8-3 62+00 

8-4 67+00 

8-5 72+50 

8-6 77+00 

8-7 83+50 

8-8 88+00 

8-9 94+00 

8-10 98+00 

8-11 102 +00 

8-12 107 + 25 

6 

Elevation 
(feet) 

96 

101 

87 

75 

36 

104 

61 

94 

114 

97 

120 

96 

Groundwater 
(feet) 

Not Encountered 
Not Encountered 

Not Encountered 

7 

4 

17 
Not Encountered 

Not Encountered 

Not Encountered 

Not Encountered 

20 

Not Encountered 
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October 31, 2003 

The groundwater table was encountered at the location of Borings B-4 through B-7, 
and B-12 at depths ranging from 4 to 20 feet below the current site grades. The 
groundwater table was not encountered in the remaining borings to the depths 
explored. 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 to 3 feet above the current levels. We 
recommend that the contractor determine the actual groundwater levels at the time of 
the construction to determine groundwater impact on this project. 

4.0 EVALUATION AND RECOMMENDATIONS 

Our recommendations are based on the previously discussed project information, our 
interpretation of the soil test borings and laboratory data, and our observations during 
our site reconnaissance. If the proposed construction should vary from what was 
described, we request the opportunity to review our recommendations and make any 
necessary changes. The following sections of the report describe the analyses 
conducted and provide recommendations based on the results of the analyses. 

It is noted that cut/fill activities are anticipated for the majority of the proposed 
roadway project. Settlements associated with the minimal fill placement ( < 5 feet) are 
not expected to be an issue, and slope stability will be maintained with safety factors 
in excess of 1 . 5 provided cut and fill slopes are constructed on 2H: 1 V slopes or flatter. 
For the areas where larger fills are required (sloped embankments and ravines) we have 
performed embankment settlement and stability analyses as described in Section 4. 1 
of this report. Additionally, site drainage did appear to be adequate (although no 
rainfall occurred during site visit) and a low to moderate infiltration rate should be 
expected from the exposed shallow subsurface soils. 
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4.1 Embankment Settlement and Stability Analyses: 

October 31, 2003 

This project includes sloped embankment fill of up to 20 feet and fill for the ravines up 
to 30 feet as described in Section 1.2 of this report. The magnitude and duration of 
the settlement associated with these fills is important to planning the construction. We 
evaluated settlement at the point of maximum fill height (ravine at Station 83 + 50) to 
aid our assessment of the potential settlement. This section was considered 
representative of the conditions where the settlement would be the greatest and the 
time to substantial completion of settlement would be the longest. The magnitude and 
duration of the settlement at locations with lesser fill heights is expected to be less 
than the values calculated for this location. The soil parameters used in the settlement 
analysis were obtained based on the soils recovered at the location of Boring B-7, 
which was extended to a maximum depth of 50 feet below existing grades (Station 
83 + 50). 

Our evaluation did not include compression of the material that comprises the 
proposed embankments. Our past experience indicates that with materials such as 
those anticipated for the project fills a period of two weeks to two months is often 
required for internal settlement of the embankment fill to occur. The variation is a 
function of the material type used as fill, the degree of compaction achieved, and the 
moisture content at the time of placement. To account for this compression within the 
embankment fill, the construction schedule is generally arranged so that fine grading 
and pavement construction is delayed until after a suitable settlement period has 
expired. 

The subsurface conditions at the analysis section were estimated by using the boring 
SPT boring data (Boring B-7) and the results of our laboratory classification tests. 
Based on our analysis, settlements of less than 2.25 inches are expected in the 
embankment fill areas (to within a depth of 16 feet below the existing base of the 
ravine). Since the recovered soils were generally granular in nature we estimate that 
most of the settlement (approximately 75%) will be elastic and will occur during 
construction. 

In addition to the settlement analysis we also conducted stability analyses of the 
sloped embankment fill. The stability analysis was conducted using PCSTABL6 
computer software. Circular potential failure surfaces were evaluated using the 
Modified Bishop method of analysis. The soil parameters used were estimated from 
SPT and hand auger borings and associated laboratory test data of the existing soils 
and from our experience with typical fill materials for other roadway projects. The 
results of the stability analyses indicate that fill slopes of 2: 1 (H:V) have an acceptable 
safety factor ( > 1.3). Flatter slopes of 2.5 or 3: 1 are typically more easily maintained 
from an erosion and vegetation standpoint. 
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4.2 Clearing and Grading: 

October 31, 2003 

Prior to proceeding with construction, all vegetation, root mat, topsoil, debris, and 
other deleterious materials should be stripped from proposed construction areas. It is 
estimated that a cut ranging from 6 to 12 inches in depth will be required to remove 
the topsoil materials. This cut is expected to extend deeper in isolated areas to 
remove deeper deposits of organic soils, or unsuitable soils which become evident 
during the clearing, particularly in the wooded areas. Clean topsoil should be stockpiled 
for later use in landscaped areas. Furthermore, the construction areas, which encroach 
on the existing drainage ditches and ravines, should be "de-mucked" to remove very 
soft soils and alluvial deposits. Based on the results of probes performed in the ravines 
and our experience with similar soils conditions, the cut required to "de-muck" the 
soils in the base and sides of the ditches is estimated to range from 12 to 18 inches. 

After clearing and stripping, areas intended to support pavements or new fill should be 
carefully inspected by a knowledgeable construction inspector. At that time the 
subgrade soils should be proofrolled with a loaded tandem axle dump truck, or other 
pneumatic-tire vehicle of similar size and weight. The purpose of the proofrolling is to 
locate weak, soft, or excessively wet soils. Any unsuitable materials observed during 
the inspection and proofrolling should be undercut and replaced with Select fill material 
(Type I, II, or Ill), or stabilized in place as directed by the construction inspector. 
These construction procedures should be performed in accordance with VDOT Road 
and Bridge Specifications (Sections 301 .02 and 303.04). 

The results of our field exploration program indicated that the soils below the topsoil 
material were typically granular in nature underlain by cohesive soils. Our laboratory 
testing program indicated that the soils at the anticipated subgrade elevations, which 
contained about 16 to 85% fines (silt and clay) and had in situ moisture contents 
ranging from 8 to 19% (up to 8% above optimum moisture content). The Clayey soils 
with these moisture contents relative to their optimum moisture contents could soften 
during the stripping and grading activities. Furthermore, combinations of excess 
surface moisture from precipitation ponding on the site and the construction traffic, 
including heavy compaction equipment, may create pumping and general deterioration 
of the bearing capabilities of the surface soils. Therefore, undercutting to remove soft 
soils in isolated areas may become necessary. 

In this regard, and in order to reduce the potential for undercutting, care should be 
exercised during the grading and construction operations at the site. Furthermore, 
inherently wet subgrade soils combined with potential poor site drainage make this site 
particularly susceptible to subgrade deterioration. Thus, grading should be performed 
during a dry season if at all possible. This should minimize these potential problems, 
although they may not be eliminated. 
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Proofrolling should not be performed in areas where it could cause excessive damage 
to the subgrade such as areas with soft soils identified by inspection. Soft soils in 
such areas should be removed and replaced, or stabilized prior to placing fill (as 
previously described) so that the specified degree of compaction can be achieved. 

Control of surface water is very important to the successful completion of the 
proposed construction. The contractor should plan his grading activities to control 
surface water and minimize erosion of exposed cut or fill material. This may include 
constructing temporary berms, ditches, flumes and/or slope drains to intercept runoff 
and discharge it in a controlled fashion. 

4.3 Subgrade Preparation: 

The pavement subgrade should be prepared and the suitability verified through the use 
of control strips and test sections as outlined in VDOT Road and Bridge Specifications 
Section 304 and verified in Section 305 (compaction requirements). Once cut and fill 
operations have been completed, the surface soils will be exposed to surface activities 
and weather conditions which may degrade the subgrade. A final inspection of the 
subgrade should be conducted by a qualified inspector and should be performed 
immediately prior to pavement construction. The prepared subgrade should be sloped 
to prevent the accumulation of surface water. If the exposed subgrade becomes wet 
or frozen, the inspector should be consulted. 

4.4 Select Fill and Placement: 

The following sections refer to select fill used on the project. We recommend that fill 
materials to replace undercut areas or achieve finish grades consist of VDOT Type I, II 
or Ill material. These soils are typically classified as SW, SP, SP-SM, SM, SM-SC, 
GW, or GP as defined by the Unified Soil Classification System (ASTM 02487). Select 
fill material within 2 feet of the finish soil subgrade elevation beneath pavements must 
conform to the classification and CBR requirements for the prepared subgrade used in 
the pavement design. 

Based on the results of our field and laboratory testing program, some of the 
subsurface soils encountered beneath the topsoil consist of granular soils with varying 
amounts of silt and clay. Some of these granular soils do appear to meet VDOT Select 
I, II, or Ill criteria (% finer than #200 sieve). In order to verify the acceptance or 
rejection of the existing soils for use as VDOT Select I, II, or Ill the inspector should be 
notified who may recommend classification testing or will provide an opinion based on 
visual classification. 
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All select fill should be placed in maximum 8-inch loose lifts and compacted to the 
densities specified in the VDOT Road and Bridge Specifications Section 305, which 
should be determined by the laboratory compaction test, VTM-1 . Soil moisture during 
placement should be maintained as specified in the VDOT Specifications ( + /- 2 % of 
the value of the optimum moisture content). 

Where fill materials will be placed for the embankment fills, or placed up against 
sloping ground, the soil subgrade should be scarified and the new fill benched or keyed 
into the existing material in accordance with VDOT Road and Bridge Specification 
Section 303.04(h). All fill should be placed in horizontal lifts. In confined areas, such 
as utility trenches, portable compaction equipment and thin lifts of 4 to 5 inches may 
be required to achieve the specified degree of compaction. 

We recommend that fill placement be monitored on a full-time basis to verify that the 
specified materials are used and the required degree of compaction is achieved. The 
monitoring should follow the guidelines in the VDOT Specifications. 

Surface water control measures should be instituted to protect the new fill from 
erosion. A protective cover of grass or other vegetation should be established on 
permanent slopes as soon as possible during construction. 

It is expected that dewatering will be required for excavations, which extend below the 
groundwater level. Dewatering at depths below the groundwater level may require 
well pointing or could possibly be accomplished by pumping from sumps. 

Care should be used when operating the compactors near existing structures to avoid 
transmission of the vibrations that could cause settlement damage or disturb 
occupants. In this regard, it is recommended that the vibratory roller remain at least 
25 feet away from existing structures; these areas should be compacted with small, 
hand-operated compaction equipment. 

4.5 Proposed Pavements: 

The California Bearing Ratio (CBR) test results indicated an average soaked CBR value 
of 13.3. In accordance with VDOT standards the highest and lowest CBR values were 
dropped and the average of the remaining CBR values was reported. In addition, the 
average soaked CBR value was multiplied by a factor of two-thirds to determine a 
pavement design CBR value. The two-thirds factor provides the necessary safety 
margins to compensate for some non-uniformity of the soil. Therefore, a CBR value of 
8.9 was used in designing the pavement sections. 
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The Design Average Daily Traffic {ADT) Count was reported to be 6,500 Vehicles Per 
Day (VPD), five percent of which were estimated to be trucks. The recommended 
pavement section presented in this report was calculated in accordance with the 
manual titled "2000 Pavement design Guide for Subdivision and Secondary Roads in 
Virginia" and based on our experience with similar projects. 

I. Flexible Pavement 

SU BG RADE: 

AGGREGATE BASE: 

ASPHALT BASE: 

ASPHALT SURFACE: 

Stable, compacted to at least 100% of the 
theoretical maximum dry density as determined by 
VTM-1 and approved by the VDOT inspector. 

Minimum 6.0 inches of Cement Treated Aggregate 
(CTA). 

Minimum 3.0 inches of Asphalt Concrete, BM-25. 

Minimum 2.0 inches of Asphalt Concrete, SM-12.5. 

As an alternative and in order to provide a "heavier" section the designer may elect to 
increase the CTA thickness to 8.0 inches. 

Actual pavement section thickness should be provided by the design civil engineer 
based on traffic loads, volume, and the owners design life requirements. The above 
sections represent minimum thickness representative of typical local construction 
practices and as such periodic maintenance should be anticipated. All pavement 
material and construction procedures should conform to Virginia Department of 
Transportation (VDOT) requirements. Specifically, Section 307 focuses on the 
construction of the Hydraulic Stabilization of the drainage layer and aggregate base 
materials, Section 309 focuses on the construction of the aggregate base layer and 
Section 315 focuses on the construction of the Asphalt Concrete Pavement. 
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In preparation for a stable subgrade support for the pavement section, the following 
construction steps are recommended: 

1 . 

2. 

Following pavement rough grading operations, the exposed 
subgrade should be observed under proofrolling. This 
proofrolling should be accomplished with a fully loaded 
dump truck or 7 to 10 ton drum roller to check for pockets 
of soft material hidden beneath a thin crust of better soil. 
Any unsuitable materials thus exposed should be removed 
and replaced with a well-compacted material. The 
inspection of these phases should be performed by the 
VDOT inspector. 

Where unstable subgrade soils are encountered, different 
improvement alternates (such as undercutting and backfill 
with Select, use of Geotextiles, etc.) are to be addressed by 
the VDOT inspector during construction, if necessary, who 
will recommend the most economical approach at the time. 

5.0 CONSTRUCTION CONSIDERATIONS 

5.1 Drainage and Groundwater Concerns: 

Dewatering is expected to be required for excavations, which extend beneath the 
groundwater level. We recommend that the contractor determine the actual 
groundwater levels at the time of the construction to determine groundwater impact 
on this project. 

5.2 Site Utility Installation: 

Based on the results of our field and laboratory testing program, the subsurface soils 
encountered beneath the topsoil consisted of various soil types. The cohesive soils 
encountered (CL, CH) and Clayey SAND (SC) do not appear to meet VDOT 
specifications for use as select fill. Some of the granular soils (SP-SM, SM) 
encountered at the boring locations appear to meet VDOT select fill requirements. It is 
recommended to perform additional classification test (natural moisture and -#200 
sieve) during construction to verify their acceptance or rejection. Furthermore, the 
inspector should observe the base of the utility trenches prior to the pipe placement to 
verify that the bearing soils are suitable. Based on the cohesive nature of some of the 
soils recovered at the boring locations, some stabilization may be required to provide 
suitable pipe bedding. In addition depending on the depth of the utility trench 
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excavation, some means of dewatering may be required to facilitate the pipe 
installation and associated backfilling. The pipe materials and construction methods 
should conform to the VDOT Road and Bridge specifications. 

5.3 Excavations: 

In Federal Register, Volume 54, No. 209 (October, 1989), the United States 
Department of Labor, Occupational Safety and Health Administration (OSHA) amended 
its "Construction Standards for Excavations, 29 CFR, part 1926, Subpart P". This 
document was issued to better insure the safety of workmen entering trenches or 
excavations. It is mandated by this federal regulation that all excavations, whether 
they be utility trenches, basement excavation or footing excavations, be constructed in 
accordance with the new (OSHA) guidelines. It is our understanding that these 
regulations are being strictly enforced and if they are not closely followed, the owner 
and the contractor could be liable for substantial penalties. 

The contractor is solely responsible for designing and constructing stable, temporary 
excavations and should shore, slope, or bench the sides of the excavations as required 
to maintain stability of both the excavation sides and bottom. The contractor's 
responsible person, as defined in 29 CFR Part 1926, should evaluate the soil exposed 
in the excavations as part of the contractor's safety procedures. In no case should 
slope height, slope inclination, or excavation depth, including utility trench excavation 
depth, exceed those specified in local, state, and federal safety regulations. 

We are providing this information solely as a service to our client. G E T Solutions, 
Inc. is not assuming responsibility for construction site safety or the contractor's 
activities; such responsibility is not being implied and should not be inferred. 
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6.0 REPORT LIMITATIONS 

October 31, 2003 

The recommendations submitted are based on the available soil information obtained 
by G E T Solutions, Inc. and the information supplied by LandMark Design Group and 
their consultants for the proposed project. If there are any revisions to the plans for 
this project or if deviations from the subsurface conditions noted in this report are 
encountered during construction, G E T Solutions, Inc. should be notified immediately 
to determine if changes in the foundation recommendations are required. If G E T 
Solutions, Inc. is not retained to perform these functions, GET Solutions, Inc. can not 
be responsible for the impact of those conditions on the geotechnical 
recommendations for the project. 

The Geotechnical Engineer warrants that the findings, recommendations, specifications 
or professional advice contained herein have been made in accordance with generally 
accepted professional geotechnical engineering practices in the local area. No other 
warranties are implied or expressed. 

After the plans and specifications are more complete the Geotechnical Engineer should 
be provided the opportunity to review the final design plans and specifications to 
assure our engineering recommendations have been properly incorporated into the 
design documents, in order that the earthwork and foundation recommendations may 
be properly interpreted and implemented. At that time, it may be necessary to submit 
supplementary recommendations. This report has been prepared for the exclusive use 
of LandMark Design Group and their consultants for the specific application to the 
Fieldstone Parkway Extended project within the Stonehouse development in James 
City County, Virginia. 
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PROJECT: 

PROJECT NO: 
CLIENT: 

BORING LOCATION PLAN 

Fieldstone Parkway Road Extension for Stonehouse at Williamsburg LLC 
James City County, Virginia 
WM03-429G 
LandMark Design Group 

Figure 1 

SCALE:NTS 
DATE: 10/17/2003 
PLOT BY: JRW 
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LOG OF BORING 
No. B-1 

PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

PROJECT NO.: __ WM----'0"'"3_-4_29_G __ 

LOCATION: ..::S:.::ta=ti;.::.o::.n..:.:52=-+__,6:..::0 ______________ _ ELEVATION: -----"9-'-6-"F~ee~t __ _ 

DRILLER: GET Solutions Inc. LOGGEDBY: ___ J_._Wh-'-ee~I_er __ 

DRILLING METHOD: ..::.H=a::.nd::..;A:..::u=g=e.:....r ________________ DATE: 9-4-03 

DEPTH TO-WATER> INITIAL: ~ AFTER 24 HOURS: ~ CAVING> ..C. 

m o TEST RESULTS 
~ 0 ~ ~ ~ Plastic Limit Liquid Limit 

cnro z cc 8 v Water Content - • 
Description 

~ '77'~~ 
t---+-------------------------+--___,1----lf----1---1 Penetration - ~ 
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6 Inches of Topsoil 

Brown to orangish brown to tan, moist, Silty, fme to medium SAND 
(SM) 
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Boring terminated at 10 ft. 

12 

14 
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PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT NO.: WM03-429G 

LOG OF BORING 
No. 8-2 

PROJECT LOCATION: James City County, Virginia 

LOCATION: Station 57+00 ELEVATION: IOI Feet 
~~~~~~~~~~~~~~~~~~~-

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: ..:..:H:;::;an:.:..:d;;..:A..:..:u""g'-=-'er'---------------- DATE: 9-4-03 
DEPTH TO· WATER> INITIAL: ¥ AFTER 24 HOURS: ~ CAVING> ..C.. 

0 a> o TEST RESULTS 
:g_ ~ 0 ~ ~ ~ Plastic Limit Liquid Limit 
~ C/)111 z a:i 8 v Water Content - • 

Description 
Cl ~ 

---+-------------------------+----1---1--+-0

-t Penetration - "'EWZ@J777.,..,.,...,7' 
0 10 20 30 40 50 60 70 

9 Inches of Topsoil 

L-~J-~~~~~~~~~~~~~~~~~~~~~~-0.1~~-rh-!t ,_ .. 
rown, moist, Silty, fine to medium SAND (SM) with trace organic 

,_ .. 

2 ,_ 

.. 
1--~~~~~~~~~~~~~~~~~~~~~~~3~,.,.,....,. ....... 

Orangish brown and tan, moist, Silty, fine to medium SAND (SM) 
13 -~ 

4 Trace clay at 9-10 feet 
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PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

PROJECT NO.: __ WM---"-'"'"03'--4"'""2"--9G"---

LOCATION: _S_ta_ti_on~62~+~0.;;,..0 _____________ _ ELEVATION: 
~-------

87 Feet 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 
LOG OF BORING 

No. B-3 
DRILLING METHOD: ..:cH:::a::.::nd""'A:..:u:::ig:..:e::...r _______________ _ DATE: 9-4-03 

DEPTH TO-WATER> INITIAL: ¥ AFTER 24 HOURS: ~ CAVING> _c_ 

a> o TEST RESULTS 

~ 0 ~ ~ ~ Plastic Limit Liquid Limit 

C/)
ca z iii 8 v Water Content - • 

:$?. ~~~ 
1---+-------------------------4---1----11----11-

0

-1 Penetration - ~ 

Description 

0 10 20 30 40 50 60 70 
5 Inches of Topsoil 

1---1--------------------------1'1.4' ........ ~..--.--< 
Light brown to orangish brown, moist, Silty, fine to medium SAND 

(SM) 

2 
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6 

B 

10 

Boring terminated at 10 ft. 

12 

14 
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PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

LOCATION: Station 67+00 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 

PROJECT NO.: __ WM __ 03_-4_2_9G __ 

ELEVATION: -----'-7.::...5 .::...Fe.;;..;;e.::...t __ 

LOGGED BY: J. Wheeler 

DATE: 9-9-03 

I 
LOG OF BORING 

No. 8-4 DEPTH TO - WATER> INITIAL: ¥- 7 AFTER 24 HOURS: ._ CAVING> .C.. 

.c: ~ --c. Cl) 
Cl)~ 
o~ 

Description 

o TEST RESULTS 

j 0 ~ ~ ~ Plastic Limit Liquid Limit 

(/)111 z ai 8 v Water Content - • I ~ '77':>"770.,.,.,., -----------------------------+--1---0

-1 Penetration- ~ 

1~ 
GI 
.;; 

Ii 
'6 
.5 

0 

5 

DI 

I~ ______ .,,,. 
"' "Cl 

I i .s 
.5 
GI 

..a 

1i 
0 
~ ., 

lO 

Brown to orangish brown to tan to light gray, moist to wet, Silty, 
fine to medium SAND (SM), Very Loose to Medium Dense 

'Cl 15 
l.wl--'=--+--------B-o_nn_·_g_t-erm--i-n-at_e_d_a_t_1s-ft-.-------µ.;..i.;J.;.L.;.1.4-_~ 
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LOG OF BORING 
No. 8-5 

PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT NO.: __ WM __ 03_-4_2-'-9G"'"---

PROJECT LOCATION: James City County, Virginia 

LOCATION: ~S~ta~ti~o~n~72~+~5~0 ______________ _ ELEVATION: ----"3-'-6--'F-'-ee'-'-t __ _ 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 9-9-03 
DEPTH TO-WATER> INITIAL: ¥ 4 AFTER 24 HOURS: ~ CAVING> ..C.. 

u Gl o TEST RESULTS 
:g_ ~ ci § ~ ~ 1-P-l-a-st-ic-L-im-1-.t-----'...;.._..;;. __ Li_qu_i_d_L-im-it""' 

,~ ro z co 8 v Water Content - • 
Description 

...., en ~ 

1---+--------------------------+----ll----l'----l-0

-1Penetration- r-~'777~~ 

5 

10 

15 

ight brown and orangish brown, moist to wet, Silty, fine to mediu 
SAND (SM), Very Loose to Loose 

1 
2 
1 

3 
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4 
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0----+------------------------~33,-1-1---+..+-+--1--l 

Gray, wet, Silty, fine to medium SAND (SM), Loose to Medium 

35 Dense 
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LOG OF BORING 
No. B-5 

PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

LOCATION: Station 72+50 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 
DEPTH TO-WATER> INITIAL: ¥ 4 AFTER 24 HOURS: ~ 

PROJECT NO.: __ WM_0'"'"3_-4-'-29'--G'---

ELEVATION: __ __;;3...;;..6...;;..F..;;..ee;;..;;.t __ _ 

LOGGED BY: J. Wheeler 

DATE: 9-9-03 
CAVING> ..C.. 

0 ai o TEST RESULTS 

:g_ ~ 0 ~ ~ ~ Plastic Limit Liquid Limit Description ~ 
00
ro z co 8 v Water Content - • 

Cl ~ ~~~ 
1---1-------------------------.+-----<1---11---1-

0

-1 Penetration - ~ 

40 

45 

50 
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60 

Boring terminated at 60 ft. 
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PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT NO.: WM03-429G 

LOG OF BORING 
No. B-6 

PROJECT LOCATION: James City County, Virginia 

LOCATION: Station 77+00 ELEVATION: 104 Feet 
~~~~~~~~----------~ 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 9-8-03 

DEPTH TO-WATER> INITIAL: ¥ 17 AFTER 24 HOURS: ~ CAVING> .C. 

CD o TEST RES UL TS 
~ 0 ~ ~ ~ Plastic Limit Liquid Limit 

cnro z iii 8 v Water Content - • 
Description 

~ "77''7"7?'T'Tn ---------------------------t----t-----1-0

--1 Penetration - ~ 
0 

5 

10 

6 Inches of Topsoil 

Light brown to orangish brown, moist, Silty, fine to medium SAND 
(SM) with trace Clay at 2-4 feet, Very Loose to Loose 

Brown, moist, Sandy CLAY (CL), Soft 

Mottled, brown-gray, Sandy CLAY (CH), Very Stiff 

l---t-----~----------~------13:++..,-'H 

Gray, moist to wet, CLAY (CL) with some Sand and Silt and lenses 

15 oforangish brown, Silty SAND (SM), Very Stiff 

l---t------------------------18 ...... 
Orangish brown, wet, Clayey, fine SAND (SC), Medium Dense 

20 

l---+-----~----------~------2'3 . .. .. . 
. h b 1 d d S ( ) 'th .1 :1: r. r Orang1s rown to tan, wet, poor y gra e AND SP-SM w1 · f :i: ~ ~ . 
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12 
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25 trace Silt, Medium Dense ·,1: 1: r t. l 8 
6 

11 
10 

: I : I: 1: ~ 

J:u·l·". 
.1 :1: r. r 
r :1·. ~ ·1: 

·.1:1: tr. J 

8 
9 8 

10 ___ 3_0-t------~---------~------~31H-~--"->t----I 

35 

Figure 

ottled, brown-gray, wet, Silty CLAY (CH) with trace Sand, Soft t 
Medium Stiff 
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LOG OF BORING 
No. B-6 

PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT NO.: WM03-429G 

PROJECT LOCATION: James City County, Virginia 

LOCATION: Station 77+00 ELEVATION: 104 Feet 
~------~ 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 9-8-03 

DEPTH TO-WATER> INITIAL: ¥ 17 AFTER 24 HOURS: ~ CAVING> _c_ 

0 a> o TEST RESULTS 

:g_ ~ ci ~ ~ ~ Plastic Limit Liquid Limit 
~ (/)m z ro 8 v Water Content - • 

Description 
C) ~ ~~~ 

1---+-------------------------4-----"l-----",__~_
0

--1 Penetration - ~ 

40 

45 

50 

55 

60 

65 

70 

Figure 

Boring terminated at 40 ft. 

PAGE 2of2 

2 
3 
4 

10 20 30 40 50 60 70 



I 
I 
I 
I 
I ~ ., 

GI = ... 

I 
0 
GI 
> 
E 
u 
'S 
.: 

I 
Cl c 
'iii 
.a ., 
ca 

"C 
GI 

I f e-
J!! .: 
GI .a 

I 0 c 
"C 
3 
0 

s:. 
UI 

I 
"C c ca 
Cl c 
·;:: 
0 .a 
UI 

I 5 
.s 
>-c 
0 
UI 

I 
c 
'iii 
t:: 
GI c. 
c 
0 

I 
i 
E .... 
.2 .: 
UI :c 

I 
..... 

I 
I 
I 
I 
I 

PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

PROJECT NO.: WM03-429G -------

LOCATION: .;::S..:..:ta=ti..::.;on~8=-=3'-+-=-5.::...0 ______________ ELEVATION: ___ 6I_P_h_a_se __ _ 

LOG OF BORING 
No. B-7 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 9-8-03 
DEPTH TO - WATER> INITIAL: ¥ 7 AFTER 24 HOURS: ~ CAVING> L 

(J (I) :.c 0. . c. E o e mZ Description 
('.) en 

0 

5 Inches of Topsoil 

Orangish brown, moist, Sandy CLAY (CL), Soft 

1---1------------------------~4.-h-4-..<..-+.J.--l 

5 Orangish brown to light brown, moist to wet Silty, fine to medium 

10 

15 

20 

25 

SAND (SM), Very Loose to Medium Dense 

Brown, wet, poorly graded SAND (SP-SM) with trace Sand, 
Medium Dense 

.i ;1; i: 't.'. 
,; :1: t. r 
·~·~: n. 
'.I: I: ~ t. j 
:1:1:n 
J/ ~ 't.'. 7 
.1 :1: t r 
• f ~: f ~·I 
:1 :1: t r. l 
:1 :1: ~ ; 
.1 :1: ~ l' 
., :1: l ( ..... 
f.i:t i,' 
'J:I: r t l 8 
: I. :_1: f.1. 
.1:1:1: l' 
:'1 ;1~ ~ f 
n:r. 1: 

1---1------------------------28 'J.:~: '. !· 
Brown to gray, wet, Silty, fine to medium SAND (SM), Medium · · · · 
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g TEST RESULTS 

~ Plastic Limit Liquid Limit 
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LOG OF BORING 
No. B-7 

PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

PROJECT NO.: 

LOCATION: Station 83+50 ELEVATION: 
~-------------------

WM03-429G 

61 Phase 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 9-8-03 
DEPTH TO· WATER> INITIAL: ~ 7 AFTER 24 HOURS: ~ CAVING> L 

u CD o TEST RESULTS 

:g_ ~ 0 ~ ~ ~ Plastic Limit Liquid Limit Description 
~ IJ)ro z ai 8 v Water Content - • " ~ 1----+-------------------------+----11----1---0

-1 Penetration -f0Z?@.a """777777''7"> 

40 

45 

50 

55 

60 

65 

70 

Figure 

Boring terminated at 50 ft . 
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PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

PROJECT NO.: WM03-429G 

LOCATION: Station 88+00 ELEVATION: 94 Feet ------------------- --------
LOG OF BORING 

No. B-8 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: =H=an=d'-"A=u=g=er _______________ DATE: 9-3-03 

DEPTH TO • WATER> INITIAL: ¥ AFTER 24 HOURS: ~ CAVING> L 

u Q) 
:;: .l!l :c: c. . 

a. E o 0 § 
~ ca z ili 8 C> (/) 

Description 

0 

6 Inches of Topsoil 
l------------------------10 . ..,...,_...___,,__.. 

Brown to reddish brown-gray, moist, Silty CLAY (CL/CH) with 
trace to little Sand 

2 
Mottled from 6 feet 

4 

6 

8 

10 

Boring terminated at 10 ft. 

12 

14 
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Penetration -
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I PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

PROJECT NO.: WM03-429G 

I LOCATION: """S"'"'"ta-'-tio"-n-"9-'4_+0.;...;0'---------------- ELEVATION: ___ l 1_4_F_e_et __ _ 

DRILLER: GET Solutions Inc. 

DRILLING METHOD: Rotary Wash "Mud" Drilling 

I 
LOG OF BORING 

No. B-9 DEPTH TO - WATER> INITIAL: ~ AFTER 24 HOURS: ~ 

I 
Ii 

G> . .s .... 

Ii 
'ti 
.5 
OI 

I~ 
OI 
~ 

I t 
.!! 
.5 

G> ..a 

I~ 
0 .c 
Ill 
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I .~ 
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Ill 

I! 
c: 

0 
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10 

15 

Description 

Orangish brown-gray, moist, Silty CLAY (CUCH) with trace to 
little Sand, Medium Stiff to Very Stiff 

Mottled from 4 feet 

u ..Ql :c c. . c. E o 
~ mZ 

C> Cl) 

0 20 
Ill 11--'=---1------------------------I'--''-'--+--~ I t Boring terminated at 20 ft. 

c: 
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LOGGED BY: J. Wheeler 
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CAVING> L 
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PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

PROJECT NO.: WM03-429G -------

LOCATION: _s_ta_tio"-n_9_8_+_oo _______________ ELEVATION: 97 Feet 

LOG OF BORING 
No. B-10 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: Hand Auger DATE: 9-3-03 
DEPTH TO· WATER> INITIAL: ~ AFTER 24 HOURS: ~ CAVING> ..C.. 

0 Q) 
0 TEST RESULTS 

== .l!l 
0 :c 0. . ~ Plastic Limit c. E o .Q § 

!!! mZ C08 v Water Content - • (!) en ~ 0 Penetration - ~ 

Description Liquid Limit 

0 10 20 30 40 50 60 70 
8 Inches of Topsoil 

Brown, moist, Silty, fine SAND (SM) 

2 

Brown, moist, Clayey SAND (SC) 

4 

Orangish brown, moist, Sandy CLAY (CL) 

6 

8 

10 

Boring terminated at 10 ft. 

12 

14 

Figure PAGE 1of1 
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PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

LOCATION: Station 102+00 

DRILLER: GET Solutions Inc. 

PROJECT NO.: ---'-WM~0~3-'-4=29"-'G'---

ELEVATION: 120 Feet 

LOGGED BY: J. Wheeler 
LOG OF BORING 

No. 8-11 
DRILLING METHOD: ..::;H=a=nd::..:A:.:ou:::;,g;i..;:;e;;_r _______________ _ DATE: 9-3-03 

DEPTH TO - WATER> INITIAL: ¥ AFTER 24 HOURS: ~ CAVING> ..C. 

o TEST RESULTS f 0 ~ ~ ~ Plastic Limit Liquid Limit 

cnro z in 8 v Water Content - • 
Description 

~ ,...,..,..,~~ 

1---+------------------------+---+--+---+-
0

~ Penetration - ~ 
0 

6 Inches of Topsoil 

Brown, moist, Silty, fine SAND (SM-ML) 

2 

Brown to orangish brown, moist, Sandy CLAY (CL) with some Silt 
68 

4 

6 

8 

10 

Boring terminated at IO ft. 

12 

14 
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PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

LOCATION: Station 107+25 

PROJECT NO.: __ WM __ 03~-4_2_9G __ 

ELEVATION: 96 Feet --------

LOG OF BORING 
No. B-12 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 9-3-03 

DEPTH TO-WATER> INITIAL: ¥ 20 AFTER 24 HOURS: ~ CAVING> .C. 

Description 

0 

11 Inches of Topsoil 
r--1~----------------------0.6 

5 

Brown, moist, Silty, fine to medium SAND (SM), Very Loose 

Brown to orangish brown-gray, moist, Sandy CLAY (CL), Soft to 
Stiff 

C..l Q) :c: 0.. . c. E o 
~ co z 

C!) en 

l----+------------------------8+.-4-r'-r+l---1 
Orangish brown, moist, Silty, fine to medium SAND (SM) with 

10 lenses of Sandy CLAY (CL), Medium Dense 

l----+----------------------~13t.f.Y...J.....L.,~ 

Mottled, orangish brown-gray, moist, Silty CLAY (CH/CL) with 

15 lenses of Sand, Medium Stiff 

,,_ _ _,_ _____________________ ~1a
1 
.......... ___.~ 

Gray, moist to wet, Sandy CLAY (CL) with some Silt and trace 

20 Gravel, Soft to Medium Stiff 

25 

Brown, wet, Silty CLAY (CH), Very Soft 

30 

l---+----------------------~33t-hL.--.-.-'~ 

Brown, wet, Silty, fine to medium SAND (SM), Loose to Medium 
Dense 35 

10 

Figure PAGE 1of2 
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LOG OF BORING 
No. 8-12 

PROJECT: Fieldstone Parkway Extended 

CLIENT: LandMark Design Group 

PROJECT LOCATION: James City County, Virginia 

LOCATION: Station 107+25 

PROJECT NO.: WM03-429G -------

ELEVATION: 96 Feet 
~------~ 

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler 

DRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 9-3-03 

DEPTH TO· WATER> INITIAL: ¥- 20 AFTER 24 HOURS: ~ CAVING> _c_ 

(.J CD 
0 

"' 0 :;:: c. . :;: ..., N 
c. E o 0 § '1:1: Plastic Limit Liquid Limit 

TEST RESULTS 

~ ro z Cil8 v 
C9 (/) ~ 0 

Description 
Water Content - • 

---+--------------------------+-----i------l~ Penetration - ~WY.~™~~ 

40 

45 

50 

55 

60 

65 

70 

Figure 

Boring terminated at 40 ft. 
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Strata symbols 

r:::l 
t;_:_j 

m 
llilillliliJ 

~ 
0 
~ 

Topsoil 

Silty sand 

Low plasticity 
clay 

High plasticity 
clay 

Clayey sand 

f0i.1T.1 
lUUJ 

Poorly graded sand 
with silt 

4 4 
5 

Pl=37 

11

1111 

4 5 
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4 5 

20 
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5 5 

I[ 30 
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GET Solutions, Inc. 
GENERALIZED SOIL PROFILE 

DRAWN BY/APPROVED BY I DATE DRAWN 
~lv""'if6mf;-;;..,,;,,,..., ----!I JRW 11/3/2003 

Fieldstone Parkway Extended 
James Citv Countv. Virninia 

PROJECT NO. WM03-429G 
FIGURE NUMBER 
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Silty sand 

Low plasticity 
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High plasticity 
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Poorly graded sand 
with silt 

GET Solutions, Inc. 
GENERALIZED SOIL PROFILE 

DRAWN BY/APPROVED BY DATE DRAWN 
1-;:lo::::les~+l;<li<TTKl------ll JRW 11/3/2003 

Fieldstone Parkway Extended 
Jrunes Citv Countv. Virn:inia 

0 
~ s. 
s· 
:;. 
!!. 

~ 
~ 

Clayey sand FIGURE NUMBER 
PROJECT NO. WM03-429G 

2 



I 
I 
I 

' 

I 
I 

' 

I 
I 
I 
I APPENDIX IV -

SUMMARY OF CBR TEST RESULTS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



- - - - - - - - - -·- -·-·-·-·-,-·-·-
SUMMARY o·F CBR TEST DATA 

Sample Number CBR-1 CBR-2 CBR-3 CBR-4 CBR-5 CBR-6 CBR-7 CBR-8 CBR-9 CBR-10 CBR-11 CBR-12 

Sample Depth (ft.) 2-3 1-2 0.5-1 8-10 0.5-2 18-20 0.5-2 2-4 10-12 0.5-1 2-3 0.5-2 

Unified Soil 
Classification Symbol 

SM SM SM SM SM SC SM CL CL SM SM CL-ML 

Natural Moisture 
7.7 16.1 10.8 11.6 12.3 18.4 18.5 19.0 12.1 12.3 10.9 12.4 

Content.(%) 

Atterberg Limits Non Non Non Non Non Non Non Non 27/21 /6 
LL/PL/Pl Plastic Plastic Plastic Plastic Plastic 

23/19/4 
Plastic 

34/22/12 45/20/25 
Plastic Plastic 

% Passing #200 16.0 33.0 16.2 25.7 18.7 40.9 49.1 85.1 77.3 45.9 49.6 61.1 
Sieve 

Maximum Dry 112.7 125.1 117.7 119.4 116.5 121.7 115.9 108.7 109.8 117.2 112.0 . 104.1 
Density, pct .. 

Optimum Moisture % ··.· 15.0 8.0 8.5 10.9 13.0 10.2 12.8 15.0 17.5 10.5 11.9 18.4 

Unsoaked CBR Value 20.5 14.9 17.9 15.9 17.2 15.1 16.9 9.4 10.9 14.8 16.1 12.0 

Soaked CBR Value 18.6 13.8 17.1 14.4 16.7 13.1 14.0 6.8 7.7 13.2 13.1 10.8 

Resiliency Factor 3.0 3.0 3.0 3.0 3.0 2.5 2.5 2.0 2.0 2.5 2.5 2.0 

Swell% 0.0 0.1 0.0 0.0 0.0 0.9 0.2 1.7 1.5 0.4 0.9 0.5 

Project: Fieldstone Parkwav Extended 

Project No: WM03-429G 

Client: LandMark Design Group 

Date: 10/31 /03 

Page 1 of 1 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
123 

118 

113 __. ......_ 
0 .,,,~ ~ ..... 
c. 

/ .. ~ 
;!-
"(ii / ~ c: 
(]) 

~ "C ~ ~ 
Cl v ' 108 / 

~ 

l-/~ 

.,,, v 
V" .,, 

103 

98 
7 9 11 13 15 17 19 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. o/o> o/o < 
Sp.G. LL Pl 

Depth uses AASHTO Moist. No.4 No.200 

2-3 Feet 
SM 7.7 16.0 

Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 112.7 pcf 
Brown, moist, Silty, fine to medium SAND 

(SM) 

Optimum moisture= 15.0 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 18.6 

Resiliency Factor= 3.0 

• Source: Sample No.: CBR 1 Elev./Depth: 2-3 Feet Below 
CBR Sampled from Station 52+60 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
134 

129 

"' 
~ -.... 

~ 124 
1"' ' 0 

c. I' """ ~ ·u; I " '-c: 
Q) , .. , "O 

~ J 

Cl I ..... ......... 
119 , 

"""""• J 

I 
I 

I -
114 

109 
3 5 7 9 11 13 15 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. %> %< 
Sp.G. LL Pl 

Depth uses AASHTO Moist. No.4 No.200 

1-2 Feet 
SM 16.1 33.0 

Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 125.1 pcf 
Brown, moist, Silty, fine to medium SAND 

(SM) 

Optimum moisture= 8.0 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 13.8 

Resiliency Factor= 3.0 

• Source: Sample No.: CBR 2 Elev./Depth: 1-2 Feet Belov. 
CBR Sampled from Station 57+00 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT {PROCTOR CURVE) 
120.0 

--
117.5 , " ~ " ,v ~~ 

I ' ~ 
J \ 

115.0 I I\ 
u \ c. 

I \ ;!-
·u; I \ c: 

CD 

) ' "'O 

~ ~ 
0 I 112.5 

j 

I 
I 

110.0 

107.5 
1.5 4.0 6.5 9.0 11.5 14.0 16.5 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. 
Sp.G. 

%> %< 
uses AASHTO 

LL Pl 
Depth Moist. No.4 No.200 

0.5-1 Ft 
SM 10.8 16.2 

Below 

TEST RES UL TS MATERIAL DESCRIPTION 

Maximum dry density = 117. 7 pcf Light brown, moist, Silty, fine to medium 
SAND(SM) 

Optimum moisture= 8.5 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 17.l 

Resiliency Factor= 3.0 

•Source: Sample No.: CBR 3 Elev./Depth: 0.5-1 Ft Below 
CBR Sampled from Station 62+00 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS. INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
126 

121 

~ 

v ,,., 
I/ I" .. 

116 
) 

't5 ,/ 
0. v ~ 

"(i) I/ c: 
Cl> 

"C 
) ~ 

0 v 
111 

/ 
I 

/ 

I/ 
• 106 

101 
4 6 8 10 12 14 16 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. 
Sp.G. LL 

%> %< 
Pl 

Depth uses AASHTO Moist. No.4 No.200 

8-10 Ft 
SM 11.6 25.7 Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 119 .4 pcf Brown, moist, Silty, fine to medium SAND 
(SM) 

Optimum moisture= 10.9 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 14.4 

Resiliency Factor= 3.0 

• Source: Sample No.: CBR 4 Elev./Depth: 8-10 Ft Below CBR Sampled from Station 67+00 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT {PROCTOR CURVE} 
128 

123 

118 
0 
a. 
:i- --

~ --.iii .r "' .... c: ..,,, 
Q) 

"'C /"' '"" ~ 
Cl ,.V '\ .... 

113 
~ ... 

~ 

/ 
~ 

I/~ 

v v 
108 

103 
6 8 10 12 14 16 18 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. %> %< 
Sp.G. LL Pl 

Depth uses AASHTO Moist. No.4 No.200 

0.5-2 Ft 
SM 12.3 18.7 

Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 116.5 pcf 
Light brown, moist, Silty, fine to medium 

SAND(SM) 

Optimum moisture= 13.0 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 

Project: Fieldstone Parkway Extended Soaked CBR Value= 16.7 
Resiliency Factor= 3.0 

• Source: Sample No.: CBR 5 Elev./Depth: 0.5-2 Ft Below 
CBR Sampled from Station 73+75 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
126 

~iio"""'"" ~ ... 121 l/ ... ·~1'. 

v f'~ 
/ ~ 
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/' -
I/ 

116 
I 0 

Q. 

:6 j 

"iii l c: 
Q) 

"O 
J ~ 

0 I 111 

' I 

' I 
106 .J -

101 
3 5 7 9 11 13 15 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. 
Pl 

% > %< 
Sp.G. LL 

Depth uses AASHTO Moist. No.4 No.200 

18-20 Ft 
SC A-4(0) 18.4 23 4 40.9 Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 121.7 pcf Orangish brown, wet, Clayey, fine to medium 
SAND (SC) with some Silt 

Optimum moisture= 10.2 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 13.1 

Resiliency Factor = 2.5 

•Source: Sample No.: CBR 6 Elev./Depth: 18-20 Ft CBR Sampled from Station 77+00 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
116.0 ,,-~ 

I \ 
I \ 

j ' 
113.5 T \ 
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' \ 
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I '~ 
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" c: 
Cl) 

I\. "O 

~ 
0 ' i\. 108.5 

' '"" -
j 

• 
106.0 

103.5 
8 10 12 14 16 18 20 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. 
Sp.G. 

%> %< 

Depth uses AASHTO 
LL Pl 

Moist. No.4 No.200 

0.5-2 Ft 
SM 18.5 49.1 

Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 115.9 pcf Orangish brown, moist, Silty, fine to medium 
SAND(SM) 

Optimum moisture= 12.8 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 14.0 

Resiliency Factor= 2.5 

• Source: Sample No.: CBR 7 Elev./Depth: 0.5-2 Ft Below 
CBR Sampled from Station 82+50 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
116 

111 

/ "\ 
~ 

106 \ 
0 ' a. 
z. \ 
·u; \ r:: 

Cl> 
"O -, 
~ 
0 ,ri... 

101 

' \. 
~ 

96 

91 
7 12 17 22 27 32 37 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. %> %< 
uses 

Sp.G. LL Pl 
Depth AASHTO Moist. No.4 No.200 

2-4 Feet 
CL 19.0 34 12 85.1 Below 

TEST RES UL TS MATERIAL DESCRIPTION 

Maximum dry density= 108.7 pcf Brown, moist, Silty CLAY (CL) with little 
Sand 

Optimum moisture= 15.0 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 6.8 

Resiliency Factor= 2.0 

• Source: Sample No.: CBR 8 Elev./Depth: 2-4 Feet Belo\\ 
CBR Sampled from Station 88+00 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
118 
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93 
7.5 10.0 12.5 15.0 17.5 20.0 22.5 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. 
Sp.G. 

%> %< 
LL Pl 

Depth uses AA SH TO Moist. No.4 No.200 

10-12 Ft 
CL 12.I 45 25 77.3 

Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 109.8 pcf 
Brown, moist, Silty CLAY (CL) with some 

Sand 

Optimum moisture = 17 .5 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 7.7 

Resiliency Factor= 2.0 

• Source: Sample No.: CBR 9 Elev./Depth: 10-12 Ft 
CBR Sampled from Station 94+00 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
128 
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Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. %> %< 
uses AASHTO 

Sp.G. LL Pl 
Depth Moist. No.4 No.200 

0.5-1 Ft 
SM 12.3 45.9 

Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 11 7 .2 pcf Brown, moist, Silty, fine SAND (SM) 

Optimum moisture= 10.5 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 

Project: Fieldstone Parkway Extended Soaked CBR Value= 13.2 
Resiliency Factor= 2.5 

• Source: Sample No.: CBR 10 Elev./Depth: 0.5-1 Ft Below 
CBR Sampled from Station 98+00 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
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3.5 6.0 8.5 11.0 13.5 16.0 18.5 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. %> %< 
uses AASHTO 

Sp.G. LL Pl 
Depth Moist. No.4 No.200 

2-3 Feet 
SM 10.9 49.6 

Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density= 112.0 pcf Brown, moist, Silty, fine SAND (SM-ML) 

Optimum moisture= 11.9 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 
Project: Fieldstone Parkway Extended Soaked CBR Value= 13.l 

Resiliency Factor= 2.5 

• Source: Sample No.: CBR 11 Elev./Depth: 2-3 Feet Below 
CBR Sampled from Station 102+00 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 
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9.5 12.0 14.5 17.0 19.5 22.0 24.5 

Water content, % 

Test specification: ASTM D 698-91 Procedure A Standard 

Elev/ Classification Nat. %> %< 
Sp.G. LL Pl 

Depth uses AASHTO Moist. No.4 No.200 

0.5-2 Ft 
CL-ML 12.4 27 6 61.1 

Below 

TEST RESULTS MATERIAL DESCRIPTION 

Maximum dry density = 104.1 pcf 
Orangish brown, moist, Sandy CLAY to 

Sandy SILT (CL-ML) 

Optimum moisture= 18.4 % 

Project No. WM03-429G Client: LandMark Design Group Remarks: 

Project: Fieldstone Parkway Extended Soaked CBR Value= 10.8 
Resiliency Factor= 2.0 

• Source: Sample No.: CBR 12 Elev./Depth: 0.5-2 Ft Below 
CBR Sampled from Station 106+25 

MOISTURE DENSITY TEST REPORT (PROCTOR CURVE) 

GET SOLUTIONS, INC. Figure 
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James City County, Virginia 
EnviroDD1ental Division 

Erosion and Sediment Control and 
Stormwater Management_ Design Plan Checklists 

Table of Contents 

Content§ 
Erosion and Sediment Control Plu 
I. General· 
n. Site Plan 
Ill. Narrative 
IV. Calculations 

Stormwater Management Design Plan 
I. General 
Il. Stonnwater Conveyance Systems 
ID. Stonnwater Management I BMP Facilities 
IV. Outlet Protections 
V. Additional Comments and Information . 

. GENERAL INFORMATION 
ProjectName: 6~e""e '?~ 

1 
1 
3 
4 

s 
7 
8 
14 
14 

Owner I Applicant S~'='~"°c$4 ~~ ~JlN., u.. c. 

Plan Preparer: Aes ~ .. -~=--"¥. . ~c.-.~ Email:_,_' -------·-- ·- . ·--
Project Location: IC'!.@piMiet:? Pe ~~ ~ e~...... i Kl.ir Po .... p riu~ 
Tu Map /Parcel: Co'f-tl) ( 1-.... cz_-..-0 ...... o __ z,.._s_) __ ~-·---------
CoUnty Plan No. (if known): ______ -__ ·-----------
_County BMP Type: . ( 
Other infonnation submitted in addition to this checklist (Check all that apply): 
~ Design or Construction Drawings (Plans, Profiles, Details, etc.). 
lir" Erosion & Sediment Control Plan (Plans, Details, etc.). 
0 Erosion & Sediment ·Control Plan Design Report. 
0 · StonnwatCr Management Design Plan (Plans, Profiles, Details, etc.). 
0 Stonnwater Management Design Report. 

a Other, Li~=-------------------
lasueDate 
March 1, 2001 

) 
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JAMES CITY COUNTY, VIRGINIA 
ENYIRONMBNTALDWISION 

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST 

L GENERAL: 

Yej-NoN/A 
Ci"' a a F AMILlARlTY with cmrent versions of chapter 8, Erosion and Sedimentation Control. 

and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City 
County, Virginia and the Virginia Erosion and Sediment Control Handbook{VESCH). 

/ca LAND DIS1VRBING PERMIT AND SILTATION AGREEMENTwith surety are required 
. _ . for the project. 

a ~a VARIANCE if necessary, requested in writing, for the plan approving authority to waive. 
·or modify any of the minimum standards and specifications of the VESCH deemed 
inappropriate based on site conditions specific to this review case only. Variances which 
are approved shall be properly documented in the plan and become part of the approved 
erosion and sediment control plan for the site. 

n. SITE PLAN; 

YerNoN/A 
!if a a VICINITY MAP locating the site in relation to the smrounding area. Include any major 

landmarks which might assist in physically locating the site. . · 

INDICATE NORTH direction in relation to the site. 
. . 

LIM1TS OF CLEARING AND GRADING for the site including that requifed for 
implementation of erosion and sediment controls, stockpile areas and utilities. . . 

DISTURBED AREA ESTIMATES in acres or square feet for the project. 
. -

EXISTING TOPOGRAPHY or contours for the site at no more than. S foot contour 
interval. .. 

FINAL TOPOGRAPHY, contours or proposed site grading in accordance with the design 
plan which indicates changes to existing topography and drainage patterns at no more 
than 2-foot contour interval (or 1 foot ~toms where required). 

EXISTING.AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed 
· contours, topography or site grading information. Spot elevations may replace final contours 
. in some instances, especially if terrain is in a low lying area or relatively flat 

EXISTING VEGETATION_ including existing tree lines, grassed or unique vegetation areas. 

Page 1of14 
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YesN,o'N/A 
a Gfa 

aa~ 
/ 

~a 

MAINTENANCE PLAN or alternately, appropriate reference to CWTeilt minimum standards 
and specifications ·of the VESCB, outlining the inspection frequency and maintenance 
requirements for all erosion and sediment control measures proposed for the project 

TRENCH DEWATERING methods and erosion and sediment controls, if anticipated for the· 
project.. 

CONSTRUC'I'/ON SEQUENCE outlitiingthe anticipated sequence for installation of erosion 
and sediment controls and site, grading and utility work to be performed for the project by 
the site contractor. · 

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

STANDARDCOUNTYNOTESarerequiredtobeplaced on the erosion and sediment control 
plan. Refer to the standard James City County Erosion and Sediment Control Notes dated 
. May 5, 1999. 

PROFESSIONAL.SEAL AND SIGNATURE required on final and complete approved plans, 
drawings, technical reports and specifications. 

DL NARRATIVE; 

Y.4oN/A 
if~a, a PROJECT DESCRIPTIONbriefly descnl>ing the nature and purp0se of the land disturbing 

aa~ 

activity and the acreage to be disturbed. · 

EXISTING SITE CONDITIONS description of existing topography, land use, cover and 
drainage patterns at the site. . 

ADJACENTAREA descriptionsofneighboringonsite or offsite areas such as streams, lakes, 
property, roads, etc. and potential impacts due to concentrated flow or runoff from the land 
disturbing activity. 

------- -- - ·. - -- --- - . - - ---

OFFSITEDISTURBED.AREA descriptions of proposed borrow sites, waste or surplus areas, 
utility extenSions and erosion and sediment controls to be implemented. 

SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils 
. including name, unit, hydrologic soil group (HSG) classification, surface nmoffpotential, 

erodl"bility, penneability, depth, texture, structure, erosion hazards, shrink-swell potential, 
limitations for use and anticipated depths to bedrock and the seasonal water table, as 
applicable ... 

CRJ11CAL AREAS on the site which many have potentially serious erosion and sediment 
control problems and special considerations required (ie. steep slopes, hydric soils, channels, 
sprin~·sinkholes, water supply reservoirs, groundwater recharge areas, etc.) 

PageJof ·14 
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.... , " .. ' JAMES CITY COUNTY, VIRGINIA 

ENVIRONMENTAL DIVISION 

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST 

L GENERAL: 

Yes No NIA 
a a~ FAMILIARITY with current versions of the James City Co\Ulty Guidelines for Design and 

Construction of Stonnwater Management BMPs manual; Chapter 8, Erosion and 
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code 
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook 
(VESCH); and the Virginia Stonnwater Management Handbook (VSMH). 

CJ 0 ~--W AIYER OR ExCEPTION if ~ecessary~ requested in wri~g, for the plan approving 
authority to waive or except the requirements of Chapter 231 Chesapeake Bay 
-Preservation ordinance in accordance with procedure established in Sections 23-14 · 
through 23-17 of the ord~ce. Applies to this review case only. 

CJ CJ ~ 

CJ CJ 

' 
VARIANCE REQUEST if necessary, requested in ~ting for the plan approving authority 
to waive or modify any of the minimum standards and specifications of the VESCH 
deemed inappropriate based on site conditions specific to this review case only. 
Variances which are approved shall be properly documented in the plan and become part 
of the apPJ'oved erosion and ~ediment control plan for the site._ 

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved 
stormwater management plans, drawings, teclmical reports and specifications. . . 

0 0 ~ WORKSHEET FOR BMP POINT SYS'l'EM to ensure the stOnnwater management plan 
for the project attains at least 10 BMP points (New Development) or traditional pollutant 
load reduction computations per the Chesapeake Bay Local Assistance Manual 
(Redevelopment Only). · 

CJ CJ PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points 
claimed in the BMP worksheet. · 

0 CJ ~ OVSPEC110NIMAJNTENANCE AGREEMENT is required to be prepared and executed 
with the Co\Ulty for the project. 

0 CJ ~ FEMA FIRM PANEL reference with designated special flood hazard areas or zone 
designations associated with the site, as applicable. 

0 0 ~ · DRAINAGE AREA. MAP at a maximum scale of 1 "=200' scale showing drainage area 
boundaries for pre- and postdevelopment conditions and associated time of concentration 
flow paths. Labels to include drainage area size, runoff coefficient or curve number and 
·time of concentration far ~ach subarea shown on the map. 

. . 
Pages of 14 
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Yes No NIA 
Cl Cl er' Proposed site improvements and proposed imperVious cover areas. 

Proposed stormwater conveyance, drainage and management facilities 
with appropriate labeled construction data and information. 

Cl Cl~ 

Cl Cl. 

Cl Cl 

a a 

Cl Cl 

a a 
aa 
a a 
a a 
aa 
aa 

C3"' 

~ 

~ 

IT'" 

i:r.'" 
er--

~ 
~ 

Proposed landscaping and seeding plans (disturbed areas, pond 
interior, etc.) •. 
Proposed slope stabilization areas (riprap, blankets, mattings, walls, 
etc.). . · 
Delineation of pennanen~ pools.and the 1-, 2-, 10- and 100-year 
Design Water Smface Elevations. 
Delineation of ponding, headWater, surcharge or backwater areas 
which may affect adjacent existing or proposed buildings, structures 
or upstream adjaeent properties. 
Test boring locations with reference surface elevations (if known). 
Risers, barrels, un~ overflows and outlet protections. 
·Emergency spillway level section and outlet channel. 
Existirig and proposed site utilities and protection measures. 
Erosion and sediment control measures (for site or BMP). 
MaintC?ance or access conidors to pennanent stormwater · 

. management, BMP or drainage facilities. 

STORMWATER CONVEYANCE SYSlEMS: 
Yes No NIA 
a a ~ PLAN VIEWS . 

Cl Cl tr Storm drain lengths. sizes, types, classes and slopes for all segments. 
Label directly on plan or use structure/pipe schedule. 

Cl Cl 0 Access structure (inlets, manholes, junctions, etc.) rim elevations, 
. inverts, type and required grate or top unit and lengths labeled. 

Cl Cl er"'"" All stnictme numbers labeled. 
· Cl Cl ~dequate horizontal clearance from other site utilities or structures. 

Cl a ~ PROFiLES generally are not required but are encouraged to expedite review. If 
not providCd, ensure all pipe segments have adequate minimum cover, do not 
eXceed maximum depths of cover for the type/class of pipe specified and do not 
conflict with other site utilities or excavation areas. ·-- --··---.. 

a a~ DETAILS 
Cl Cl tr' Typical storm drain beddiiig details or reference note. 
o a 

CJ CJ 
CJ a 
aa 

aa 

r!f" Standard details or reference note .for all proposed access structure 
types (inlets, manholcs,jlinctions, etc.). 

r:T' Inlet shaping detail or applicable reference note. 
CJ".' Step detail or applicable reference note (if depth 4 ft. or more). 
er'" Typical open channel details with designation, location, shape, type, 

bottom width, top width, lining, slope, length, side slope, and 
installation depth required for construction. Channel design data as 

~ecessary may also be included. 
er- Outlet protections at all pipe outfalls. 
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(•:. YesNoN/~ · · ·· ·· 
a a 13"" Infiltration and filtering system facilities generally located at least 100 

feet horizontally from any water supply well; 100 feet from any 
downslope building; and 25 feet from any upslope buildings, unle5s 
site specific investigation allows for reduced separation. 

~es~o~ HYDRAUUCCOMPUTATIONS ·. . . ... . . 

0 0 ~ Elevation- or Stage- Storage curve and/or tabular data. . 

a a 

0 0 IJJ Weir I Orifice Control .; Extended Detention. 
CJ a I!(""/ Weir/ Orifice Control~ riser 1-year control for channel protection.· 
a a C?f ~ Weit I Orifice Control -riser 2-year control for quantity (if required). 
CJ 0 ~ Weir I Orifice Control - riser 10-year control for quantity (if required). 
CJ CJ 17 , Inlet I Outlet (barrel) control - (All Storms). . · . . 
a a (i/ Check for barrel con1rol prior to riser orifice flow to prevent slug flow-

0 a-~ :ii:gi::=~~=~ityandd~·of~ow. . .. 
0 CJ ji/' :aievation - Discharge (Outlet Rating) curve and/or table. Provide all 

/ supporting calculations and/or design assumptions. 
0 a CJ . · Adequate channel computations for receiving channel. May be waived 

, if facility is designed baSed on current Stream Channel Protection 
criteria. 

~ PONDor.RESERVOIRROUTING.. . 
CJ CJ cY'° Storage-Indication Routing of postdeveloped inflow hydrograpbs for 

the 1-, 2-, .10-, and 100-year design stonns. Preference is forstructW'e 
to discharge up to the 10-year storm through tlie principal spillway and 
pass the 100-year stOrm with a minimum 1 foot of freeboard through a 
combination principal and emergency spillways. If no emergency 
spillway is provided, riser must be large enough to pass the design high 
water flow and trash without overtopping the facility, have 3 square feet 
or more of cross-sectional area, contain a hood type inlet and have a 
minimum freeboaid of 2 feet. Token spillways with minimum 8 ft. 
width are also recommended at or above the design 100-year storm 

/elevation. . · · · . 
CJ a 1J ·Downstream hydrOgrapbs at established study points, if conditions 

warrant (ie. facility discharge combined with tmcontrolled bypass). 

a a . ~ MISCELLJ.NEOUS COMPUTATIONS -'•. . 
· a a cf Water quality volume for permanent pool based on selected BMP 

treatment volume {WQv),' 
CJ 0 cf'" Water quality volume for extended detention based on selected BMP 

treatment \rolume (WQv) with drawdown computations. 
a a r!I' Drawdown computations for the 1-year, 24 hour detention for stream 

· channel protection criteria. · · 
0 0 i:(" Pond drain computations (within 24 hours). 
a a Ci('" ~ti-seep collar design (concrete preferred) or match material type. 

· a a er'" Filter diaplngm design (or alternative method of controlling seepage). 
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YesNo~~ . . .·. . . · ·. 
a a [3"'"' CORE TRENCH. . . . . . . . 

· a a ~Material (per plan or Gcotecluiical Report). · 
0 0 ~Bottom width (4'.miniinum or greater as dictated by· 

Geotecbnical Report recommendations). 
a 0 £3"'. Side slopes (1:1 maximum steepnesi) · 
a a ~ Depth (4' minimum or greater as dictated by Geoteclmical 
. . ·: : ,: Report). . . . 

. ' ~j·. : : 

a a ~INCIPAL-co!vrR.'oL STRUCTURE. RISER OR SIMILAR 
°sTRUCTURE (DETAILS REQUIRED FOR ALL ITEMS) 
a a rr Durable, watertight, resistant material (concrete preferred) • 
a a ~ Riser diameter . is at least 1.25 times larger than barrel 

-.· : . . diameter ' ... ' . 

.. ______ ___:_:: ___ \..·_·· - a a ~ All~~td~~i~-andetevatloiiS-SlioWll.- . 
·a a 9-""" C0n1rol orifice or weir dimensions and elevations shown. 
a 0 . ~ Trash rack - removable - for each release. 

. i . . 

.. ' a a ~-- .Antl=vortex device, baftle or plate. 
. a a ~ Riser base structure with dimensions and embedment 

· · specifications (concrete preferred). · · · 
a a ~Interior access (steps, ladders, etc.) for maintenance for 

. ' _, . structures over 4 feet in height EXcessively high risers 
~maynecd some form of exterior access on top portiOn. 

a 0 a Low flow orifice with trash rack device. . 

a -~ ~CIPiL·c~~dL~~~ orlnirBARREL 
.··· 

a O Gt""' Material (ASTM C-361 reinforced concrete pipe) with 
. .· Wa.tertightjoints. Prior approval required for all other pipe 

- ·-material (other RCP types,,CMP, CPP, PVC, etc.). 
a 0 ~ Support and bedding requirements for barrel - concrete 

· ' cradles, ete. or as recommended by the Geotecbnical 
R.epOrt. . . . . . ... : . . . ; ? -: 

o O ~Pipe inverts, length, size, class and slope sho~. · 
a a CJ' Flared ,end section or endWall provided on barrel outlet. -. -----

··· a ~-~ SEEP~G~CO~OL~--o-· ~----------- .. 

0 0 er" Phreatic line shown (4:1 slope measured from the 
_ · .· .. , · ; . . intersection of the embankment and the principal spillway 

· · . · - · · · _ · design high water).: .. ,,:' . · · 

~ ·~- ~:sw.e:oU:S .. ,~ . · .. 
•, . a 0 ~ Anti-seep collar, concrete preferred. 

0 0 V Size - 15 percent increase in length of· 
· saturation using outside pipe diameter. 
0 0 ~ Spacing and location on bmel (located at 

least 2 feet from a pipe joint). 

.• .. 
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YesNoN/~ · · · · 
CJ CJ cY' CONS'IRUSI'JON SPECIFICATIONS and NarES. 

CJ CJ cY" Anticipated sequence of construction for BMP {consistent 
_/ with erosion and sediment control plan). · 

CJ a ~ Provisions to control base Stream or storm flow conditions 
· enco\Dltercd 'during construction. · 

CJ Cl ~ Site and subgrade preparation requirements. · 
a a ~Embankment, fill and backfill material soil and placement . 

(lift) tbickn~ requimnents. . 
a a ~Compaction and soil moisture content requirements. . 
Cl 0 er-- Geosynthetics for drainage, filtration, moisture barrier, 

separation, and reinforcement pmposes. · 
0 0 ~ Clay or synthetic (PVC or HDPE) pond liner!. 
0 0 eL Storm drain, underdrain and pipe conduit requirements. 
0 0 ? Minimmndepth of pipe cover for temporary (construction) 

and final cover conditions. 
Ct 0 · 13"' Permanent shutoff valve and pond drain. 
0 0 ~ Concrete requirements for structural components. 
0 a CJ:" Riprap and slope protection. . . 

, 0 0 i:(" Access or maintenance road surface, ba&e, subbase. 
·o CJ ~Temporary and permanent stabilization measures. 
0 CJ c:Y Temporary or permanent safety fencing. 
CJ . CJ ~ BMP Landscaping (deep, shallow, fringe, perimeter,etc.) 
CJ a ~ Dust and traffic control (if warranted). 
a a ~ Construction monitoring and certification by professional. 
0 CJ CJ . Other: . 
a a CJ Other:_· _____________ _ 

0 CJ e--MiJNTENANCE PROVISIONS . 
0 0 ~Entity responsible .for maintenance identified.. . 
0 0 ~ Maintenance Plan which outlines the long-term schedule 

for ilispection/maintenance of the facility an4 forebays 
Cl 0 ~ Maintenance access from public right-of-way orpublicly 

traveled road. 
a a a'" Maintenance easement provided encompassing high water ·-·- ---· ·- . 

pool and buffer, principal and emergency spillways, outlet 
structures, forebays, embanlanent area and possible 

__sediment-removal stockpile areas. 
CJ 0 ~ Minimum 6 foot wide public safety shelf (landing) or 

alternative fencing. 
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James City County, Virginia 
Environmental Division 

Erosion and Sediment Control and 
Stormwater Management Design Plan Checklists 

Table of Contents 

Contents 
Erosion and Sediment Control Plan 
I. General 
II. Site Plan 
ill. Narrative 
IV. Calculations 

Stormwater Management Design Plan 
I. General 
II. Stormwater Conveyance Systems 
ill. Stormwater Management I BMP Facilities 
IV. Outlet Protections 
V. Additional Comments and Information 

GENERAL INFORMATION 
ProjectName: F1EL06T0Je. PAIZ~wAy \2o~o f.J(."fC.l'J5•otJ 

1 
1 
3 
4 

5 
7 
8 
14 
14 

Owner I Applicant: S-ro-.lE. \-\O\JSE. AT \..J\l .. UAH?e:.ogg. L.U:. 

Plan Preparer: AL1c,1A1'2.' J, C2.AM<:.A'1 Email: A~t-t~Ayeu~...ioMAt?i.::ou.coi.t 
Project Location: SroJE\..\-0\)~E D1<S.1a...1 c. T 

Tax Map I Parcel: 0(.,.- 4 - I - I 
County Plan No. (iflmown): __ :S_i>_-..:...\o_e_-o_'Z-__________ _ 
County BMP Type: ( ) 
Other information submitted in addition to this checklist (Check all that apply): 

~ Design or Construction Prawings (Plans, Profiles, Details, etc.). 
~ Erosion & Sediment Control Plan (Plans, Details, etc.). 
D Erosion & Sediment Control Plan Design Report. 
D Stormwater Management Design Plan (Plans, Profiles, Details, etc.). 
D Stormwater Management Design Report. 
~ Other, List: 02A-\/.JP.Ur€. c t\.L.C.LJLA110t-JS. 

Issue Date 
March 1, 2001 



JAMES CITY COUNTY, VIRGINIA 
ENVIRONMENTAL DIVISION 

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST 

I. GENERAL: 

Yes No NIA 
~ 0 0 

Iii 0 0 

0 0 0 

FAMILIARITY with current versions of Chapter 8, Erosion and Sedimentation Control 
and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City 
County, Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH). 

LAND DISTURBING PERMIT AND SILTATION AGREEMENT with surety are required 
for the project. 

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

II. SITE PLAN: 

Yes No NIA 
Ii) 0 0 

ISi 0 0 

ag 0 0 

~ 0 0 

r8 0 0 

~ 0 0 

~ 0 0 

5ll 0 0 

VICINITY MAP locating the site in relation to the surrounding area. Include any major 
landmarks which might assist in physically locating the site. 

INDICATE NORTH direction in relation to the site. 

UMITS OF CLEARING AND GRADING for the site including that required for 
implementation of erosion and sediment controls, stockpile areas and utilities. 

DISTURBED AREA ESTIMATES in acres or square feet for the project. 

EXISTING TOPOGRAPHY or contours for the site at no more than 5 foot contour 
interval. 

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

EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed 
contours, topography or site grading information. Spot elevations may replace final contours 
in some instances, especially if terrain is in a low lying area or relatively flat. 

EXISTING VEGETATION including existing tree lines, grassed or unique vegetation areas. 
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/) Yes No NIA 
liJ 0 0 

moo 

ISiJ 0 0 

0 0 ~ 

~DO 

~ 0 0 

51 0 0 

900 

IS 0 0 

0 0 liJ 

~ 0 0 

EXISTING SITE FEATURES including roads, buildings, homes, utilities, streams, fences, 
structures and other important surface features of the site. 

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

ENVIRONMENTAL INVENTORY in accordance with Section 23-10(2) of the Chesapeake 
Bay Preservation Ordinance of James City County. Inventory generally includes: tidal 
shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes 
steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory 
evidence that appropriate permits are being pursued for the entire project. 

JOO-YEAR FLOODPLAIN LIMITS or any special flood hazard areas or flood zones based 
on appropriate Federal Management Agency Flood Insmance Rate Maps (FIRMs) or Flood 
Hazard Boundary Maps (FHBMs) of James City County, Virginia. 

DRAINAGE AREAS for off site and onsite areas, existing or proposed as applicable. Include 
drainage divides and directional labels for all subareas at points of interest and size (in 
acres), weighted runoff coefficient or curve number and times of concentration for each 
subarea. rJ O • 

uire special consideration or unique erosion and 
sediment control measures. Refer to e VESCH, Chapter 6 for criteria. 

DEVELOPMENT PLAN for the site showing all improvements such as buildings, structures, 
parking areas, access roadways, above and below ground utilities, stormwatermanagement 
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities, 
etc. 

LOCATION OF PRACTICES proposed for erosion and sediment control, tree protection and 
temporary stormwater management due to land disturbance activities at the site. Use 
standard abbreviations, labels and symbols consistent for plan views based on minimum 
standards and specifications in Chapter 3 of the VESCH. 

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas as required for 
onsite or off site construction activities or indicate that none are anticipated for this project. 

OFFS/TE LAND DISTURBING AREAS including borrow sites, waste areas, utility 
extensions, etc. and required erosion and sediment controls. If none are anticipated for the 
project, then indicate on the plans by general or erosion and sediment control notes. 

DETAILS or alternately, appropriate reference to current minimum standards and 
specifications of the VESCH for each measure proposed for the project. Non-modified, 
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current 
version of the VE SCH. Specific dimensional or modified standards (basins, traps, outlet 
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may 
be used for multiple site measures such as sediment traps, basins, channels, slope drains, etc. 
Any modification to standard details should be clearly defined, explained and illustrated. 
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-) Yes No NIA 
11' 0 0 

0 0 IS 

~DO 

0 0 cg 

QSOO 

19 0 0 

MAINTENANCE PLAN or alternately, appropriate reference to current minimum standards 
and specifications of the VESCH, outlining the inspection frequency and maintenance 
requirements for all erosion and sediment control measures proposed for the project 

TRENCH DEWATER/NG methods ~d erosion and sediment controls, if anticipated for the 
project. 

CONSTRUCTION SEQUENCE outlining the anticipated sequence for installation of erosion 
and sediment controls and site, grading and utility work to be performed for the project by 
the site contractor. 

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

STANDARD COUNTY NOTES are required to be placed on the erosion and sediment control 
plan. Refer to the standard James City County Erosion and Sediment Control Notes dated 
May 5, 1999. 

PROFESSIONALSEALANDSIGNATURErequired on final and complete approved plans, 
drawings, technical reports and specifications. 

ID. NARRATWE: 

Yes No NIA 
~DO PROJECT DESCRIPTIONbriefl.y describing the nature and purpose of the land disturbing 

activity and the acreage to be disturbed. 

13 0 0 EXISTING SITE CONDITIONS description of existing topography, land use, cover and 
drainage patterns at the site. 

liJ 0 0 ADJACENT AREA descriptionsofneighboringonsite or offsite areas such as streams, lakes, 
property, roads, etc. and potential impacts due to concentrated flow or runoff from the land 
disturbing activity. -

O 0 QI OFFSITE DISTURBED AREA descriptions of proposed borrow sites, waste or surplus areas, 
utility extensions and erosion and sediment controls to be implemented. 

lliJ 0 0 7 SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils 
• including name, unit, hydrologic soil group (HSG) classification, surface runoffpotential, 

erodibility, permeability, depth,· texture, structure, erosion hazards, shrink-swell potential, 
limitations for use and anticipated depths to bedrock and the seasonal water table, as 
applicable. 

~ 0 0 CRITICAL AREAS on the site which many have potentially serious erosion and sediment 
control problems and special considerations required (ie. steep slopes, hydric soils, channels, 
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.) 
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Yes No NIA 
Im 0 0 

III 0 0 

Im 0 0 

PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific 
erosion and sediment control plan as proposed for the land disturbing activity. Measures 
should be consistent With those proposed on the site drawings. Address general use, 
installation, limitations, sequencing and maintenance requirements for each control measure. 

STABILIZATION MEASURES required for the site, either temporary or permanent, and 
during and following construction including temporary and permanent seeding and 
mulching, paving, stone, soil stabilization blankets and matting, sodding,· landscaping or 
special stabilization techniques to be utilized at the site. 

STORMWATER MANAGEMENT CONSIDERATIONS for the site, either of temporary or 
permanent nature, and strategies, sequences and measures required for control. May 
reference the stormwater management plan for the site, if prepared, for permanent 
stormwater management facilities and control of drainage once the site is stabilized. 

IV. CALCULATIONS: 

YesNoN/A 
ISj 0 0 

0 0 QI 

CALCULATIONS AND COMPUTATIONS associated with hydrology, hydraulics and design 
of proposed temporary and permanent erosion and sediment control measures including: 
sediment traps and basins, diversions, stormwater conveyance channels, culverts, slope 
drains, outlet protections, etc. Computations are not required on the construction plan and 
may be attached in a supplemental erosion and sediment control plan design report, if 
presented in a clear and organized format. 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along 
with schematic or sketch cross-section showing applicable design and construction data, 
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on 
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing, 
interim or proposed conditions) in accordance with Minimum Standard 3 .14 of the VESCH. 
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JAMES CITY COUNTY, VIRGINIA 
ENVIRONMENTAL DIVISION 

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST 

I. GENERAL: 

Yes No NIA 
CJ CJ Iii 

D CJ ~ 

D CJ gi 

D CJ l1a 

F AM1LIARJTY with current versions of the James City County Guidelines for Design and 
Construction of Stonnwater Management B:rv.lPs manual; Chapter 8, Erosion and 
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code 
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook 
(VESCH); and the Virginia Stormwater Management Handbook (VSMH). 

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

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

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

WORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater management plan 
for the project attains at least 10 B:rv.lP points (New Development) or traditional pollutant 
load reduction computations per the Chesapeake Bay Local Assistance Manual 
(Redevelopment Only). 

PROPOSED CONSERVATION EASEMENT AREAS for any natural open space points 
claimed in the BMP worksheet. 

INSPECTION/MAINTENANCE AGREEMENT is required to be prepared and executed 
with the County for the project. 

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

DRAIN A GE AREA MAP at a maximum scale of l "=200' scale showing drainage area 
boundaries for pre- and postdevelopment conditions and associated time of concentration 
flow paths. Labels to include drainage area size, runoff coefficient or curve number and 
time of concentration for each subarea shown on the map. 
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Yes No NIA 
621 CJ 0 

~ CJ 0 

m CJ o 

0 CJ ~ 

~ 0 0 

gJ 0 0 

SOILS MAP with soil symbols, boundaries and legend in accordance with the cmrent Soil 
Survey of James City and York Counties and the City of Williamsburg, Virginia with 
approximate locations of the project site, B:MPs and applicable drainage basins. 

STORMWATER MANAGEMENT NARRATIVE in a brief and simple format which . . 
describes the project; location; site and drainage basin soil characteristics; receiving 
water or drainage facility; existing site and drainage basin conditions (topography, land 
use, cover, slopes, etc.); proposed site development; proposed stormwater management 
and drainage plan including County BMP type selected; summary of hydrology and 
hydraulics; maintenance program; and any special assumptions utilized for development 
of the stormwater management and drainage design plan or computations. 

TEMPORARY STORMWATER MANAGEMENT (if applicable) for control of stormwater 
runoff encountered during construction activities in addition to measures provided in the 
erosion and sediment control plan or stormwater management/drainage plan for the site. 
Adequate protection measures or sequencing provided. 

MODIFICATION PLAN clearly defined for temporary sediment control structures which 
will be converted to permanent SWM/BMP structures. Includes appropriate hydrologic 
and hydraulic computations, conversions, sequencing and cleanout information or details. 
Normally related to primary control structures associated with dry detention or wet 
retention ponds. Normally not permitted for Group C or D categories such as 
bioretention, infiltration and filtering system facilities. 

STORMWATERMANAGEMENT and DRAINAGE DESIGN REPORT in a bound 8-1/2 x 
11 inch size format. Report shall generally include a title sheet, date, project 
identification, owner and preparer information, table of contents, narrative, summaries 
and computations as required. Computations may include: backwater, closed conduit, 
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer, 
water quality, extended detention or stream channel protection and muti-stage storm 
routing calculations, as applicable, for the project. Computation data may include hand 
or computer generated computations, maps or schematics. All information should be 
presented in a clear, easy to follow format and should closely match construction plan 
information. 

PLAN "VIEW at 1 inch= 50 ft. scale or less {l" = 40', l" = 30', etc.) 
~ 0 0 North arrow and plan legend. 
~ 0 0 Property lines. 
~ 0 0 Adjacent property information. 
isa 0 0 Existing site features and existing impervious cover areas. 
§() 0 0 Impervious cover tabulations. 
!&! 0 0 Existing drainage facilities (natural or manmade). 
lg) 0 0 Existing environmentally sensitive areas (RP A, wetlands, floodplain, 

steep slopes, critical soils, buffers, etc.). 
~ 0 0 Existing and proposed contours (l' or 2' contour interval) and spot 

elevations as necessary to define high and low topography. 
II!I 0 0 Existing and proposed easement locations. 
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) Yes No NIA 
121 0 0 
&3 0 0 

0 0. s 

~ 0 0 

0 0 Iii 

0 0 ill 

0 0 ~ 
0 0 ~ 
0 0 g 
igJ 0. 0 
13 0 0 
0 0 ~ 

Proposed site improvements and proposed impervious cover areas. 
Proposed stormwater conveyance; drainage and management facilities 
with appropriate labeled construction data and information. 
Proposed landscaping and seeding plans (disturbed areas, pond 
interior, etc.). . 
Proposed slope stabilization areas (riprap, blankets, mattings, walls, 
etc.). 
Delineation of permanent pools and the 1-, 2-, 10- and 100-year 
Design Water Surface Elevations. 
Delineation of ponding, headwater, surcharge or backwater areas 
which may affect adjacent existing or proposed buildings, structures 
or upstream adjacent properties. 
Test boring locations with reference surface elevations (if lmown). 
Risers, barrels, underdrains, overflows and outlet protections. 
Emergency spillway level section and outlet channel. 
Existing and proposed site utilities and protection measures. 
Erosion and sediment control measures (for site or BMP). 
Maintenance or access corridors to permanent stormwater 
management, BMP or drainage facilities. 

II. STORMWATER CONVEYANCE SYSTEMS: 
Yes No NIA 
000 

ii 0 0 

0 0 0 

PLAN VIEWS 
Ill 0 0 Storm drain lengths, sizes, types, classes and slopes for all segments. 

Label directly on plan or use structure/pipe schedule. 
Ill 0 0 Access structure (inlets, manholes, junctions, etc.) rim elevations, 

inverts, type and required grate or top unit and lengths labeled. 
63 0 0 All structure numbers labeled. 
Iii 0 0 Adequate horizontal clearance from other site utilities or structures. 

PROFILES generally are not required but are encouraged to expedite review. If 
not provided, ensure all pipe segments-.have adequate minimum cover, do not 
exceed maximum depths of cover for the type/class of pipe specified and do not 
conflict with other site utilities or excavation areas. 

DETAILS 
~ 0 0 
~ 0 0 

Im 0 0 
63 0 0 
Ill 0 0 

~ 0 0 

Typical storm drain bedding details or reference note. 
Standard details or reference note for all proposed access structure 
types (inlets, manholes, junctions, etc.). 
Inlet shaping detail or applicable reference note. 
Step detail or applicable reference note (if depth 4 ft. or more). 
Typical open channel details with designation, location, shape, type, 
bottom width, top width, lining, slope, length, side slope, and 
installation depth required for construction. Channel design data as 
necessary may also be included. 
Outlet protections at all pipe outfalls. 
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Yes No NIA 
0 0 0 STORMWATER CONVEYANCE SYSTEM COMPUTATIONS · 

18 0 0 Storm Sewer Design computations based on 10-year design event. 
~ 0 0 Hydraulic Grade Line computations based on 10-year design event. 
~ 0 0 Inlet computations based on current VDOT procedure for spread, 

ponding depth and grate size required. 
~ 0 0 Culvert Headwater computations. Design based on 10-year design 

storm event and check only for 100-year storm event. 
~ 0 0 Open Channel computations based on 2-year design event for velocity 

and 10-year design event for capacity. 
!in 0 0 Standard outlet protection or special energy dissipators. 
Iii 0 0 Pipe thickness design computations, as required, for selected pipe 

type (live load, minimum cover, maximum height of cover, etc.). 
~ 0 0 Adequate channel computations for receiving channels (based on 

field measured channel section data). 

m. STORMWATER MANAGEMENT I BMP FACILITIES: 

Yes No NIA 
0 0 ~ 

0 0 Im 

HYDROLOGY - An SCS based methodology is required for the design of 
stormwater management/BMP facilities with watersheds exceeding 20 acres. 
Under 20 acres, other generally accepted methodologies such as the modified 
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter 
5 of the VSMH. 

0 0 0 Runoff Curve Number or Coefficient determinations: predeveloped 
and ultimate development land use scenarios. 

0 0 0 Time of concentration: predeveloped and ultimate development 
indicating overland, shallow concentrated, and channel flow 
components (200 ft. maximum length for overland flow). 

0 0 0 Hydrograph generation (tabular or graphical): pre- and 
postdevelopment conditions for the 1-, 2-, 10-, and 100-year design 
storm events. ·-. 

FACILITY CONFIGURATION and MINIMUM SEPARATIONS 
0 0 0 Screening and layout consistent with Section 24-98( d) of the Chapter 

0 0 0 
0 0 0 
0 0 0 

24 Zoning ordinance (landscaping, screening, visibility, etc.). 
Basic considerations for safety and unauthorized entry. 
Proper length to width ratio (Typically 2H: 1 V). 
Facilities with deep pools (4 feet or more in depth) provided with two 
benches. Fifteen (15) ft. safety bench outward from normal pool at 
maximum 6 percent slope and aquatic bench inward from normal 
shoreline below normal pool. Narrower widths may be considered on 
a case-by-case basis. 

0 0 0 Pond buffer minimum 25 feet outward from maximum design WSEL. 
Additional setbacks may be required to permanent structures. 

0 0 0 No trees, shrubs or woody plants within 15 feet of embanlanent toe or 
25 feet from principal spillway structure. 
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Yes No NIA 
0 0 GI 

0 0 ~ 

o om 

Yes No NIA 
0 0 0 Infiltration and filtering system facilities generally located at least 100 

feet horizontally from any water supply well; 100 feet from any 
downslope building; and 25 feet from any upslope buildings, unless 
site specific investigation allows for reduced separation. 

HYDRAUUC COMPUTATIONS 
0 0 0 Elevation- or Stage- Storage curve and/or tabular data. 
0 0 0 Weir I Orifice Control - Extended Detention. 
0 0 0 Weir I Orifice Control -riser 1-year control for channel protection. 
0 0 0 Weir I Orifice Control -riser 2-year control for quantity (ifrequired). 
0 - 0 0 Weir I Orifice Control- riser 10-year control for quantity (if required). 
0 0 0 Inlet I Outlet (barrel) control - (All Storms). 
0 0 0 Check for barrel control prior to riser orifice flow to prevent slug flow

water hammer conditions. 
0 0 0 Emergency spillway capacity and depth of flow. 
0 0 0 Elevation - Discharge (Outlet Rating) curve and/or table. Provide all 

supporting calculations and/or design assumptions. 
0 0 0 Adequate channel computations for receiving channel. May be waived 

if facility is designed based on current Stream Channel Protection 
criteria. 

POND or RESERVOIR ROUTING 
0 0 0 Storage-Indication Routing of postdeveloped inflow hydrographs for 

the 1-, 2-, 10-, and 100-year design storms. Preference is for structure 
to discharge up to the 10-year storm through the principal spillway and 
pass the 100-year storm with a minimum 1 foot of freeboard through a 
combination principal and emergency spillways. If no emergency 
spillway is provided, riser must be large enough to pass the design high 
water flow and trash without overtopping the facility, have 3 square feet 
or more of cross-sectional area, contain a hood type inlet and have a 
minimum freeboard of 2 feet. Token spillways with minimum 8 ft. 
width are also recommen~ed at or above the design 100-year storm 
elevation. 

0 0 0 Downstream hydrographs at established study points, if conditions 
warrant (ie. facility dis-charge combined with uncontrolled bypass). 

MISCELLANEOUS COMPUTATIONS 
0 0 0 Water_ quality volume for permanent pool based on selected BMP 

treatment volume (WQv). 
0 0 0 Water quality volume for extended detention based on selected BMP 

treatment volume (WQv) with drawdown computations. 
0 0 0 Drawdown computations for the 1-year, 24 hour detention for stream 

0 0 0 
0 0 0 
000 

channel protection criteria. 
Pond drain computations (within 24 hours). 
Anti-seep collar design (concrete preferred) or match material type. 
Filter diaphragm design (or alternative method of controlling seepage). 
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YesNoN/A 
0 0 IB 

0 0 a1 

Yes No NIA 
0 0 0 
0 0 0 

0 0 0 

ODO 

Riser I b11se structure flotation analyses. FS = 1.25 minimum. 
Downstream danger reach study and/or emergency action plan (if 
conditions warrant). 
Upstream backwater analyses onto offsite adjacent property 
(if conditions warrant). 
100 year floodplain impacts (if conditions warrant). 

GEOTECHNICAL REQUIREMENTS 
0 0 0 Geotechnical Report with recommendations specific to BMP facility 

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

0 0 0 Initial Feasibility Testing requirements satisfied as per Appendix E of 
the James City County Guidelines for Design and Construction of 
Stormwater Management BMPs manual. (Infiltration, Bioretention and 
Filtering System B:MP types only). 

0 0 0 Concept Design Testing requirements satisfied as per Appendix E of the 
James City County Guidelines for Design and Construction of 
Stormwater Management BMPs manual. (Infiltration, Bioretention and 
Filtering System BMP types only). 

0 0 0 Minimum Boring locations: borrow area, pool area, principal control 
structure, top of facility near one abutment and emergency spillway if 
provided. 

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

0 0 0 Standard County Record Drawing/Construction Certification note 
provided on plan. Note: It is understood that preparation of record 
drawings and construction certifications as required for project facilities 
may not necessarily be performed by the plan preparer. These 
components may be perfoo/'ed by others. 

PRINCIPAL SPIUWAY PROFILE AND ASSOCIATED DETAILS 

0 0 0 EXISTING GROUND AND PROPOSED GRADE 
0 0 0 Embankment or excavation side slopes labeled (3H: 1 V 

maximum). 
0 0 0 Minimum top width labeled (per VESCH or VSMH 

requirements). 
0 0 0 Removal of unsuitable material under proposed facility 

(per Geotechnical Report requirements). 
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Yes No NIA 
0 0 111 CORE TRENCH 

0 0 0 Material (per plan or Geotechnical Report). 
0 0 0 Bottom width (4' minimum or greater as dictated by 

Geotechnical Report recommendations). 
0 0 0 Side slopes (1:1 maximum steepness) 
0 0 0 Depth ( 4' minimum or greater as dictated by Geotechnical 

Report). 

0 0 IE PRINCIPAL CONTROL STRUCTURE. RISER OR SIMILAR 
STRUCTURE (DETAILS REQUIRED FOR ALL ITEMS) 
ODO 
0 0 0 

0 0 0 
ODO 
0 0 0 
0 0 0 
0 0 0 

0 0 0 

0 0 0 

Durable, watertight, resistant material (concrete preferred). 
Riser diameter is at least 1.25 times larger than barrel 
diameter. 
All pertinent dimensions and elevations shown. 
Control orifice or weir dimensions and elevati0ns shown. 
Trash rack - removable - for each release. 
Anti-vortex device, baffle or plate. 
Riser base structure with dimensions and embedment 
specifications (concrete preferred). 
Interior access (steps, ladders, etc.) for maintenance for 
structures over 4 feet in height. Excessively high risers 
may need some form of exterior access on top portion. 
Low flow orifice with trash rack device. 

0 0 Ila PRINCIPAL CONTROL STRUCTURE OUTLET BARREL 
0 0 0 Material (ASTM C-361 reinforced concrete pipe) with 

watertight joints. Prior approval required for all other pipe 
material (other RCP types, CMP, CPP, PVC, etc.). 

0 0 0 Support and bedding requirements for barrel - concrete 
cradles, etc. or as recommended by the Geotechnical 
Report. 

0 0 0 Pipe inverts;Jength, size, class and slope shown. 
0 0 0 Flared end section or endwall provided on barrel outlet. 

0 0 IB SEEPAGE CONTROL 
0 0 0 Phreatic line shown (4:1 slope measured from the 

intersection of the embankment and the principal spillway 
design high water). 

0 0 0 ANTI-SEEP COLLARS 
0 0 0 Anti-seep collar, concrete preferred. 
0 0 0 Size - 15 percent increase in length of 

saturation using outside pipe diameter. 
0 0 0 Spacing and location on barrel (located at 

least 2 feet from a pipe joint). 
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IV. OUTLET PROTECTIONS: 
Yes No NIA 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

Sized for maximum design release (generally 10-year storm). 
Flared end section or endwall. 
Dimensions. 
Rock or riprap ~ize, quantity and placement thickness. 
Slope at 0 percent (Level Grade). 
Geotextiles (nonwoven). 
Special energy dissipators are required for design discharge velocities 
that exceed eighteen (18) feet per second; or if use of standard outlet 
protection would result in velocities exceeding permissible channel 
velocities; or if space restricts or limits their use. 

V. ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN: 

Plan Preparer:-----------

Date: _____________ _ 

SWMProg/BMP/Checklist/ChkList 
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ECs ECS MID-ATLANTIC, LLC "Setting the Standard for Service" 

iiiiiiiillil. Geotechnical • Construction Materials • Environmental • Facilities 

Mr. Piotr (Peter) Swietuchowski, PE 
Project Manager 
VHB 
351 Mclaws Circle, Suite 3 
Williamsburg, VA 23185-6316 

MAY 1 6 7013 

liE'ce\~Q 
ECS Project No. 07:11716 

Reference: Stonehouse Glen BMP Outfall Repair 
9304 Stonehouse Glen (Located South of Ashlock Court) 
Stonehouse Glen Subdivision, Williamsburg, Virginia 

Dear Mr. Swietuchowski, 

Per your request, an engineering representative of ECS Mid-Atlantic, LLC visited the site on 
November 12, 2012 to attend a meeting with representatives of the contractor, VHB, and ACF 
Environmental to discuss subgrade issues encountered at the referenced project. The 
proposed project consists of modifications to the existing stilling basin and installation of a new 
step pool stream system. During the process of attempting to access the proposed construction 
area, the soils in the bottom of the existing swale were too soft to access with construction 
equipment. We were asked to attend the meeting to discuss options for providing a stable 
platform by which to access the proposed construction locations. The stable platform would be 
the basis for the construction of the new step pool stream system. 

The contractor had begun clearing operations in the existing drainage swale before site 
conditions prevented them from continuing. The drainage swale was partially cleared of 
vegetation, but was extremely wet and saturated and would not support the weight of the 
construction equipment. Geostick penetrations extended at least 5 ft deep with little or no 
resistance. The contractor then excavated a 5 ft deep test pit under our observation. The soils 
throughout the depth of the test pit revealed dark gray, saturated, Silty Fine to Medium SAND 
(SM) intermixed with organic material. The soils encountered at the bottom of the test pit 
consisted of a blue-green, wet, Silty Fine to Medium SAND (SM) that was firm with geostick 
penetrations of an inch or less. A soil sample was obtained from this elevation and tested in our 
laboratory for No. 200 grain size analysis. Test results indicated 45% passing the No. 200 sieve 
hence verifying our classification of a Silty SAND. 

We understand that the contractor will need to construct an access road to the back end of the 
existing swale to construct the step pool stream. The existing site grades are approximately 5 
feet above the design subgrade elevation for the step pool stream. So in order to construct the 
access road, they will first need to excavate down approximately 5 ft below existing site grades 
to the design subgrade elevation for the new step pool. Once they are at the design subgrade 

I 08 Ingram Road. Suite I, Williamsburi. Virginia 23188 • (888) 202-8347 • Fax (757) 229-9978 • www.ecs-midatlantic.com 
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Stonehouse Glen BMP Outfall Repair 
Williamsburg, Virginia 
ECS Project No. 07:11716 
Page2 

elevation for the step pool stream, based on our observations and discussions with ACF 
Environmental and Tensar, it is our opinion that the subgrade soils should be undercut a 
minimum of 2 feet to construct the access road. The subgrade should be lined with a geogrid 
material {Tensar-TX-160 Geogrid) and should be overlapped a minimum of 36 inches in all 
directions. The width of the undercut will be approximately the width of the bottom of the 
existing swale and will not continue into the existing side slopes. We then recommend 
backfilling the undercut area with 12 inches of a VDOT Size no. 57 stone with an additional 12 
inches of VDOT Size no. 3 stone. The no. 3 stone material should be covered with a non
woven geotextile fabric prior to the placement of the materials (above the materials replacing 
the undercut) that will be used to construct the step pool stream. This fabric will be placed to 
help keep fines from migrating into the VDOT no. 3 stone. Due to the saturated condition of the 
soils, it is likely that the excavation will need to be made in short sections and backfilled 
immediately to avoid cave-in. Performing the work in short sections and the immediate 
backfilling of the excavations will also help to avoid de-stabilization of the adjacent slope. 

The presence of water in the bottom of the existing swale will make it difficult to place the grid 
and stone material. The contractor will need to be prepared to control groundwater as 
necessary to complete the installation. Additionally, the depth of undercut and stone will likely 
vary across the area, therefore a representative of ECS will be on-site during the undercutting to 
provide recommendations to modify the depth of geogrid or stone as necessary depending on 
the actual conditions encountered. 

We have appreciated being of service to you during the construction phase of this project and 
look forward to its successful construction. If you should have any questions regarding the 
information and recommendations contained in this report or if we can be of any further 
assistance, please contact our office. 

Respectfully, 
ECS Mid-Atlantic, LLC 

W. Lloyd Ward, P.E. 
Principal Engineer 

~km.0', 
Principal Engineer 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (if known): i:?c.. OC\ Z.. 

Nameofiacility: ~T0Ne.:1;rn1<,,CS. ~N $t;Ci1.:>""' BMP No.: of 3 Date: u l' '\'I /, • 
-~~--~ I 

Location: A-n-w.ce\::..IJ :ro--.A_,s..._~ ... L ... 0C-=,_L<. ......... _C=-,2._li.......,~,_-r'"-----------------------------

NameofOwner: ------------------------------------------~ 
Name oflnspector: M. hA.~i..~l)_Q.S~J _l..(,_~'---------------------------------
Type ofFacility: -T...)~'=f °l>c>•'l~ 

r "I!. D _/' 

Weather Conditions: _.S...,.y._.N......,N ... l.f--'="..;;:;_~--- Type: ~inal Inspection D County BMP Inspection Program D Owner Inspection 

If an inspection item is not ap:>licable, mark NA, otherwise mark the appropriate column. 

O.K. -The item checked ism 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 d~tail,; 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 ../ 
./' ~Mre,ro~to fo'I ""' 1o1oc-n-I T'Ac..11'lv '.tNiU1.:>r .s..,~c > l 

Erosion 
H. ...... ~" YON I) 

Trash & Debris ./ 
Seepage ./ 
Fencing or Benches i.I\ 
Interior Landscaping/Planted Areas: ~None 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions 

Trash & Debris 

Floating Material 

Erosion 

Sediment 

Dead Plant 

Aesthetics 

Other 

Notes: 
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Facility Item O.K. Routine Urgent Comments 

Water Pools: D Pennanent Pool (Retention Basin) D Shallow Marsh (Detention Basin) ~one, Dry (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris 

Sediment 

Aesthetics 

Other 

Inflows (Describe Types/Locations): 

Condition of Structure / 
Erosion \/ S«<- ~•uv-t 

Trash and Debris 

Sediment ./ k-'"'· •f'(. :Y~:>' "'C N7° ~l'0"-1 -·.>l-jll ,)_ n.- is>- p' ) 

Outlet Protection ./ rrl'Ail ,... ~ •• .,.,J ~ e(>J!.10...i 

Other 

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): 

Condition of Structure / 
Corrosion -/' 

Trash and Debris -/ 
Sediment / ' 

Vegetation ./ 
Other 

Principal Outlet Structure - Barrel, Conduit, etc. : 

Condition of Structure 

Settlement 

Trash & Debris 

Erosion/Sediment 

Outlet Protection ~ 
~c.~"',,... ei:-o'><c.:>"' A<0"""'1 ~ + ~·:_..c;e.- ~.r it~~ 

Other 

Emergency Spillway (Overflow): '4, 11\. 
. 

Vegetation 

Lining 

Erosion 

Trash & Debris 

Other 

Notes: 
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Routine 
'H 

Facility Item O.K. Urgent Comments 

Nuisance Type Conditions: 

Mosquito Breeding 

Animal Burrows 

Graffiti 

Other 

Surrounding Perimeter Conditions: 

Land Uses / MS">c....,-n . ..,.L 

Vegetation / 
Trash & Debris ./ 
Aesthetics / 
Access /Maintenance 

/ Roads or Paths 

Other 

Remarks: 

Overall Environmental Division Internal Rating: _ 

Signature: Date: 

Title: 

SWMProg\BMP\ColnspProg\InspForrns\DetRet.wpd 
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TRANSMITTAL SHEET 

ENGINEERING & RESOURCE PROTECTION ~ STORMWATER 

Project: Stonehouse Glen Sections 1 and 2 

County Plan No.: S-116-03 and v98-03 v . V 
Assigned BMP No.: ~WC095, WC094, wcUand WC092 

BMP Type: Dry Ponds ttd/l/xf,h t 
Information Enclosed: 

X Record Drawings (Asbuilts) 

X Construction Certification 

X Computations 

X Other : Approved 
Plans 

Name: Tina Creech 

Date: 2/12/14 

Signature: 

( 

\ 



Citv Jarnesll s~~?,rr • 
Ja~~!~wn~~ 
~ ...... -

Stormwater Division 

MEMORANDUM 

DATE: August 4, 2014 

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

FROM: Jacob Smith, Stormwater Intern 

PO: 110426 

RE: Files Approved for Scanning 

NAME PDF/SCANNED FILE: I STONEHOUSE GLEN SEC 1 DRY POND 1 

BMPIDORGEN OWNER NAME: 
FILE NUMBER: 

WC092 STONEHOUSE GLEN LLC 

PIN: CONTRADICTORY SITE ADDRESS: CONTRADICTORY 

LEGAL 
DESCRIPTION: CONTRADICTORY 

MAINTENANCE 
AGREEMENT IN BOOK/PAGE OR CONTRADICTO OTHER 
FILE: YES DOCUMENT NO.: RY DESCRIPTION: NIA 

BOXNO.: 4 COMMENTS: 
DCELARA TION INSPECTION MAINTENANCE 



Vanasse Hangen BrustUn, lnc. TRANSMITTAL 

Transportation 
Land Development 

Environmental Services 

351 McLaws Circle, Suite.3 
Williamsburg, VA 23185-6316 
757 220 0500 
FAX 757 220 8544 

To: Bill Cain, Chief Engineer 

Date: 11/20/13 
VHB 
Project No.: 

33315.01 

Re: WC092 BMP Outfall Rep . ~ental D1,,. 

Engineering and Resource Protection Division 

101-E Mounts Bay Road 

Williamsburg, VA 23185 

ltt'ce 
We are sending you: D Attached D Under Separate cover via Regular Mail the following items: 

D Prints D Plans D Diskettes D Specifications D Copy of Letter D Change Order 

Copies Date No. Description 
1 11/20/2013 Record Drawing 

1 11/20/2013 Record Drawing and Construction Certification Forms 

These are transmitted as checked below: 

D For approval D Approved as submitted D Resubmit Copies for approval 

D For your use D Approved as noted D Submit 
---

Copies for distribution 
---

IZI As requested D Return for corrections D Return Corrected prints 

D For review and comment D Forbids due 

D Returned prints on loan to VHB 

REMARKS: 

If VHB provides materials to the Client that are stored electronically, the Client recognizes that data, plans, specifications, reports, documents, or other 
information recorded on or transmitted as electronic media ("GADD Documents") are subject to undetectable alteration, either intentional or unintentional, 
due to, among other causes, transmission, conversion, media degradation, software error, or human alteration. Accordingly, the GADD Documents are 
provided to the Client for informational purposes only and not as an end product. VHB makes no warranties, either express or implied, regarding the fitness 
or suitability of the GADD Documents. 

The GADD Documents are instruments of professional service, and shall not be used, in whole or in part, for any project other than that for which they were 
created, without the express written consent ofVHB and without suitable compensation to VHB. Accordingly, the Client agrees to waive any and all claims 
against VHB resulting in any way from the unauthorized alternation, misuse or reuse of the GADD documents and to defend, indemnify, and hold VHB 
harmless for any claims, losses, damages, or costs, including attorneys fees, arising out of the alteration, misuse or reuse of any GADD Documents. 

Copy to: Mr. Ken McDermott 

By: Piotr Swietuchowski, PE 
~~~~~~~~~~~~~~~~~~~~ 

VHB, Inc. 



LANDMARK 
DESIGN GROUP 

TRANSMITTAL 
1,, :~. RECEJOED 

To: SCOTT THOMAS, PE I 
2 

Company: JAMES CITY COUNTY, ENVIRONMENTAL 
AUG 1 2006 

Ef·{/:i?SWIROMlaENTAL 
D:'.fiSliDTCllSION From: 

/}J 
A. Scott Thom~ LS. 

Date: 0818/06 

Subject: Stonehouse Glen Section I &II Bmp Interim Record Drawings 

LMDG Job No.: 200226 1-504.00 

Attached please find: 
~ Prints 
0 Plans 
0 Specifications 
0 Drawings 
D Report 
0 Letter 

c op res D ate D raw1nq N 0. 

3e.-.. 8/14/06 17300-17306W 

I~ 

Notes: 

Copies 
I. File: 

08/14/06 

2. -------------~ 
3. --------------

Transmitted as checked below: 
0 For your use 
D As requested 
~ For review and comment 
D For approval 
0 Approved 
D .. 

Description 

RECORD DRAWING PRINT 

Stormwater Management/BMP Facilities Record 
Drawing and construction certification 

Enclosures 

D 
D 
D 

LandMark Design Group, Inc. 

By: ______ _,_A""'"st,,__ __ _ 

**Acknowledgment by Recipient: ____________ _ 
Name Date 

Engin_eers • Planners • Surveyors • Landscape Architects • Environmental Consultants 
4029 lronbound Road, Suite I 00, Williamsburg, VA 23188 (757) 253-2975 FAX: (757) 229-0049 lmdg@landmarkdgwb.com 
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TRANSMITTAL 

DATE: February 19, 2013 

TO: Records Management 
Engineering and Resource Protection 

FROM: Leanne Reidenbach, Senior Planner II 

SUBJECT: SP-0007-2013, Stonehouse Glen BMP Outfall Site Plan Amendment 

TAX ID: 0540400001C 

ACTION: For your files. ~ntw, 

FEB. 2 0 2013 



Vanasse Hangen Brustli~ Tnc. TRANSMITTAL 

Transportation 
Land Development 

Environmental Services 

351 McLaws Circle, Suite 3 
Williamsburg, VA 23185-6316 

757 220 0500 

FAX 757 220 8544 

To: Bill Cain, Chief Engineer 

Date: 05/15/13 

Re: Stonehouse Glen 

VHB 
Project No.: 33315.01 

Engineering and Resource Protection Division 
M 

101-E Mounts Bay Road 

Williamsburg, VA 23185 

~CEl~Q 
We are sending you: D Attached D Under Separate cover via Regular Mail the following items: 

D Prints D Plans D Diskettes D Specifications D Copy of Letter D Change Order 

Copies Date No. Description 
l 05/15/2013 Record Drawing 

1 05/15/2013 Record Drawing and Construction Certification Forms 

1 05/15/2013 Comments Response Letter 

1 05/15/2013 4 CD - BMP Photographs 

1 Geotechnical Site Reports - WC092 BMP Outfall Repair 

These are transmitted as checked below: 

D For approval D Approved as submitted D Resubmit Copies for approval 

D For your use D Approved as noted D Submit 
---

Copies for distribution 
---

~ As requested D Return for corrections D Return Corrected prints 

D For review and coniment D Forbids due 

D Returned prints on loan to VHB 

REMARKS: 

If VHB provides materials to the Client that are stored electronically, the Client recognizes that data, plans, specifications, reports, documents, or other 
information recorded on or transmitted as electronic media ("CADD Documents") are subject to undetectable alteration, either intentional or unintentional, 
due to, among other causes, transmission, conversion, media degradation, software error, or human alteration. Accordingly, the CADD Documents are 
provided to the Client for informational purposes only and not as an end product. VHB makes no warranties, either express or implied, regarding the fitness 
or suitability of the CADD Documents. 

The CADD Documents are instruments of professional service, and shall not be used, in whole or in part, for any project other than that for which they were 
created, without the express written consent of VHB and without suitable compensation to VHB. Accordingly, the Client agrees to waive any and all claims 
against VHB resulting in any way from the unauthorized alternation, misuse or reuse of the CADD documents and to defend, indemnify, and hold VHB 
harmless for any claims, losses, damages, or costs, including attorneys fees, arising out of the alteration, misuse or reuse of any CADD Documents. 

Copy to: Mr. Ken McDermott 

By: Piotr Swietuchowski, PE 

VHB, Inc. 



Transportation 
Land Development 

Environmental 
Services 

Meeting 
Notes 

351 McLaws Circle, Suite 3 

Vanasse Hangen Brustli~ Inc. 
Williamsburg, Virginia 23185 

Attendees: Bill Cain 
Mike Woolson 
Scott StClair 
Piotr Swietuchowski 

Place: Stonehouse Glen 

Date/Time: 2013-04-22 MAY 1 6 2013 

Project No.: 33315.01 

Re: Final site observation 

Notes taken by: Piotr Swietuchowski 

We met at Stonehouse Glen on April 22nd to review repairs completed per the comments presented in 
James City County's letter received October 28. These comments are reproduced below with our 
responses based completed modifications and field decisions. 

BMP#4 
WC095-Adjacent to Newland Court 

Construction - Related Items: 
14. Remove 12"-18" of sediment build-up from pond bottom and the area around the primary 
pond orifice and re-vegetate once complete. 

Cat tails and excess vegetation have been removed and then re-established positive drainage. 

15. Repair erosion along left side of the access roadway resulting from concentrated runoff 
and inert material being buried in the gravel section. Prior to close out of the project and the 
release of the posted bonds, any and all foreign materials are to be removed from the stone 
section and replaced with stone. 

The erosion along the left side of the access roadway was repaired. Earth berm was installed on the lover side of 
receiving DI-7 inlet to prevent overflow of runoff on the BMP slope. The erosion on the maintenance road was 
repaired and two stone diversion rills were added across the road to direct the water toward the swale and 
prevent future erosion. 

P: \33315.01 Stonehouse Glen BMP Outf\docs\letters \2013-05-15 Comments Response Letter Record Drawings\2013-05-15 record Drawings Comments Response 
Letter.docx 



Date: 2013--04-22 
Project No.: 33315.01: 

WC094-Adjacent to Stonehouse Glen and Newland Court 
Construction - Related Items: 

11. Remove 8" -1 O" of sediment from throughout the pond bottom and from the area 
surrounding the primary pond orifice and re-vegetate the area following the remediation 
work. 

The low flow orifice was adjusted to create positive drainage. The pond inflow areas have been regarded and 
stabilized. Additional outlet protection RipRap have been added and sealed with the mortar. 

2 

12. Repair erosion along the BMP access roadway. Currently there is a rill that has formed 
along the centerline of the drive primarily due to inaccessibility of stormwater to the rip rap 
lined ditch along the side of the access. Prior to resubmittal, a smooth transition needs to be 
provided into the referenced channel to promote positive drainage into the measure. 

The erosion on the maintenance road was repaired and two stone diversion rills were added to prevent future 
erosion. 

13. Re-establish the access roadway at Newland Court per the approved plan. Currently a 
portion of the access has been covered with sod and is being maintained by the adjacent 
property owner and a utility box has been located in the centerline of the entrance. Prior to 
release of the project and associated bonds, the access must be relocated to the side of the 
utility and sod replaced with stone. 

It was confirmed that the access road easements to the BMPs is 30 feet wide, therefore existing maintenance 
roads is located within the access easement. The sod within the access road has been removed and replaced with 
stone base. 

WC091 - Adjacent to Ottaway Court 
Construction - Related Items: 

1. Remove sediment from inflows within the dry pond and ensure that the primary pond 
orifice is clear of debris and vegetation. 

2. Remove all vegetation from within the pond's primary outlet protection. 

3. Replace the cover on the manhole immediately upstream of the pond's outlet protection. 

4. Repair erosion along the BMP access road at the bottom of the hill. 

Excessive vegetation has been removed from the bottom of the pond and positive drainage has been re
established. The erosion along the BMP access road have been repair and all disturbed areas have been 
stabilized. 

P:\33315.01 Stonehouse Glen BMP Outf\docs\letters\2013-05-15 Comments Response Letter Record Drawings\2013-05-15 record Drawings Comments Response 
Letter.docx 



Date: 2013-04-22 
Project No.: 33315.01: 

WC092-Adjacent to Ashlock Court 
Construction - Related Items: 

3 

5. Repair and re-stabilize the eroded areas along the north facing interior slopes of the pond. 

The subject slopes have been stabilized as requested 

6. Remove 8"-lO"sediment from the pond bottom and from the area surrounding the primary 
pond orifice and re-vegetate the area following the remediation work. 

The sediment has been removed from the bottom of the BMP and the positive drainage has been re-established. 

7. Repair erosion along the right side of the outlet protection as associated with the inflow 
pipe and ensure the area is properly re-stabilized following the remediation work. 

The erosion along right side of the outlet protection has been corrected and the outlet protection has been re
installed. Additional RipRap has been added. 

8. Repair erosion and replace rip-rap at the primary BMP outfall. Much of the outlet 
protection from the pond has been washed downstream into the adjacent streambed. 

The outfall protection has been redesign to implement natural channel design principles. The stilling basin and 
series of steep pool have been installed below the BMP outfall. 

9. It appears from information obtained from a recent site inspection that the referenced 
stormwater management facility is not operating as originally intended as the downstream 
channel section is experiencing severe erosion and rip rap from the associated stilling basin 
has migrated several yards downstream. Though information provided in the record drawings 
appears to indicate that the associated components of the facility have been installed generally 
in accordance with the approved plans, information is necessary to show that the required 
attenuation volume has been provided with basin limits. Should it be determined that the 
facility has the required volume, it may be necessary to reevaluate the facility to insure full 
compliance with State Minimum Standard 19. 

The outfall protection has been redesign to implement natural channel design principles. The stilling basin and 
series of steep pool have been installed below the BMP outfall. 

WC093-Adjacent to Stonehouse Glen and Fieldstone Parkway 
10. James City County Engineering and Resource Protection Division has no comments to 
provide for this facility. 

Acknowledged. 

P:\33315.01 Stonehouse Glen BMP Outf\docs\letters\2013-05-15 Comments Response Letter Record Drawings\2013-05-15 record Drawings Comments Response 
Letter.docx 
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