
Return to: '

Adam R. Kinsman
Deputy County Attorney
101-C Mounts Bay Road

Williamsburg, VA 23185

{757',t2s3-66t2

COLINTY OF JAMES CITY. VIRGINIA

NF.CI AR ATION OF COVF'NANTS
INSPECTION/},IAINTENANCE OF DRATNACE SYSTEM

Ecopy

THIsDEcLARATIoN,mdethis t51^ a"rof JArrtunav . zo Dg ,bsrwem
JtlEw Iqlrlv tkgocl:qtrelt-*t-t-c. - 

, and all succeseors in interesg (,c0vENANT0R(s),),
owne(s) of the following property:

Parcel ldentifrcatioqr Number:
Legal Description: Tlc rrrei nf
Project or Subdivision Narne: v{tr
Document No._ O4oo a-2 qC
OR Deed Book
and the County ofJarnes City, Virginia(-COUNTYS

Page No.

WITNESSETH:

. .. | (we), th€ C-O,VENANTOR(S), with full authority to execute ffi, mortgages, other covenants,
and all rights, titles and int€res*s in the poperty described'above, do h"*b6;;ttffi*t ** co{"JNTy
as follows:

l' The COVENANTOR(S) shall pmovide maintenulce forthe &ainage system irrcluding any
runoff contrrol facilities, coyeyapce 

:yst€,Tls and associ*d easern€rrts, lt"*h;fr"; referred to as the"sYsTEM," locard on and serving the abov+&cribed property to ffisure thd dE S*srgM i-;;
remains in propr working conditisr in mordance witt approved desigr sbnArds, and with the law and
applicable execr*ive regulations. The sYsTEM shall not inch& utry 

"len-rt* 
1o",6| ffi;; ;;Virginia Oeptrnent of Transportation rights-of_way

2' If necessary, the covENANTo- R(s) 
"h4l 

t""y regular or special ass€ssnrents again* allpry{ or su@rrnt owrprs of property servd bi tto sysrcM io *utr itta tt* atiftiiffi;;"ty
maintained.

3' The CO\/ENANTOR(S) shall provi& and rnaintain peryetual eoess from pgblic rigtrt-
of-ways to the SYSTEM forthe couNTy, its 4gent aod its contractor]

4' The CIYENANTOR(S) shall grant the COUNTY, iB agent and its cqrbactor a right of
entry to the SYSTEM for the purpce of inspecting monitoring opo*lng; insalhnt ;;;;;";;
reconstructing maintaining or repairing the SySTEM.

5' r{, after yryd: notice by the couNTY, the covENANToR(s) shall tuil to rnaintain
the SYSTEM in accordance with the approved desigr stadards and with ti," lu* 

""a 
arJr*url

executive regulations, FIIUNTY may perform all-necessary repair or maintenance;;ri;d t#
Cot/NTY may assess,tf.CoVENAl'IToR(S) and/or atl property *t""4 by thr sySTEM fir ttle cost of
the work and anyappticable penalties.

Jn'r,afu*1'??'/e-t 
# o g ooo sds ?
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6. The COVENANTOR{S) shall indemnit 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 promdly notiry the COUNW when the
COVENANTOR(S) legally rransfea any of the COVENaVfOn(S)o responsibilities fry rhe SYSTEM.
The COVENAI"ITOR(S)' shall supply th€ COUNry with a copy of any docurnent of transfer, executed
by both parties.

8. The covenants contained herein shall nm widr the tand and shall bind the
COVENANTOR(S) and the COVENANTOR(S) treirs, execrrtors, administratols, sussessors and
assignees, and shall bind all present and subseqrpnt owners of prroperty ssrved by the SYSTEM.

9- This COVENANT shatl be rconded in the County L,and Records.

IN WITNESS WHEREOF, the COYENANTOR(S) have executed this DECLARATION OF
COVENAI.ITS as ofttrc date first above wriuen.

ACKNOWLEDGMENT

COMMONWEALTH OF VIRGINIA
CITY/COUNTY Of H6^i R.leD . to wit:

I hereby certiry that on this 
-! 

9"?ay of J Arrturrrcv . Z0_6,before the suhcribed, a Notary
Public for &e Cornrnonwealth of Viryinia" personally rypeared
acknowledge the foregoing insfuner* to be his/tler Act

\ ^ 
IN WITNESS WHEREOT, I have hereunto set my hand and official seal this l$lday ofrJArurrA&Y ,20 j&

lsEALl

Jox l.) ? Mzto*rrrrl and did

#*
Notary Registration Nur.r|bxjr: 7033 688



l

i

covENANTOR(S)

Print Name

Title

ACKNOWLFDCMENT

COMMONWEALTH OF VIRCINIA
CITY/COI.JNTY OF to wit:

I hercby c€rti& thal on this _ day of 20* before the subacribed, a
Public forthe Cmrmonwdlth of Virgini4 personally appearcd
acknowledge the foregoing insrurnent to Ui tris*rer Acr

IN wlTNEsS WHEREOF, I Inve lpretmto set my hand and official s€al this 

- 
day of20-.

lsEALI

Notary Registnaf ion Number:
Notary Public

My Commission expires:

€cfCI

Notary
and did

Address: 1'f0 I Cz4trftbJa- S-.
StJt {C ?OS Vt/tt-Lt,qns6u&e, L/.4 A gl(f
phoneNumbe,. 757- 5e S*deoo
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James City County, Virginia 

Environmental Division 
 

Stormwater Management / BMP Facilities 

Record Drawing and Construction Certification Forms 
 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 

23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled 

James City County Guidelines for Design and Construction of Stormwater Management BMP’s. 

Erosion and sediment control policy and approved plans generally require that at the completion of the 

project and prior to release of surety, an “as-built” plan prepared by a registered Professional 

Engineer or Certified Land Surveyor must be provided for the drainage system for the project, 

including any Best Management Practice (BMP) 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: New Town Section 7 & 8 Phase VII 

Structure/BMP Name: BMP B02 

Project Location: Newtown - Rollison Drive  

BMP Location: Adjacent Rollison Drive 

County Plan No.: SP - 0068 - 2007  

 
Project Type:  Residential   Business  Tax Map/Parcel No.: 384010056 

  Commercial   Office  BMP ID Code (if known):       

  Institutional   Industrial  Zoning District: MU 

  Public   Roadway  Land Use: Mixed Use 

  Other Mixed Use  Site Area (sf or acres): Undeternined 

 
Brief Description of Stormwater Management/BMP Facility: Wet Extended Detention Facility (A-3) 

Nearest Visible Landmark to SWM/BMP Facility: Intersecting Casey Blvd and Rollison Drive  
 

Nearest Vertical Ground Control (if known):     

  JCC Geodetic Ground Control  USGS  Temporary  Arbitrary  Other 

 Station Number or Name: 325 

 Datum or Reference Elevation: NGVD29 Elevation 110.67 

 Control Description: Benchmark Station #325 

 Control Location from Subject Facility:        
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Section 2 – Stormwater Management / BMP Facility Construction Information: 

 
PreConstruction Meeting Held for Construction of SWM/BMP Facility:   Yes  No  Unknown 

Approx. Construction Start Date for SWM/BMP Facility: February 2007 

Facility Monitored by County Representative during Construction:   Yes  No  Unknown 

Name of Site Work Contractor Who Constructed Facility: Jack L. Massie 

Name of Professional Firm Who Routinely Monitored Construction: AES Consulting Engineers and ECS, LLC 

Date of Completion for SWM/BMP Facility: May 2009 

Date of Record Drawing/Construction Certification Submittal: November 2009 

 

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

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

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

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

Section 3 – Owner / Designer / Contractor Information: 

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

     

 Name: New Town Associates 

 Mailing Address: 4801 Courthouse Street Suite 203 

 Williamsburg, Virginia 23188 

 Business Phone: 757-565-6200 Fax: 757-565-6291 

 Contact Person: Larry Salzman Title:       

 
Design Professional: (Note:  Professional Engineer or Certified Land Surveyor responsible for the design and 

preparation of plans and specifications for the Stormwater Management / BMP facility.) 

     

 Firm Name: AES Consulting Engineers 

 Mailing Address: 5248 Olde Towne Road Suite 1 

 Williamsburg, Virginia 23188 

 Business Phone: 757-253-0040 

 Fax: 757-220-8994 

 Responsible Plan Preparer: Robert E. Cosby, III, P.E. 

 Title: Project Manager 

 Plan Name: New Town Section 7 & 8 Roadway Infrastructure Plans Phase VII 

 Firm’s Project No. 6632-7-01 

 Plan Date: April 17, 2008 

 Sheet No.’s Applicable to SWM/BMP Facility: 05 / 06 / 08 / 12 /       

 
BMP Contractor: (Note:  Site Work Contractor directly responsible for construction of the Stormwater 

 Management / BMP facility.) 

     

 Name: Jack L. Massie 

 Mailing Address: 3900 Cokes Lane 

 Williamsburg, Virginia 23188 

 Business Phone: 757-566-8643 

 Fax: 757-566-8566 

 Contact Person: Scott Kozenski 

 Site Foreman/Supervisor: Scott Kozenski 

 Specialty Subcontractors & Purpose (for BMP Construction Only):   
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Section 4 – Professional Certifications: 

 

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

preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the 

drainage system for the project including any Stormwater Management/BMP Facilities.  

A Registered Professional Engineer is responsible for the inspection, monitoring and 

certification of Stormwater Management / BMP facilities during its construction.) 

 

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities 

 

Record Drawing Certification 

  

Firm Name: AES Consulting Engineers 

Mailing Address: 5248 Olde Towne Road Suite 1 

Williamsburg, Virginia 23188 

Business Phone: 757-253-0040 

Fax: 757-220-8994 

  

Name: Tom Sublet, L.S. 

Title: Senior Land Surveyor/Project Manager 

  

Signature:       

Date:       

  

Construction Certification 

  

Firm Name: AES Consulting Engineers 

Mailing Address: 5248 Olde Towne Road, Suite 1 

Williamsburg, VA 23188 

Business Phone: 757-253-0040 

Fax: 757-220-8994 

  

Name: Robert E. Cosby III, P.E. 

Title: Project Manager 

  

Signature:       

Date:       

  

 
I hereby certify to the best of my knowledge  

and belief that this record drawing represents the actual 

condition of the Stormwater Management / BMP 

facility.  The facility appears to conform with the 

provisions of the approved design plan, specifications 

and stormwater management plan, except as specifically 

noted. 

 

 
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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

____________________________________ (Seal) 

 

Virginia Registered Professional Engineer 

Or Certified Land Surveyor 

 

____________________________________ (Seal) 

 

Virginia Registered  

Professional Engineer 
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Section 5 – Record Drawing and Construction Certification Requirements and Instructions: 

 
 PreConstruction Meeting – Provides an opportunity to review SWM / BMP facility construction, 

maintenance and operation plans and address any questions regarding construction and/or 

monitoring of the structure.  The design engineer, certifying professionals (if different), 

Owner/Applicant, Contractor and County representative(s) are encouraged to attend the 

preconstruction meeting.  Advanced notice to the Environmental Division is requested.  Usually, 

this requirement can be met simultaneously with Erosion and Sediment Control preconstruction 

meetings held for the project. 

 

 A fully completed STORMWATER MANAGEMENT / BMP FACILITIES, RECORD 

DRAWING and CONSTRUCTION CERTIFICATION FORM and RECORD DRAWING 

CHECKLIST.  All applicable sections shall be completed in their entirety and certification 

statements signed and sealed by the registered professional responsible for individual record 

drawing and/or construction certification. 

 

 The Record Drawing shall be prepared by a Registered Professional Engineer or Certified Land 

Surveyor for the drainage system of the project including any Best Management Practices. 

 

 Construction Certification.  Construction of Stormwater Management / BMP facilities which 

contain impoundments, embankments and related engineered appurtenances including subgrade 

preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, 

cutoffs, toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored 

by a Registered Professional Engineer or his/her authorized representative.  The Engineer must 

certify that the structure, embankment and associated appurtenances were built in accordance with 

the approved design plan, specifications and stormwater management plan and standard accepted 

construction practice and shall submit a written certification and/or drawings to the Environmental 

Division as required.  Soil and compaction test reports, concrete test reports, inspection reports, 

logs and other required construction material or installation documentation may be required by the 

Environmental Division to substantiate the certification, if specifically requested.  The Engineer 

shall have the authority and responsibility to make minor changes to the approved plan, in 

coordination with the assigned County inspector, in order to compensate for unsafe or unusual 

conditions encountered during construction such as those related to bedrock, soils, groundwater, 

topography, etc. as long as changes do not adversely affect the integrity of the structure(s).  Major 

changes to the approved design plan or structure must be reviewed and approved by the original 

design professional and the James City County Environmental Division. 

 

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

completion of Stormwater Management / BMP facility construction. Submittals must be reviewed 

and accepted by James City County Environmental Division prior to final inspection, acceptance 

and bond/surety release. 

 

Dual Purpose Facilities – Completion of construction also includes an interim stage for 

Stormwater Management / BMP facilities which serve dual purpose as temporary sediment basins 

during construction and as permanent stormwater management / BMP facilities following 

construction, once development and stabilization are substantially complete.  For these dual 

purpose facilities, construction certification is required once the temporary sediment basin phase 

of construction is complete.  Final record drawing and construction certification of additional 

permanent components is required once permanent facility construction is complete. 

 

Interim Construction Certification is required for those dual purpose embankment-type facilities 

that are generally ten (10) feet or greater in dam height (*) and may not be converted, modified or 

begin function as a permanent SWM / 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. 



Page 5 of 16 

 

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 Environmental Division due to the 

size or presence of the structure or due to evidence of improper construction. 

 

(*Note:  Dam Height as referenced above is generally defined as the vertical distance from the 

natural bed of the stream or waterway at the downstream toe of the embankment to the top of the 

embankment structure in accordance with 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 Environmental Division.  (Note:  Refer to the current edition of the James 

City County Guidelines for Design and Construction of Stormwater Management BMP’s manual 

for a complete list of acceptable BMP’s.  Currently there are over 20 acceptable water quality 

type BMP’s accepted by the County.) 

 

 Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo, 

etc.) set of the approved stormwater management plan including applicable plan views, profiles, 

sections, details, maintenance plans, etc. as related to the subject SWM / BMP facility.  The set 

shall indicate “RECORD DRAWING” in large text in the lower right hand corner of each sheet 

with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed 

beside design values.  Approved design plan values, dimensions and data shall not be removed or 

erased.  Drawing sheet revision blocks shall be modified as required to indicate record drawing 

status.  Elevations to the nearest 0.1’ are sufficiently accurate except where higher accuracy is 

needed to show positive drainage.  Certification statements as shown in Section 4 of the Record 

Drawing and Construction Certification Form, or similar forms thereof, and professional 

signatures and seals, with dates matching that of the record drawing status in the revision or title 

block, are also required on all associated record drawing plans, prints or reproducibles. 

 

 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, it is requested that the 

record drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an 

acceptable electronic file format such as *.dxf, *.dwg, etc. or in a standard scanned and readable 

format.  The electronic file requirement can be discussed and coordinated with Environmental 

Division staff at the time of final submission. 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

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

 

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

    

XX  1. All constructed facilities meet approved design plans, unless otherwise shown.  Record  

   information or deviations from approved design plan shown in clearly annotated format and/or 

   boxed beside design values. 

    

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 DRAWING” in large text in lower right hand corner  

   (Approved County Plan Number and BMP ID Code can be included if known). 

    

XX  4. All plans 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 / BMP facilities, as applicable.)  

    

XX  1. All requirements of Section I (Methods and Presentation) apply to this section. 

    

XX  2. Plan Views:  Show general location, arrangement and dimensions.  Location and alignment shall  

   generally match approved design plans. 

    

XX  3. 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. 

    

XX  4. Top widths, berm widths and embankment side slopes. 

    

XX  5. Show length, width and depth of facility or grading, contours or spot elevations as required to 

   verify permanent pool and design storage volumes were met or were reasonably close to the 

   approved design.  Evaluation of as-built grading, contours, spot elevations, or cross-sections, may 

   be necessary by the professional to ensure approved design configurations, depths and volumes 

   were closely maintained.  If grading or elevations are significantly different from the approved 

   plan, the Environmental Division shall be contacted immediately to determine whether the  

   variation is acceptable or whether further evidence will be required.  Facilities which do not 

   closely resemble approved plan grades, elevations or configurations may require regrading by the 

   Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved 

   design water surface elevations, discharges or freeboard were closely maintained. 

    

XX  6. 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. 

    

XX  7. Profile or elevations along the entire centerline of the emergency spillway.  Emergency spillway 

   may be steeper, but no flatter or narrower than design. 

    

XX  8. Elevation of the principal spillway crest or outlet crest of the structure. 
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XX  9. Primary control structure (riser) diameter or dimensions, height, type of material and base size. 

   Indicate provisions for access that are present such as steps, ladders, etc. 

    

XX  10. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains. 

    

XX  11. Type and size of anti-vortex and trash rack device.  Height, diameter, dimensions, bar spacings (if 

   

applicable) and elevations relative to the principal spillway crest.  Indicate if lockable hatch is 

present or not. 

    

Inc  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. 

    

Inc  13. Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom. 

   May need to obtain this information during construction. 

    

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

    

XX  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. 

    

Inc  17. BMP interior and periphery landscaping zones conform with arrangements and requirements of 

   the approved design plan. 

    

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

    

Inc  19. Fencing location and type, if applicable to facility. 

    

Inc  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. 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

 
( Key for Checklist is as follows:    XX Acceptable       N/A 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.) 

    

XX  A1. All requirements of Section II, Minimum Standards, apply to Group A facilities. 

    

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

   construction. 

    

XX  A3. Sediment forebays or pretreatment devices provided at inlets to pond.  Generally 4 to 6 ft. deep. 

    

N/A  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. 

    

N/A  A5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment  

   monitoring purposes. 

    

N/A  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. 

    

XX  A7. 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:1V). 

    

N/A  A8. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the 

   principal spillway structure. 

    

XX  A9. Wet permanent pool, typically 3 to 6 feet deep, is provided and maintains level within facility. 

    

XX  A10. Low flow orifice has a non-clogging mechanism. 

    

N/A  A11. A pond drain pipe with valve was provided. 

    

XX  A12. Pond side slopes are not steeper than 3H:1V, unless approved plan allowed for steeper slope. 

    

N/A  A13. End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 

   hazard. 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

 
( Key for Checklist is as follows:    XX Acceptable       N/A 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). 

    

      B1. 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 (½) 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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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

 
( Key for Checklist is as follows:    XX Acceptable       N/A 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) 

    

      C1. 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. 

    

      C10. Stormwater outfalls provided for overflow associated with larger design storms. 

    

      C11. 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. 

    

      C13. Observation well provided. 

    

      C14. Adequate, direct access provided to the facility for future maintenance, operation and inspection. 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

 
( Key for Checklist is as follows:    XX Acceptable       N/A 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) 

    

      D1. All requirements of Section II, Minimum Standards, apply to Group D facilities. 

    

      D2. Sediment pretreatment devices provided. 

    

      D3. For D-1 BMPs (Bioretention Cells), pretreatment consisting of a grass filter strip below level 

   spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided. 

    

      D4. For D-1 BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided 

   was based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials 

   were provided; woody vegetation is absent from inflow locations; and trees are located around 

   facility perimeter. 

    

      D5. Facility was not used for erosion and sediment control purposes and sediment was prevented from 

   entering the facility to the greatest extent possible during construction. 

    

      D6. No visible signs of accumulated silt/sediment were present in the facility following construction or 

   alternately, accumulated silt/sediment was properly removed. 

    

      D7. Filtering system is off-line from storm drainage conveyance system. 

    

      D8. Overflow outlet has adequate erosion protection. 

    

      D9. Deflector, diversion, flow splitter or regulator structure provided to divert the water quality  

   volume to the filtering structure. 

    

      D10. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer  

   beneath the facility. 

    

      D11. 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. 

    

      D12. Stabilization and acceptable vegetative cover established over contributing drainage area prior to  

   conveyance of stormwater to the facility. 

    

      D13. No visual signs of erosion or channel degradation immediately downstream of facility. 

    

      D14. Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

 
( Key for Checklist is as follows:    XX Acceptable       N/A 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) 

    

      E1. All requirements of Section II, Minimum Standards, apply to Group E facilities as applicable. 

    

      E2. Open channel system has constructed longitudinal slope of less than four (4) percent. 

    

      E3. No visual signs of erosion in the open channel system’s soil and/or vegetative cover. 

    

      E4. Open channel side slopes are no steeper than 2H:1V at any location.  Preferred channel sideslope 

   is 3H:1V or flatter. 

    

      E5. 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. 

    

      E8. Gravel diaphrahm provided in areas where lateral sheet flow from impervious surgaces 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. 

    

      E10. Open channel system areas with grass covers higher than four (4) to six (6) inches were properly 

   mowed. 

    

      E11. 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:1V maximum at any location. 

    

      E15. 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. 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

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

 

VIII.  Group F – Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention 

   with Forebay) 

    

      F1. 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 O-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. 

    

      F10. Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation. 

    

      F11. 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. 

    

      F15. 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. 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

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

 

IX.  Group G – Open Spaces       (Includes All Open Space Types G-1; G-2; and G-3) 

    

      G1. 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). 

    

      G5. Adequate protection measures were implemented during construction to protect the defined 

   dedicated open space areas. 

    

      G6. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or  

   graded). 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

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

 

X.  Storm Drainage Systems (Associated with BMP’s Only)  

    

  

(Includes all incidental stormwater drainage conveyance systems associated with SWM/BMP 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 SWM/BMP 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.) 

    

XX  SD1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

    

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

    

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

    

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

    

XX  SD5. Class, length, width and depth of riprap and outlet protections or dimensions of special energy  

   dissipation structures. 

    

XII.  Other Systems (Includes any non-typical, specialty, manufactured or innovative stormwater  

   management/BMP practices or systems generally accepted for use as or in  

   conjunction with other acceptable stormwater management / BMP practices. 

   Requires evidence of prior satisfactory industry use and prior Environmental 

   Division approval, waiver or exception.) 

    

      O1. All requirements of Section II, Minimum Standards, apply to this section. 

    

      O2. Certification criteria to be determined on a case-by-case basis by the Environmental Division 

   specific to the proposed SWM/BMP facility. 
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STORMWATER MANAGEMENT / BMP FACILITIES 

RECORD DRAWING CHECKLIST 

 
 

   

XIII.  References (The James City County Record Drawing and Construction Certification Forms and 

   Checklists for 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. 
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James City County Environmental Division
Stormwater Management/BMP Record Drawing and

Construction Certification Review Tracking Form

Stormwater Management Facility :

ProJect Name:
County Plan No.:

*.

dlnspector Check of RD/CC (forward to Inspector
y',Pre-Inspection Drawing Review of Approved Plan
d F1nal Insoection (FI) Performed Date:{}ind Inspection (FI) Performed Date:
dftcord Drawing (RD) Review Date:
a/ Construction Certification (CC) Review Date:

:-, ,Reinspection (if necessary):
e/ Adceotable for SWM Puroos ). Ok to proceed with bond release.flNceptable for SWM Purposes (
{ @mllete "Suretv Reouest Forn{ jfumplete "Surety Request Form".
p/CheclVClean active file of any remaining material and finish "As-Buiit" file.
n ,Md to County BMP Inventory/Inspection schedule (Phase I, II or III).
{ p@py Final Inspection Report into County BMP Inspection Program file.
{gbtain Digital Photographs of BMP and save into County BMP InventqryF
v/equest-mylar/'e C> l'N{lffiplete "As-built Tracking Log".
e/Last check of BMP Access Database (Coun$ BMP Inventory).
r Add BMP to ICC Hydrology & Hydrau'lic database (optionalj.'
n Add BMP to Municipal BMP list (if a County-owned facility)
n Add BMP to PRIDE BMP ratings database.

:r Actions:
n No comments.
n Comments. Letter Forwarded. Date:
n Record Drawing (RD)
a Construction Certification (CC)
n Construction-Related (CR)
a Site Issues (SI)
n Other:

n Second Submission:

lnspector:

Chief Engineer;

8*x See separate checklist, if needed.
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In accordance with the requirements of the Chesapeake Bay Presemation Ordinonce, Chapter
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitled
James City County Guidelinesfor Design and Construction of Stormwater Management BMP's.
Erosion and sediment control policy and approved plans generally require tht ot the completion of the
proiect and prior to release ofsurety, an "as-built" plan prepared by a registered Professional
Engineer or Certitied Land Sumeyor mast be providedfor the drainage systemfor the project,
including any Best Management Practice (BMP) facilities. In addition,for BMPfacilities involving
the construction of an impounding structure or dam embankmcnt, certifi.cation is required by a
Professional Engineer who has inspected the sffucture during its construction. Currently there ore
over 20 water quality fype BMP's aecepted by the County.)

Section I - Site Information:

Project Name:
Structure/BMP Name:

Project Location:
BMP Location:
Countv Plan No.:

Project Type:

New Town Section 7 & 8 Phase VII
BMP BO2
Newtown - Rollison Drive
Adiacent Rollison Drive

- 0068

fl Residential

flCommercial
fl Institutional
I pultic

I Ottrer Mixed Use

f]Business
nomce
I Industrial

I Roadway

384010056Tax Map/Parcel No.:
BMP ID Code (if known):
ZoningDistrict:
Land Use:

Site Area (sfor acres);

Brief Description of Stormwater Management/BMP Facility: Wet Extended Detention Facilitv (A-3)

Mixed Use

Undetemined

Intersecting Casey Blvd and Rollison DriveNearest Visible Landmark to SWM/BMP Facility:

Nearest Vertical Ground Control (if known):

X ICC Geodetic Ground Conrrol E USCS
Station Number or Name: 325

I Temporary ! artitrary E ottrer

Datum or Reference Elevation: NCVD29 Elevation 110.67

Control Description: Benchmark Station #325

Control Location from Subiect Facility:

Page I of 16



Return to:
Adam R. Kinsman
Deputy County Attorney
101-C Mounts Bay Road

Williamsburg, VA 23185
(757',t253-66t2

COUNTY OF JAMES CITY, VTRGINIA

NFCI ARATION cIF Co\rn{Ar\rrs
INSPECfiON/MAINTENANCE OF DRAINAGE SYSTEM

@copy

. r THIS DECLARATION, made this t6*n ory of JArrruAr.v . za o? .betrreeslNew fow! Asgo.elt:'gs r.t-r-c , and all $!cc6sof3 in int€re$, (,covENANToR(s),),
owner(s) ofdre fotlowing proputy:

Parcel ldentificdion Number:
Legal Descripion:
Project or Subdivision Name: 1/€
Document N o._ O4oo Aa
QR Deed Book
and the County ofJames City, Virginia ("COUNfy.,j

WTINESSETH:

. -- I (we), the covENANToR(s), with Iirll authority to execut€ deds, mortgages, oth€r covenants,
and all ridrts' titles and ht€rcsts in the property describedabove do hereby covenifr t"iA t* CO1-INTy
as follows:

l' The COVENANTOR(S) shalt provi& maintenance for the drainage systenr inclgding any
runoff control facilities, collv€yarye systenrs and associded €sernentss lrereimser re6 to as &e'sYsTEl4" locatd on and serving tte abovedescribed property to €Nrsrre thd tlrc itiTEM ;*J
remains in pper working condition in accordane wittr approved Aerigr standffidq annd with the law and
applicable execr*ive regulations. The SYSTEM shall not inchde any elcments locatd within any
Virginia Oryrtment of Transportation rights-of-way.

2' If necessary, th€ COVENAIITOryS) strall levy rogular or spocial assessnpnts rg'inst all
present or su@rrnt owners of propaty served by rhe SYSTEM to ensureih* the SYSTEM i--t"pft
maintained.

3' The COVENANTOR(S) shall provide and maintain p€re€tual aogens from prblic right-
oiways to the SYSTEM for the couNTy, its agent and ia conractor.

4' Th€ COVENANTOR(S) shalt grant the COUNTY, its agent ard its contractor a right of
entry to &e SYSTEM for tlrc purpoae of inspectitg; monitoring oper*ing, installing **t*ling,
reconstructing mainfaining or repiring the SySTEM.

5. li a*er reasonable notice by tlr€ COUNTY, the COVENANTOR(S) shall fail to nmintain
the SYSTEM in accordmce -yg$" approved design stardads srd with til tu* ard applicable
executive regulations, the COUNTY may perform all-necesary repair or maintenane worlq ad the
C0I"JNTY may asws,tlrc.COvENANTOR(S) and/or atl prroperty serea by *F sysTEM frr tlrc cost of
the work md any aplicable pendties.

PageNo.

\tu.afu'u,n41dt # o g o oct 3{3 7
Page I of3
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6. The COVENANTOR{S) shall indemnify and save the COLNTY harmless from any and
all claims for damages to perssts or prop€rty arising irom the instatlation, construction, rnaintenance,
repair, operation or us,e of the SySTEM.

7. TtF COVENANTOR(s) shall promsly notify th€ COuNTY when the
CovENANToR(s) leplly ttarrf€rs any'of the CO'krNANiOqS)'-responsibilities for the SysTEM.
Ih: c9vrIAl-lToR(s) shall zupply &e coLtNry with a copy of any a*,*utrt of *ansfer, executed
by both parties.

8. The covenants contained her€in shall run wittr the lard ard shall bind
COVENANT9S(I) ad ttr€ COVENANTOR(S} heiq exscrrrorls, dniniscarors, srlcc€ssors
assignees, and shall bird dl Present and subeequent-owncrc of pnoperty served by dE StiSffna.

9- This covENANT shall berecorded in the co,nty Lard Records

IN Wffi{ESS WHEREOF, the COVENA}ITOR(S) have exeqsod this DECLARATION OF
COVENANTS a ofthe date first above written.

ACKNOWLEDGMENT

COMMONWEALTH OF VIRCINIA
CITY/COUNW OF H6ll R. tCD . to wit:

I hereby c€rtit'that on this *!€tay of Jarrlr,r*sv . z}-dA-before the subccribe4 a Notary
Public forthe commonweatth of virginia personally rypeared ..toH rJ 'p Mno*^nJ and did
acknowledge tlre forEgoing insrunrent to be hidher Act

the
and

\ ^ 
IN WITNESS WHEREOR I have hereunto set my hand and official seal &is -l=:oaya ofr.)ArurrA&y . 20_0L

lsEALl

Notary Registraion Number: 7 O 3 7 688

L

MyCommixionexpires:W



coVENANTOR(S)

hintName

Title

ACKNOWLF.NCMENT

COMMONWEALTH OF VTRCIMA
CITY/COI.JNTY OF !o wit:

I hercby c€rtify that on this _ day of

lsEALl

Notary Regisffi ion Number:

My Commission expires:

This Decl@ion of

Name:

Print Name:

€crd
Add,ess: /'{O / Co4(fftarta *r.
5d t ft 2AS I't/tt-Lt,4nSBuKe, t /,4 e g/Ff

20 . before the subscriH, a Notary
and didPublic forthe Cmrmonwealth of Virginia, personally rypearcd

acknowledge the foregoing instnrment to be his*lsr Act 
'

IN WITNESS WHEREO4 I have herermto set my hand md official seal this 

-day 

ofz0-..

Notry Public

PhoneNumbe , 757- 5€5*6qoo
Page 3 of3

County Attorney

(drainagel.pre)



EXISTING ROLLISON DRIVE

(58' PUBLIC R/W)

LR#090006228

EXISTING CASEY BOULEVARD

(74' PUBLIC R/W)

LR#060004140
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PRINCIPAL SPILLWAY DESIGN

PRESSURE TREATED WOOD BAFFLE STRUCTURE

SECTION A-A
UPSTREAM  ELEVATION
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CONSULTING ENGINEERS

Hampton Roads I CentralVirginia I Middle Peninsula

5248 Olde Towne Road, Suite 1, \Mlliamsburg, Virginia 23188
Phone (757) 253-0040 / Fax (75n2tO-8994

.do**'\
JAN t 0 2013

aesva.com fsctmo

co.:
Ad&ess:

ATTN: Amy Parker

James City County

Engineering & Res. Protection

Building E

WEARE SENDING YOU THE FOLLOWING ITEMS:

THESE ARE TRANSMITTED as checked below:

I originat(s) [ prin(s)

I Copy of letter(s)

D eunls;

fJotnen

n for your signature

I ns you requested

E nttacneo
n Under separate cover via

n Specincation(s) [ Cnange Order

I for review and comment

n ns requested by:

I for your approval

X ror your use

D other:

REMARKS:

DATE
1110113

JOB NO.
6632-7-05

FROM:
Bob Cosby

RE
New Town, Section 7, Phase Vll
BMP As-Builts

coPtEs DATE No. ofPaqes DESCRIPTION
1 1t10t13 1 CD with PDF of As-builts and Certification

MA: SHanC Deliver lUpS Ground flUpS Next DayAir nUSpS Mait D O$rer:

lf enclosures arc not as noted, kidly notify w at once.
Fil€ name: S:Uob\6634s7\01-PhaseT\ArfntrnConesponttence\Transmittds\6632-7-1-T08.doc
Fo.]'fl.R6t.7lg2

Pags t ot t



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

Page

I.

tr.

m.
IV.

General

Site Plan

Narrative

Calculations

1

I
a
J

4

Stormwater Management Design Plan
I.

II.
n.
ry.
V.

General

Stormwater Conveyance Systems

Stormwater Management / BMP Facilities

Outlet Protections

Additional Comments and Information

5

8

t4
L4

GENERAL INFORMATION
Project Name: New Town - Section 7. Phase VII
Owner / Applicanl New Town Associates. L.L.C./AES Consultine Enginee$
Plan Preparer: AES Consulting Engineers/ Robert Cosby Ernail: rcosby@aesva.com
Project Location: New town Section 7. Phase VII
Tax Map / Parcel: (38-4) (24-0-0010)
CountyPlanNo. (if known): _
CountyBMPType:_ ( )
Other information submitted in addition to this checklist (Check all that applr:

X Design or Construction Drawings (Plans, Profiles, Details, etc.).

X Erosion & Sediment Control Plan (Plan, Details, etc.).

I Erosion & Sediment Control Plan Desip Report.
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JAMES CITY COANTY, WRGINIA
ENWRONMENTAL DIWSION

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST

I. GENERAL:

Yes No N/A
X n n FAMILIANW with current versions of Chapter 8, Erosion and Sedimentation Contol and

Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City County,
Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH).

X ! ! LAND DISruRBING PERMIT AND SILTATTTN AGREEMENTwith surery are required
for the project.

n X n fARANCEif necessary, requested in writing, for the plan approving authority to waive or
modify any of the minimum standards and specifrcations 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 contol plan for the site.

III. SIM PLANz

Yes No N/A
X tr n WCINITY MAP locating the site in relation to the surrounding area. Include any major

landrnarls which might assist in physically locating the site.

X n n INDICATE NoRZlldirectioninrelationtottre site.

X n n LIMITS OF CLEAuING AND GRADINGfoT the sire including that required for
implementation of erosion and sediment controls, stockpile areas and utilities.

X tr n DISTURBED AREA ESTIMATES nacres or square feet for the project.

X n n EnSnNG TOPOGRAPHYoT contows for the site at no more than 5 foot contour interval.

X n n 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).

X n n EnSnNG AND PROPOSED SP}T 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.

X n tr EXISTING VEGETAnONincluding existing tree lines, grassed or unique vegetation areas.
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Yes No N/A
X n D EXISTING SITE FEATURES ncluding roads, buildings, homes, utilities, steams, fences,

structures and other important surface features of the site.

X n n SOILS MAPwith soil symbols, boundaries and legend in accordance with the current Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia.

X n n ENVIRONMENTAL INVENTORI,in accordance with Sectio n23-10(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 thafr25 percent. For wetlands, provide a copy of issued permits or satisfactory
evidence that appropriate permits are being pursued for thc entire project.

X n ! I\\-YEAR FLOODPLAIN LIMITSoT any special flood ha,ardareas or flood zones based
on appropriate Federal Managerrent Agency Flood Insurance Rate Maps (FIRMs) or Flood
HazardBoundary Maps (FHBMs) of James City County, Virginia.

X n n DRAINAGE AREAS for offsite and onsite areas, existing or proposed as applicable.
Include drainage divides and directional labels for all subareas atpoints ofinterest and srze
(in acres), weighted runoff coefficient or curve number and times of concentration for each
subarea.

X D n CNTICAL EROSION ANEAS which require special consideration or unique erosion and
sediment contol measures. Refer to the VESCH, Chapter 6 for criteria.

X n n DEVELOPMENT PI-tlN forthe site showing all improvements such as buildings,
structures, paxking axeas, access roadways, above and below ground utilities, stormwater
maragement and drainage facilities, hails or sidewalks, proposed vegetation and
landscaping, amenities, etc.

X n n LOCATION OF PRACTICESproposed for erosion and sediment control, tree protection
and tenrporary stormwater management due to land disfurbance 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.

X tr tl TEMPORARY STOCKPILE AkEASor staging and equipment storage areas as required for
onsite or offsite construction activities or indicate that none are anticipated for this project.

n n X OFFSITE LAND DISTURBING AREAS including borrow sites, waste areas, utility
extensions, etc. andrequirederosionand sedimentcontrols. Ifnone are anticipatedforthe
project, then indicate on the plans by general or erosion and sediment control notes.

X n n DETAILSoT 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.) maybe referenced to the
current version of the VESCH. Specific dimensional or modifred 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 taps, basins, charmels,
slope drains, etc. Any modification to standard details should be clearly defined, explained
and illustated.

I

t
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Yes No
XN

xntr
XtrN

trnx
xntr

xnn

Yes No N/Axnn
xntr
xnn

nnx
xnn

XtrN

NARRATIYE:

N/A
n MAINTENANCE PMN or altemately, 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 projecl

TRENCH DEWATENNGmethods and erosion and sediment controls, if anticipated for the
project.

CONSTRUCTION SEQUENCEoutlining 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 confractor.

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

STANDARD CAUNTY NOTES are required to be placed onthe erosion and sediment
controlplan. Refbr to the standard James City County Erosion and Sediment Control
Notes dated May 5,1999.

PROFESSIONAL SEAL AND SIGNAZURE required on final and corrylete approved plans,
drawings, technical reports and specifications.

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

EUSTING SITE CONDIUONS description of existing topography, land use, cover and
drainage patterns at the site.

ADJACENT AREI descriptions of neighboring onsite or offsite areas such as streams,
lakes, property, roads, etc. andpotential irnpacts due to concentrated flow or runofffrom
the land disturbing activrty.

OFFSITE DISTURBED AUEAdescriptions ofproposed borrow sites, water or surplus
areas, utility extensions and erosion and sediment contuols to be irrylemented.

SOILS DESCRIPTIONbiefly summarizing site, disturbed area and drainage basin soils
including name, unit, hydrologic soil group (HSG) classification, surface runoff potential,
erodibility, permeability, deptlU texture, structure, erosion hazards, shrink-swell potential,
limitations for use and anticipated depths to bedrock and the seasonal water table, as

applicable.

CNflCAL AREAS onthe site which may have potentially serious erosion and sediment
conftol problems and special considerations required (i.e, steep slopes, hydric soils,
channels, springs, sinlfioles, water supply resewoirs, groundwater recharge areas, etc.)
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Yes No N/A
X tr n PR)P)SED ERosIoN & SEDIMENT C)NTR)L 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 confiol
measure.

X n n STABILIZATION MEA,SURES required for the site, either tempomry or permanen! and
during and following construction including temporary and pennanent seeding and
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or
special stabilization techniques to be utilized at the site.

X tr D STORMWATER MANAGEMENT CINSIDERAITONSfoT rhe site, either of ternporary 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.

TV. CALCULATIONS:

Yes No N/A
X ! n CALCULATI)NS AND C)MPUTATI)NS associated with hy&ology, hydraulics and

design of proposed tenponry and permanent erosion and sediment control measures
including: sediment taps and basins, diversions, stonnwat€r conveyance channels,
culverts, slope drains, outlet protections, etc. Corrputations 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.

X n tr TEMP)RARY SEDIMENT BASIN DESIGN DATA SHEEZ submitted for each basin along
with schematic or sketch cross-section showing applicable design and construction data,
storage volumes (wetdry), dimensions and elevations. Peak design runoff to be based on
the 2- or 2i-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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^#i,{#,f!,{{f,";i{}f.#
STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

l. GENERALz

Yes No N/Axntr

nnx

nnx

xnn
trxn

trtrx
NXtr

xnn
xnn

FAMILIANTY with current versions of the James City County Guidelines for Design and
Construction of Stormwater 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 Contol Handbook (VESCH);
and the Virginia Stormwater Management Handbook (VSMH).

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

LANANCE REQUEST Lfnecessary, requested rn writing for the plan approving authority
to waive or modiff 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 becorne part of
the approved erosion and sediment control plan for the site.

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved
stormwater managementplans, drawings, technical re,ports and specifications.

IryORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater management plan for
the project atlains at least 10 BMP points (New Development) or traditional pollutant load
reduction corrputations per the Chesapeake Bay Local Assistance Manual (Redevelopment
Only)

PROPOSED CONSERI/ATION EASEMENT AkEASfor any nafiral open space points
claimed in the BMP worksheet.

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

FEMA FIRM PANELreference with designated special flood hazard €lreas or zone
designalisns associated with the site, as applicable.

DRAINAGE AREA MAPat 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, runoffcoefficient or curve number and
time of concentation for each subarea shown on the map.
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YesNo NIAxntr

xnn

XND

xnn

xnn

xnn

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 ILANAGEMENT NARRATIVE in a brief and simple format which
describes the project; location; site and drainage basin soil characteristics; receiving water
s1d1'ninage 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 Fogram; and any special assumptions utilized for development of the
stormwater management and drainage designplan or corrputations.

TEMPORARY STORMI4/ATER MANAGEMENT (if applicable) for contol of stormwater
runoffencountered during construction activities in addition to measutes provided in the
erosion and sediment contol plan or stormwater management/drainage plan for the site.
Adequate protection measures or sequencing provided.

MODIFICAUON PLAN clearly defined for tenporary sediment control structures which
will be converted to pennanent SWM/BMP structures. Includes appropriate hydrologic
and hydraulic computations, conversions, sequencing and cleanout information or details.
Norrnally related to primary control structures associated with dry detention or wet
retention ponds. Normally not permitted for Group C or D categories such as bioretantion,
infrltation and filtering system facilities.

STORMIryATER MANAGEMENT anil DRAINAGE DESIGN REPORT na bound 8-ll2x
I I inch size format. Report shall generally include a title sheet, date, project identification,
owner and preparer information, table of contents, na:rative, srunrnaries and corrputations
as required. Corryutations may include: backwater, closed conduit, headwater, hydraulic,
hydraulic grade line, hydrology, inlet, open channel, storm sewer, water quality, extended
detention or sfream channel protection and multi-stage storm routing calculations, as

applicable, for the project. Computation datamay include hand or corryuter generated
computations, m4ps or schematics. All information should be presented in a clear, easy to
follow format and should closely match construction plan information.

PI-/IN VIEW at I inch: 50 ft. scale or less (1" :40', 1" : 30', etc.)

X n tr Northarrowandplanlegend.
X n tr Propertylines.

E n n Adjacentpropertyinformation.
X E n Existing site features and existing inrpervious cover areas.

X tr tr Irrpervious cover tabulations.

X - - Existing drainage facilities (natural or rnanmade)

X tr n Existing environmentally sensitive areas (RPA, wetlands, floodplain,
steep slopes, critical soils, buffers, etc.)

X tr tr Existing and proposed contouxs (!' ar 2'contour interval) and spot
elevations as necessary to define high and low topography.

X n tr Existing and proposed easement locations.

t
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xtrn
xntr
xnn
ntrx

S TORMWATE R C ONYE YANC E SYSTE M S z

PIAN VIEWSxnn
xnn

Proposed site irrprovements 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 ateas, pond interior,
etc.)
Proposed slope stabilization areas (riprap, blankets, mattings, walls,
etc.)
Delineation of permanent pools and the 1-, 2-,l0- 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 pernanent stonnwater maaagement,
BMP or drainage facilities.

YesNo N/Axnnxtrtr

nnxXtrtrxnnxtrtrxtrnxntr

Yes No N/Axnn

xnnxnn

Storm drain lengths, sizes, types, classes and slopes for all segments.
Label directly on plan or use structure/pipe schedule.
Access structure (inlets, manholes, junctions, etc.) rim elevations,
inverts, type and required grate or top unit and lengths labeled.
All structure numbers labeled.
Adequate horizontal clearance from other site utilities or sfuctures.

Typical storm drain bedding details or reference note.
Standaxd details or reference note for all proposed access structure
types (inlets, manholes, jrmctions, 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, lengttq side slope, and
installation depth required for construction. Charmel design data as

necessary may also be included.
Outlet protections at all pipe outfalls.

trxtr

tr n DETAILSxnnxtn

xntr

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.

x

xntrxtrnntrx
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Yes No N/Axtn STORMT(/ATER CONVEYANCE SYSTEM COMPUTATIONS
Storm Sewer Design computations based on l0-year design event.
Hydraulic Grade Line computations based on l0-year design event.
Inlet computations based on curent VDOT procedure for spread,
ponding depth and grate size required.
Culvert Headwater conrputations. Designbased on l0-year design
storm event and check only for 100-year storm event.
Open Channel conputations based on 2-year design event for velocity
and l0-year design event for capacity.
Standaxd outlet protection or special energy dissipators.
Pipe thickness design computations, as required, for selected prye tlee
(live load, minimum cover, maximum height of cover, etc.).
Adequate channel conputations for receiving channels (based on field
measured channel section data).

STORMWATER MANAGEMENT/BMP FACILITIES:

HYDROLOGI- An SCS based methodology is required for the design of stormwater
management/BMP facilities with watersheds exceeding 20 aues.
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.

xnnxnnxtr!
trtrx
nnx
xnnnnx
nnx

III.

Yes NoXtr N/A
n

xtn FACILITY CONFIGURATION and MINIMUM SE PARATIONSxntr

xntr
XtrN

xttr

Ktrtr
xntr
trnx

RunoffCurve Number or Coefficient determinations: predeveloped and
ultimate development land use scenarios.
Time of concentation: predeveloped and ultimate development
indicating overland, shallow concentrated, and channel flow
cornponents (200 ft. maximum length for overland flow).
Hydrograph generation (tabular or graphical): pre- and
postdevelopment conditions for the t -, 2- ; lO- and I 0O-year design
storm events.

Screening and layout consistent with Section 24-98(d\ of the Chapter
24 Zonngordinance (landscaping, screening, visibility, etc.).
Basic considerafions for safety and unauthorized utry.
Proper length to width ratio (Tlpically 2H:1V).
Facilities with deep pools (4 feet or more in depth) provided with rwo
benches. Fifteen (15) ft. safety bench outward from normal pool at
maximum 6 percent slope and aquatic bench inward fromnormal
shoreline below normal pool. Narrower widths may be considered on a
case-by-case basis.
Pond buffer minimum 25 feet outward from maximum desrgn WSEL.
Additional setbacks may be required to permanent structures.
No trees, shrubs or woody plants within 15 feet of embankrnent toe or
25 feet from principal spillway structure.
Infiltation and filtering system facilities generally located at least 100

feet horizontally from any water supply well; 100 feet from any
downslope building; and25 feet from any upslope buildings, unless site
specific investigation allows for reduced separation.

xnnXNTxntr
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Yes NoXtr HYD RAULI C CO MP UTA TIONSxntrxntrxnnxntrXtrtrxnnXtrtr

trnx

xntr POND or RESERYOIR ROUTINGXtrt]

XtrN
xnn MI S CELI-AN E OU S CO MPUTATI ONSXtrtr

xnn
xnn

trnx
trtrx

Elevation- or Stage-Storage curve and/or tabular data.
Weir / Orifice Contol - Extended Detention.
Weir / Orifice Confiol - riser l-year control for channel protection.
Weir / Orifice Conftol - riser 2-year control for quantity (if required).
Weir / Orifice Contol - riser l0-year control for quantity (if required).
Inlet / Outlet (banel) control - (All Storms).
Check for barrel confol prior to riser orifice flow to prevent slug flow-
water hammer condifi ons.
Emergency spillway capacity and depth of flow.
Elevation - Discharge (Outlet Rating) curve and/or table. Provide all
supporting calculations and/or desrgn assunptions.
Adequate channel computations for receiving channel. May be waived
iffacility is designed based on current Steam Channel Protection
criteria.

N/A
n

xnnxnn

Storage-Indication Routing of postdeveloped inflow hydrographs for
the l-,2-, 10-, and 100-year design storms. Preference is for structure
to discharge up to the l0-year storm through the principal spillway and
pass the 100-year storm with a minimum 1 foot of freeboard through a
conrbination principal and emergency spillways. If no ernergency
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 ofcross-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 desrgn 100-year storm
elevation.
Downstream hydrographs at established study points, ifconditions
warrant (i.e. facility discharge combined with uncontrolled bypass).

XtrtrxnnxtrnXtrNnnx

Water quality volume for permanent pool based on selected BMP
teatnaent volume (WQv).
Water quality volume for extended detention base on selected BMP
treafinent volume (WQv) with drawdown computations.
Drawdown corryutations for the l-year, 24how detention for stream
channel protection criteria.
Pond drain cornputations (within 24 hours).
Anti-seep collar design (concrete prefened) or match material type.
Filter diaphragm design (or alternative method of controlling seepage).

Riser / base structure flotation analyses. FS : 1.25 minimurn
Downstream danger reach study and/or emergency actionplan (if
conditions warrant).
Upsteambackwater analyses onto offsite adjacent property (if
conditions warrant).
100 year floodplain inpacts (if conditions warrant).
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Yes No
NX

NiA
n G E OTE CHNI CAL RE QUI RE MEN TS!xn

nxn

nxn

nxn
nxn
xnn

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.
Lritial Feasibility Testing requirements satisfied as per Appendix E of
the James City County Guidelines fro Design and Constuction of
Stormwater Management BMPs manual. (Infiltatioq Bioretention and

Filtering SystemBMP types only).
Concept Design Testing requirements satisfied as per Appendix E of
the James City County Guidelines for Desigu and Construction of
Stormwater Management BMPs manual. . (Infiltatio4 Bioretention
and Filtering SystemBMP types only).
Minimum Boring locations: borrow area, pool area, principal conhol
structure, top of facility near one abutnrent and emergency spillway if
provided.
Boring logs withUnified Soil Classification(ASTM D2487), soils
descriptions and depths to bedrock and the seasonal water table
indicated.
Standard County Record Drawing/Construction Certification note
provided on plan. Note: It is understood that preparation ofrecord
drawings and construction certifications as requiredfor project
facilities may not necessarily be performed by the plan preparer. These

components may be performed by others.

EXISTING GROUND AND PROPOSED GRADE
X n tr Embankment or excavation side slopes labeled

(3H:lVmaximum).
X n n Minimum top width labeled (per VESCH or VSMH

requirements).
X tr n Removalofunsuitablematerialunderproposed

facility (per Geotechnical Report requirements).

xnn PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS

xn!
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Yes No
XN

xntr

XtrN

Xtrtr

xtrntrxnxnn
xntr

N/A
tr CORE TRENCH

X tr tr Material (per plan or Geotechnical Report).
X tr n Bottom width (4' minimum or greater as dictated by Geotechnial Report

recommendations).

X tr n Side slopes (l:1 maximum steepness)

X n n Depth (4'minimum or greater as dictated by Geotechnical Report).

PNNCIPAL CONTROL STRUCTURE. NSER OR SIMIUR STRUCTURE @ETAILS
REQUIRED FORALL ITEMS)
X I n Durable, watertight, resistant material (concrete prefened).

X tr n Riser diameter is at least 1.25 times larger than barrel diameter.

X n tr All pertinent dimensions and elevations shown.

X n n Control orifice or weir dimensions and elevations shown.

XtrXN

Trash rack - removable - for each release.
Anti-vortex device, baffle or plate.
Riser base structwe 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.

X n n Low flow orifice with trash rack device.

PKINCIPAL CONTROL STRUCTURE OUTLET BARREL
X il tr Material (ASTM C-361 reinforced concrete pipe) with watertight joints.

Prior approval required for all other pipe material (other RCP t1ryes,

CMP, CPP, PVC, etc.).

XN n Support and bedding requirements for banel - concrete cradles, etc. or
as recornmended by the Geotechnical Report.

n Pipe inverts, length, size, class and slope shown.

tr Fhred end section or endwall provided onbarrel outlet.

SEEPAGE CONTROL
n tr X Phreatic line shown (4:1 slope measured fromthe intersectionoftle

embanlcnent and the principal spillway desrgn high water).

X n tr ANTr-SEEPCoLLARS
X n n Anti-seepcollar,concretepreferred.
X n tr Size- 15 percentincrease inlengthofsaturation

ssing outside pipe diarneter.

X n n 
i#"#fJ:if:i:_f,,:raner(rocated 

atteast2

tr N X FILTERDIAPHRAGMS
tr n X DesignbasedonlatestNRCs desipmethods and

certified by a professional engineer.
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YesNo N/A
X N tr ELEYATIaNANDDIMENSIzNALDESIGNDATA

X f] n Top of facility - construction height and settled height (10 percent
settlement).

X tr tr Crest ofprincipal contol structure spillway at least one (1) foot below
crest of emergency spillway, if provided.

X tr ! Minimum freeboard ofone (1) footabove the 100-year designhigh
water elevation for facilities with an emergency spillway.

X n tr Minimumfreeboardoftwo (2)teetabovethe l0O-yeardesignhigh

ff ;'"#:*tT"1?*K:,#;ff trif;HlHllrilr#
X n n ;t*il"JJ;tH;T3;an-outelevarion(permanentmode). rypicallyr0

to 25 percent of water quality volume.

X tr tr cRo,s,ssEcrroNTHRouGHFACrLrry

tr n n ExistingGround.
X n n Proposedgrade.
X tr n Top of facility- constructed and settled.

X n n Location of emergency spillway with side slopes labeled (emergency
spillway in cut).

K tr tr Boffomofcoretench(4'minimum).
n X n I;ocationofeachsoilboring.
X tr n Barrellocarion.
X tr n Existing and proposed utility locatiorlprotection.

X N tr EMERGENCY SPILLWAY PRIFILE
E tr ! Existingground.
X n tr Inlet, level (contol) and outlet sections per SCS.

X n n Spillway and crest elevations.

X tr tr PRETUEATMENT DEI/ICESof adequate depth and properly designed using required
pretreatnent volumes for the selected County BMP facility type. Including, but not limited
to: sediment forebays, sediment basins, surnps, grass charmels, gravel diaphragms, plunge
pools, chamber separators, manufactured systems or other acceptable methods.

l.
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Yes No
XD

NiA
D CONSTRUCTION SPECIFICATIONS and NOTES

Anticipated sequence of construction for BMP (consistent with erosion
and sediment control plan).
Provisions to contol base stream or storm flow conditions encountered
during construction.
Site and subgrade preparation requirements.
Embankment filI and backfill material soil and placement (lift)
thickness requirements.
Corrpaction and soil moisture 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 ofpipe cover for teneorary (construction) and final
cover conditions.
Permanent shutoffvalve and pond drain.
Concrete requirements for structural components.
Riprap and slope protection.
Access or maintenance road surface, base, subbase.
Terrporary and pernranent stabilization measures.
Terporary or permanent safety fencing.
BMP Landscaping (deep, shallow, fringe, perimeter, etc.)
Dust and haffic confrol (if wananted).
Construction monitoring and certification by professional.
Other:
Other:

xntr MAINTENANCE PROWSIONSxttrxnn Entity responsible for maintenance identified.
Maintenance Plan which outlines the long-term schedule for
inspection/rnaintenance of the facility and forebays.
Maintenance access from public right-olway or publicly taveled road.
Maintenance easement provided encorryassing 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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rv. OUTLET PROTECTIONSz

Copy of JCC: SWMProg/BMP/Checklist/Chklist

Sized for maximum desip release (generally l0-year storm).
Flared end section or endwall.
Dimensions.
Rock or riprap size, 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 ifuse ofstandard outlet protection
would result in velocities exceeding permissible channel velocities; or if
space restricts or limits their use.

YesNo N/AXtrtrXtrNxnnxnnXtrtrxnnXtrN

IV. ADDITIONAL COMMENTS ORINFORMANON SPECIFIC TO THE PLAN:

Plan Prenarer , fr(c
oate: ' V/ff o7
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I INTRODUCTION

This project, known as Section 7&8 Phase VII Roadways is the first project located in Section 7 which
will provide roadway access into the site, conskuction of BMP 802; and elimination of the existing
temporary sediment basin/bmp installed as part of Phase V Roadway. The drainage associated with the
roadway will be collected into a storm drainage system draining to a best management practice (BlvtP)
facility. During construction, diversion dikes and diversions will be utilized to collect runoff from the
distwbed area into the sediment basin. In addition Silt Fence and Tree Protection shall be utilized to
limit potential of sediment leaving the project area and minimize potential for damage to existing
woodlands which are to remain.

II EXISTING SITE CONDITIONS

The majority of this site is a wooded area with an existing temporary sediment basin which was
previously constructed as part of New Town Phase V Roadway. Stormwater is currently conveyed via
sheet flow to natural channels downstream.

III PROPOSED STORMDRAIN SYSTEM

This project will be collected by a single storm drainage system which is designed to collect the runoff
from the roadway and lots upon the completion of all construction. The drainage system is draining to a
best management practice (BMP) facility. This facility is designed as a temporary sediment basin,
which will be converted to a best management practice (BI\P) facilitywith this project. The sediment
basin is designed for the ultimate drainage areas for sizing the basins which includes the current
construction proposed with this project as well as ongoing construction upstream and future construction
within Section 7. No Low Impact Design (LID) features are planned as part of this scope of work. The
master plan for Section 7 & t has several planned locations for LID; however, none are located within

The existing Storm Drainage System from Phase 5 is extended along the existing sediment basin to the
new facility by a 48" drainage pipe and inlet. Revised drainage calculations are provided in Appendix B
noting this additional pipe and that no flooding occurs upstream in this system. The analysis assumes
the maximum 10 yearwater surface elevation from BMP B02.

The proposed roadway and associated future lots will be collected in a new storm drainage system
installed as part of this project. This consists of several pipes and inlets within the roadway section.
Appendix B has inlet spread computations for each of the proposed inlets and a capacity and hydraulic
gradeline (HGL) analysis. The starting tailwater for this systern is 6 inches above the rim of the outlet
skucture within the downstream BMP. It is noted that while the BMP is designed utilizing the SCS 24

/#ffi$
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hour methodology to generate a large volume storm event to rnaximize potential storage volumes in the
BMP. The storm drainage system is analyzed using Rational Method with a minimal time of
concentration and therefore maximum intensity. The maximum intensity storm utilized within the storm
drainage system will not provide an adequate volume of runoff to fill the proposed BMP. Therefore a
less conservative analysis is utilized for the starting tailwater condition for this drainage systern. All
pipes are significantly oversized to minimize losses within the system and maintain the lowest possible
HGL based on the computations. It should be further noted that the Hydroflow Software utilized for the
design does not account for inlet shaping within the inlets which reduces the junction losses at each inlet
and therefore lowers the actual HGL within the system when compared to design. Therefore while the
software is overly conservative related to HGL computations a less conservative approach to the starting
tailwater is utilized forthis system to confirm if flooding occlrrs within the proposed system during the
10 year event.

IY PROPOSED BEST MANAGEMENT FACILITY / SEDIMENT BASIN

As noted above this project area is supported by a temporary sediment basin for construction which
upon completion of construction shall be converted to a permanent BMP facility. In accordance with
the Master Plan a "'wet" pond, County Type A-3, or 10 point pond is planned for this development. The
drainage area for this BMP is altered from the Master Plan based on final grading and location of the
BMP. Drainage area which is removed from this structure shown previously on the master plan will be
collected by other 10 point facilities within the Section 7 portion of the development. Therefore no
changes to the stormwater master plan are anticipated as part of this project other than adjusting
drainage areas of various BMP facilities which does not affect the overall BMP Point Calculation.

The proposed BMP B02 consists of a Wet Pond that serves 26.4}acres of drainage arcawithin Section
2&4 and 7&8. The impervious cover for this drainage area is 16.30 acres. See Appelrdix A for graphic
denoting impervious cover for Buildings, Roads/Parking Lots/Sidewalks, and Future Impervious Cover.
1" per impervious acre is provided within the permanent pool of the BMP as noted in calculations. In
addition 1" per impervious acre is provided in the extended detention portion of the facility as required
by James City County BMP Manual. The I year 24 hour storm for channel protection volume
requirements is provided by the Kerplunk Method as shown in Appendix D. The I year storm is
contained within the BMP facility and released over the24 hour time period through a proposed 5"
orifice. The Kerplunk method indicates that the storage for the 1 year channel protection volume is
84.25. The I year storm when routed through the BMP provides a maximum elevation of 84.27 for the
I year storm event. Therefore the riser is set at 84.20 for detention of the I year storm. T\e2and 10
year storm events are contained within the BMP facility and released at or below pre development
runoff rates at the outflow of the BMP in accordance with MS-19 criteria. An Emergency Spillway is
provided above the 10 year storm event to allow the 100 year storm to pass through the BMP without
overtopping the dam. This BMP is almost fully excavated with a top of dam elevation of 88.50. The
top of dam is then crested to the centerpoint an additional 6 inches to elevation 89.0. As the BMP is
excavated into existing material no clay core is required within the dam structure which is well above

/,#ffi*
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the normal pool elevation of the BMP. In addition adjacent to the wetlands restricted buffer a 2'
segmental block retaining wall from elevation 87 to 89 to eliminate grading within the wetland buffer
and provide adequate volume within the BMP. A 16' aquatic bench/safety bench is provided atthe
normal water surface elevation. 8' of this bench is located under the water surface, and the remaining 8'
is above the water strface. A sediment forebay is provided by use of a timber wall which is I' under the
water surface. This forebay provide 0.1" per impervious acre of volume in accordance with standard
practices. The outfall from the BMP consists of a 30" water tight Class III RCP. The outfall is located
at the existing center of wetlands with outlet protection as requested by James City County. The
wetland. impacts in this area have not been aliered from the joint permit as a resuli of the final design of
this BMP facility.

The BMP will operate during construction as a temporary sediment basin. The sediment basin utilizes
the same configrnation of the outfall structure. The 2 and 25 year storm event have bee,n routed through
the BMP and outlet structure without utilizing the emergency spillway. As required in the Virginia
Erosion and Sediment Control Handbook a volume of 67 cubic yards per acre is provide in the
permanent pool. In addition the same volume is provided within the extended detention portion of the
facility and released over a time period greater than6 hours in accordance with the requirements in the
handbook. This sediment basin will be utilized for the completion of ongoing construction upstream, as
well as the construction of this project and future projects planned within the drainage areawhich are
constructed prior to conversion to the permanent facility.
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APPENDIX A

DRAINAGE AREA MAPS

PREDEVELOPED DRAINAGE AREA
sEDTMENT BASIN/Bnnp dnqJNAGE AREA

STORM I}RAINAGE AREA MAP
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ProJect File: 6632-7-0lAPhaseVll.strn Number of lines: I Date: 01{7-2008
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Project File: 6632-7-0lAPhaseVll.stm Number of llnes: 8 Run Date: 01-07-2008

NOTES: Intensity = 80.56 / (lnlet time + 14.90) ^ 0.82; Retum period = 10 yrs.

Hydraflow Storm Sewers 2005
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0.00
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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

0.63

0.00

0.34

0.00

0.28

0.00

0.23

0.92

0.65

0.26

0.26

0.42

0.11

0.28

0.29

0.11

0.23

0.38

0.00

0.60

0.90

0.85
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0.85

0.00

0.85
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0.90
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0.85
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0.8s
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0.85

0.85

0.85

0.85

0.00

0.25
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5.0

0.0

5.0

0.0

5.0

0.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0
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5.0

5.0

5.0

5.0

0.0

10.0

5.0

68.00
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u.u
85.31

89.02

90.15

91.75

92.59

86.31

89.02

to 6A

u.il
87.13

88.74

90.04

88.74

87.13

u.u
87.12

92.59

89.84

8.99

1.00

0.50

2.14

2.0'l

0.60

0.81

1.24

4.00

1.00

1.00

4.08

1.66

0.50

0.50

2.00

2.00

0.88

1.42

1.00

1.00

82.11

u.u
85.3'l

89.02

90.15

91.7s

92.59

93.06

E7.83

89.56

89.84

87.'13

88.74

90.04

90.28

89.70

88.03

tt.12

87.80

92.79

90.24

48

48

42

36

18

18

18

15

18

24

24

24

24

18

18

12

12

30

24

1E

15

Cir

Clr

Cir

Clr

Cir

Clr

Clr

Cir

Cir

Gir

Cir

Cir

Cir

Clr

Cir

Cir

Cir

Glr

Cir

Cir

ch

0.0'13

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.82

1.00

1.00

1.00

0.15

0.48

1.00

1.00

0.73

1.00

0.99

0.95

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

88.50

96.08

94.49

95.75

96.61

97.65

97.06

97.06

94.49

95.66

95.66

95.65

96.40

94.03

94.03

96.40

95.65

95.17

95.17

97.50

97.s0

SS #1 TO OUTFALL

ss#2 To ss#1

ss#g To ss*z

ss#11 TO SS#9

ssfi21 TO SS#11

ssfrz2 TO SS*l21

ss#23 TO SS#22

ss*|24 TO SS#23

ss#10 To ss#g

SS#15 TO SS#11

S5#16 TO SS#15

ss#3 To ss#z

ss#5 To ss#3

ss#7 To ss#s

ss#8 To ss#7

SS#6 TO SS#5

ss#4 To ss#3

ss#25 TO SS*t2

ss#26 TO SS#25

FUTURE

FUTURE
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22

23
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19
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29
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28
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11

u
u
4

37

38

38

40

41

61.0

63.0

47.0

167.0

68.0

78.7

269.1

251.0

79.0

48.0

48.0

48.0

233.0

28.O

20.0

73.0

28.4

40.0

80.0

84.0

't 15.0

96.0

42.7

-51.6

25.7

-90.0

79.6

4.9

0.0

0.0

-90.0

-90.0

-90.0

80.0

90.0

-90.0

-90.0

90.0

45.0

-90.0

89.0

-24.0

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

MH

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

0.28

0.24

0.21

0.00

0.26

0.39

0.28

0.20

0.38

0.40

0.4'l

0.12

0.09

0.33

0.06

0.13

0.24

0.12

0.73

0.86

0.00

0.85

0.85

0.85

0.00

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.8s

0.85

0.85

0.0

5.0

5.0

5.0

0.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

86.31

88.87

90.07

90.07

87.80

88.59

89.38

92.07

93.55

93.95

92.O7

89.38

89.84

91.00

91.00

89.02

89.75

91.95

90.03

91.62

92.46

4.20

1.90

1.00

1.00

1.16

1.00

1.00

0.59

0.51

0.50

1.00

1.00

nRn

1.00

1.00

1.00

1.00

2.00

1.99

1.00

1.00

88.87

90.07

90.54

91.74

88.59

89.38

92.07

93.55

93.95

94.19

92.55

89.86

91.00

91.28

91.20

89.75

90.03

92.75

91.62

92.46

93.61

15

15

12

12

24

24

18

15

15

'12

12
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18

18
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30
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12
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24

24
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Cir

Cir
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Gir

Cir

Cir
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Cir

Clr
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Cir
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Clr

Glr

Cir

Cir

Clr

Cir

Glr

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

o.72

0.82

1.00

1.00

0.99

1.00

1.00

0.15

1.00

1.00

1.00

1.00

1.00

0.72

1.00

't.00

1.00

1.00

1.00

0.62

0.15

96.00

95.63

95.00

96.30

95.86

97.49

100.29

104.40

106.21

106.21

100.29

97.49

95.03

95.03

95.00

96.78

97.48

96.61

97.40

98.05

98.00

ss#gA TO SS#9

SS#98 TO SS#9A

ss#gc To ss#98

sstfgD To sstfgB

sst27 To ss#26

ss#28 TO SS#27

ss#30 To ss#28

ss#32 TO SS#30

ss#33 TO SS#32

ss#34 TO SS#33

ss#31 TO SS#30

ss#29 TO SSfi2E

ss#17 TO SS#16

ss#18 TO SS#17

FUTURE

ss#12 TO SS#11

ssf13 To ss#12

SS#14 TO SS#13

ss#10-5 To ss#s,13

ss#104 To ss#10-5

ss#10-3 To ss#.10-4
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u
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u
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o
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138.0

68.0

50.0

33.0

39.0

39.0

28.0

27.0

80.0

168.0

33.0

43.0

28.0

167.0

100.0

90.0

18.0

22.0

91.0

50.0

1.0

-97.0

4.3

42.0

-62.9

0.0

-81.0

-24.9

-6.2

-19.5

20.3

-31.6

-73.7

74.7

43.2

89.8

-24.7

113.1

-90.3

0.3
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MH

MH

MH

MH

MH

MH
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MH

MH

MH

MH

MH

MH
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0.00

0.00

0.00

0.00

0.00
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0.00
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0.00
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0.14

0.46

0.13

0.13

0.44

0.05

0.42

0.21

0.33

0.18

0.74

0.85

0.85

0.85

0.00

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.8s
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0.85

0.85
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5.0
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5.0

5.0
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95.00

92.46

91.28

91.98

92.76

91.62

92.1E

91.62

92.02

92.69

92.82
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92.82

87.83

90.72

88.80

89.52

90.40

92.25
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4.41

2.70

2.12

2.04

2.00

2.AO

2.00

0.50

0.40

0.39

0.40

0.39

2.65

2.89

2.89

4.00

4.00

2.03

6.50

95.00

98.00

93.8't

91.98

92.76

93.54

92.18

92.72

92.02

92.69

92.82

92.99

93.10

97.25

90.72

93.32

89.52

90.40

92.25

95.50
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Cir
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Cir
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Cir
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Cir
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Cir

Cir

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

0.013

1.00

1.00

1.00

0.91

n {R

1.00

0.48

1.00

0.39

0.40

0.97

0.97

1.00

1.00

1.00

1.00

1.00

1.00

0.'15

1.00

99.00

102.00

98.10

96.42

95.70

95.70

98.38

97.95

100.01

100.0'l

99.97

99.27

99.27

103.25

96.20

97.32

95.15

95.00

96.25

97.50

ss#10-2 To ss#10-3

ss#10-1 To ss#10-2

ss#10-6 To ss#10-4

ss#5-18ATOSS#5-18

ss#$18BTOSS#S18A

ss#s18cToss#$$1

ss#10-5ATOSS#1&5

SSfiEsBTOSS#1GsA

ss#10-7Toss#10-5

ss#10-8Toss#10-7

ss#10-9Toss#10€

ss#10-1oToss#10-9

ss#10-11TOSS#10-10

ss#10-9ATOSS#10-9

ss#$,1oAToss#$10

ss#5-10BTOSS#5-10A

ss#5-26AT0SS#$,26

ss#$.26BTOSS#5.264

ss#$26cToss#s,268

ss#+26DTOS5#S26C
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2
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2
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7
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38.0
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0.00

0.34

0.00

0.28
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0.23

0.92

0.65

0.26

0.26

0.42

0.11

0.28

0.29

0.11

0.23

0.38
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18.79
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12.56

10.37
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0.29
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0.36
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0.24

0.25
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0.20
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11.1

10.6

5.0

6.1

8.0

7.9

9.0

7.9

5.8

5.0

5.0

5.0

10.9

10.7

10.0

5.0

5.3

5.4

o.c

5.6

5.8

5.9

7.5

7.1

6.6

6.6

6.3

6.6

7.2

7.5

7.5

7.5

5.9

5.9

6.1

7.5

83.09

82.01

56.9t

47.41

7.98

6.91

7.01

6.21

6.76

11.86

10.48

7.70

4.42

3.50

1.85

0.70

1.47

20.75

18.95

0.91

s.73

430.6

14it.6

71.14

w.67

'14.88

8.14

9.43

7.',tB

2',1.00

22.62

22.62

45.70

29.15

7.44

7.43

5.04

5.04

38.39

26.92

10.50

6.46

6.61

6.89

5.92

7.63

4.52

3.91

3.97

5.06

3.83

3.78

3.33

2.97

2.86

3.59

2.11

1.85

2.03

4.61

6.66

0.51

4.67

48

48

42

36

18

18

18

15

18

24

24

24

24

'18

18

't2

12

30

24

18

15

8.99

1.00

0.50

2.14

2.41

0.60

0.81

1.24

4.00

1.00

1.00

4.08

1.66

0.50

0.50

2.00

2.OO

0.88

1.42

1.00

1.00

82.11

u.u
85.31

89.02

90.15

91.75

92.59

93.06

87.83

89.56

89.84

87.13

88.74

90,04

90.28

89.70

88.03

87.12

E7.80

92.79

90.24

68.00

82.11

u.u
85.3't

89.02

90.15

91.75

92.59

86.31

89.02

89.56
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87.13

E6.74

90.04

88.74

87.13

84.64

87.12

92.59

89.84

86.79

87.@

88.88

91.21

92.36

93.64

94.22

94.E1

89.90

92.28

92.61

88.45

89.46

90.75

90.93

90.06

88.83

88.73

E9.34

94.70

93.'10

86.26

87.36

88.45

89.43

92.04

92.49

93.75

94.46

89.75

92.13

92.55

88.45

88.79

89.69

90.92

89.74

88.77

88.45

89.11

94.70

92.78

EE.5O

96.08

94.49

95.75

96.61

97.65

97.06

97.06

94.49

95.66

95.65

96.40

94.03

91.03

96.40

95.65

9s.17

95.17

97.50

97.50

0.00

88.50

96.08

94.49

95.75

96.61

97.65

97.06

94.49

95.75

95.66

96.08

95.65

96.40

94.03

96.40

95.65

96.08

95.17

97.06

95.66

SS #.I TO OUTF

sstz To ss#1

ss#gTo ssfrt2

ss#11 TO SS#9

ssiz1 To ss#11

ss#22 TO SS#21

ss#23 TO SS*|22

ss*t24 TO SS*r23

ss#10 To ss#g

ss#15 TO SS#11

ss#16 TO SS#15

ss#3 To ss#2

ss#s To ss#3

ss#7 To ss#s

SS#8 TO SS#7

ss#6 To ss#5

ss#4 To ss#3

SS#25 TO SSiz

ss#26 TO SS*f25

FUTURE

FUTURE

Project File: 6632-E-23-StormSys-REV-PhaseT.strn Number of llnes: 62 Run Date: 01-0&2008

NOTES: Intensity = 55.61 / (lnlet time + 10.00) ^ 0.74; Retum period = 10 Yrs.

Hydraflow Storm Sswers 2005



lStoI^- lt r rlr lr r r I I - r r r r I I
rm Sewer Tabulation p.g.2

Station

(ft)

Len Dmg Area Rnoff
coeff

(c)

Area x C Tc Raln
(t)

0n/hr)

Total
flow

(srs)

Gap
tutl

(cfs) (fUs)

Vel Plpe lnvert Elev HGL Elev Gmd / Rlm ElEv Llne lD
Llne To

Llne
lncr

(ac)

Total

(ac)

lncr Total Inlet

(mln)

Syst

(mln)

Slze

(ln)

Slope

(u,,

Up

(ft)

Dn

(ft)

Up

(ft)

Dn

(fr)

Up

(ft)

Dn

(ft)

22

23

24

25

26

27

28

29

30

31

32

33

u
35

36

37

38

39

40

41

42

3

22

23

23

19

26

27

28

29

30

28

27

11

u
34

4

37

38

38

40

41

61.0

63.0

47.0

167.0

68.0

78.7

269.1

251.0

79.0

48.0

48.0

48.0

233.0

28.0

20.0

73.0

28.0

40.0

80.0

84.0

115.0

0.00

0.28

0.24

4.21

0.00

u.zo

0.39

0.28

0.20

0.38

0.40

0.41

o.12

0.09

0.33

0.06

0.13

0.24

o.'12

0.73

0.86

0.73

0.73

0.24

0.21

2.32

2.32

1.65

0.86

0.58

0.36

0.40

0.41

0.71

0.26

0.33

6.21

6.15

0.24

5.78

4.04

2.94

0.00

0.85

0.85

0.85

0.00

0.85

0.85

0.85

0.85

0.85

0.85

0.8s

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.00

0.24

0.20

0.18

0.00

o.?2

0.33

0.24

0.17

0.32

o.u

0.35

0.10

0.08

0.28

0.05

0.1'l

0.20

0.10

0.62

0.73

0.62

0.62

0.20

0.18

1.97

1.97

't.40

0.73

0.49

0.32

0.34

0.35

0.60

4.22

0.28

5.28

5.23

o.2o

4.91

3.43

2.50

0.0

5.0

5.0

5.0

0.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

o.Y

o.o

5.0

5.0

7.9

7.5

6.7

5.7

E?

5.0

5.0

5.0

6.3

5.7

5.0

11.6

11.5

5.0

11.3

11.',1

'10.7

6.9

6.9

7.5

7.5

6.6

6.7

6.9

7.2

7.4

7.5

7.5

7.5

7.1

7.2

7.5

5.7

5.7

7.5

5.8

5.8

5.9

4.25

4.31

1.s3

1.U

12.99

13.18

9.72

5.30

tt.o3

2.42

2.55

2.61

4.26

1.60

2.10

30.18

29.97

1.53

28.40

20.01

14.77

13.23

8.91

3.56

3.56

24.38

22.66

10.50

4.96

4.59

2.52

3.56

3.56

7.41

10.50

10.50

41.01

41.01

5.04

57.82

22.62

22.62

3.53

4.24

2.53

2.60

4.94

5.17

5.53

4.32

2.97

3.08

3.25

3.33

2.41

0.90

1.19

6.22

6.11

2.92

6.69

6.68

4.70

15

15

12

12

24

24

18

15

15

12

12

12

18

18

18

30

30

12

30

vl

24

4.20

1.90

1.00

1.00

1.16

1.00

1.00

0.59

0.51

0.50

1.00

1.00

0.50

1.00

1.00

1.00

1.00

2.00

'1.99

1.00

1.00

66.87

90.07

90.54

91.74

88.59

89.38

92.07

93.55

93.95

91.19

92.55

89.86

91.00

91.28

9'1.20

89.75

90.03

92.75

91.62

92.46

93.61

86.31

88.87

90.07

90.07

87.80

88.59

89.38

92.07

93.55

93.95

92.07

89.38

89.84

91.00

91.00

89.02

89.7s

91.95

90.03

91.62

92.46

90.02

90.90

91.08

92.23

90.09

90.67

93.56

95.73

96.18

96.54

94.29

91.93

93.25

93.42

93.41

9'1.91

92.21

93.27

93.40

94.53

95.78

89.79

90.17

91.09

g',t.24

E9.90

90.60

91.37

94.04

95.93

96.32

94.U

91.67

92.86

93.42

93.41

91.76

92.s3

92.79

92.79

93.67

95.29

96.00

95.63

95.00

96.30

95.86

97.49

100.29

1U.40

106.21

'106.21

100.29

97.49

95.03

95.03

95.00

96.78

97.48

96.61

97.40

98.05

98.00

94.49

96.00

95.63

95.63

95.17

95.86

97.49

100.29

1U.40

106.21

100.29

97.49

95.66

06 n?

95.03

95.75

96.78

97.48

97.48

97.40

98.05

ss*rgA To ss#g

ss$tgB To ss#g

ss#gcTo ss#g

ss#gD TO SS#9

ss#27 TO 55#26

ss*t28 TO SS*t27

ss#30 To ss#28

ss#32 TO SS#30

ss*33 TO SS#32

ss#34 TO SS#33

ss#31 TO SS#30

ss*zgTo SS*t28

ss#17 TO 55#16

ss#18 TO SS#17

FUTURE

ss#12 TO SS#11

ss#13 TO SS#12

ss#14 TO SS#13

ss#10-5 To ss#

SS#10-4 TO SS#

ss#10-3 To ss#

Project File: 6632-E-23-StormSys-REV-PhaseT.stn Number of lines: 62 Run Date: 01-08-2008

NOTES: Intensity = 55.61 / (lnlet time + 10.00) ^ 0.74; Retum period = 10 Yrs.

Hydranow Storm Sgwers 2005



:Etoiils!il"rF"ullltiof, - r r t r r r r r r r r r
p.g. 3

Statlon Len

(ft)

Drng Area Rnoff
coeff

(c)

Areax G Tc Rain
(t)

(ln/hr)

Total
flow

(cfs)

Gap
tulr

(cfs) (fi/s)

Vel Plpe lnvert Elev HGL Elev Grnd / Rlm Elev Llne lD

Line To
LlnE

Incr

(ac)

Total

(ac)

lncr Total Inlet

(mln)

Syst

(mln)

Slze

(ln)

Slope

(w

Up

(fi)

Dn

(fr)

Up

(ft)

Dn

(ft)

Up

(ft)

Dn

(ft)

43

M

45

46

47

48

49

50

51

52

53

54

55

56

57

56

59

60

61

62

42

43

41

35

46

47

40

49

40

51

52

tr?

il
53

9

57

19

59

60

61

138.0

68.0

50.0

33.0

39.0

39.0

28.0

27.0

80.0

't6E.0

33.0

43.0

28.0

167.0

100.0

90.0

18.0

22.0

9't.0

50.0

0.99

1.09

0.37

0.00

0.07

0.10

0.14

0.10

0.08

0.14

0.46

0.13

0.13

o.M

0.05

o.42

0.21

0.33

0.18

0.74

2.08

1.09

0.37

0.17

0.17

0.10

0.24

0.10

1.38

1.30

'1.16

0.26

0.'13

o.M

0.47

0.42

1.46

1.25

0.92

0.74

0.85

0.85

0.85

0.00

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.85

0.65

0.85

0.85

0.85

0.85

0.84

0.93

0.31

0.00

0.06

0.09

0.12

0.09

0.07

0.12

0.39

0.11

0.11

0.37

0.04

0.36

0.18

0.28

0.15

0.63

1.77

0.93

0.31

o.'14

0.14

0.09

0.20

0.09

1.17

1.11

0.99

0.22

0.11

0.37

0.40

0.36

1.24

1.06

0.78

0.63

10.0

5.0

5.0

0.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

10.0

10.0

5.0

5.0

5.6

5.4

5.0

5.6

5.0

7.6

6.5

6.2

5.4

5.0

5.0

5.4

5.0

10.7

10.6

10.2

10.0

6.1

7.5

7.5

7.3

7.4

7.5

7.3

7.5

6.7

7.0

7.1

7.3

7.5

7.5

7.3

7.5

5.9

5.9

6.0

6.1

10.71

6.95

2.36

1.05

1.06

0.64

1.49

0.64

7.8',1

7.73

6.98

1.62

0.83

2.80

2.93

2.68

7.U

6.31

4.71

3.81

22.70

13.56

't 0.61

1.76

1.71

1.71

5.04

5.04

15.99

14.28

14.20

4.06

2.23

10.52

10.98

6.05

21.00

2',l.oo

9.21

9.08

4.39

5.97

1.92

3.02

3.05

1.83

1.90

0.81

2.49

2.52

2.33

1.32

1.05

3.23

3.32

4.32

5.47

4.55

4.56

5.26

24

15

15

I
E

8

12

12

24

24

24

15

12

15

15

12

18

18

15

12

1.01

4.41

2.70

2.12

2.00

2.00

2.00

2.00

0.50

0.40

0.39

0.40

0.39

2.65

2.89

2.89

4.00

4.00

2.03

6.50

95.00

98.00

93.81

91.98

92.76

93.54

92.18

92.72

92.02

92.69

92.E2

92.99

93.10

97.25

90.72

93.32

89.52

90.40

92.25

95.50

93.61

95.00

92.46

91.28

91.98

92.76

91.62

92.18

91.62

92.02

92.69

92.82

92.99

92.82

87.83

90.72

88.80

89.52

90.40

92.25

96.33

99.05

95.36

93.68

94.11

9f.34

94.29

94.37

94.30

94.51

94.58

94.75

94.80

97.92

91.41

94.01

90.55

91.36

93.12

96.33

96.00

96.77

95.29

93.43

93.81

94.23

94.24

94.36

94.20

94.U

94.56

94.73

91.79

94.67

90.21

91.51

89.90

90.85

91.56

93.17

99.00

102.00

98.10

96.42

95.70

95.70

98.38

97.95

100.01

'100.01

99.97

99.27

99.27

103.25

96.20

97.32

95.15

95.00

96.25

97.50

98.00

99.00

98.05

95.03

96.42

95.70

97.40

9E.38

97.40

100.0'1

100.01

99.97

99.27

99.97

94.49

96.20

95.17.

95.15

95.00

96.25

ss#10-2 To ss#

SS#10.1 TO SS#

ss#10-6 To ss#

ss#$18ATOSS#

ss#t18BTOSS#

ss#s.18cToss#

ss#1o-5ATOSS#

ss#10-5BTOSS#

ss#10-7Toss#1

ss#10-8Toss#1

ss#10-9Toss#1

ss#10-1oToss#

ss#10-11TOSS#

ss#10-9ATOSS#

ss#5-10ATOSS#

ss#$1oBToss#

ss#5-26AT0SS#

ss#$26BTOSS#

ss#$26cToss#

ss#5-26DTOSS#

Project File: 6632-E-2&StormSys-REV-PhaseT.strn Number of lines: 62 Run Date: 01-0&2008

NOTES: lntensity = 55.61 / (lnlet time + 10.00) ^ 0.74; Retum period = 10 Yrs.

Hydrallow Storm S€w€re 2005
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Inlet Spread Gomputation Summary

NEWTOWN - SEGTIOT{ 7 PHASE VII
AES ProJoct Numb€r: 6632-Z-t

Date:11lO2lOT
lnlet

Number
Area

(Acres)

Ic!r
I

(in/hr)
a

(cfs)
QTot
(cfs)

Bypass
(cfs)

TotalQ
lntercepted

Bypass
To Inlet #

Spread
(feet)

Depth
(fee0

sag,
On Grade

Throat
Length

Notes

t-1 4.28 0.85 4.U 0.95 u.9b 0.31 0.64 7-5 4.96 o.23 OG 4

0.36 0.85 4.0 1.22 1.53 Gutter Flow From Uostation
7-5 0.75 0.85 4.0 2.55 2.86 0.00 2.86 N/A 9.75 0.33 s 10

0.39 0.85 4.4 1.33 1.33 Gutter Flow From Downstation

7-2 0.39 0.85 4.O 1.33 1.33 0.55 u.t6 7-24 6.12 o.25 OG 4

7-24 o.24 0.65 4.0 0.82 1.37 0.84 0.53 7-3 6.22 o.25 OG 2.5

7-3 0.09 0.85 4.4 0.31 1.1C 0.66 0.49 74 5.61 o.24 OG 2.5

0.19 0.85 4.0 0.65 1.31 Gutter Flow From Uostation
74 0.34 0.85 4.0 1.16 1.94 0.00 1.94 N/A 8.37 0.30 S I

0.15 0.85 4.O 0.51 0.63 Gutter Flow From Downstation

7-6 0.11 0.85 4.O 0.37 o.37 0.12 o.25 74 1.99 U.1 T OG 2.5

Page 1 of 1



(fr/tt)(ftlft)(tt/ft)
s
SX
SW
n
t(
a
a
T

EO
d
v

LT
L
e
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I
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t
I
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I
I
t
t
t
I
I
t
I
I
I
I
I

ss#7-1. txt

FHWA urban orainage oesign program, HY-22
ora'inage of- Highwa! pavements

Project trto.
Rroject Name.

computed by
i n'let no.

tnlets on crade
Date: 06/29/2007

6632-7-OtA
NEW TCI{N SECTION 7, PHASE VII

VAB
ss#7-t

lnlets on crade: curb opening tnlet
Roadway and oischarge Data

cross Slope
t-ongitudinal slope
Pavement cross slope
Gutter cross slope
uannino's coefficient
cutter-width (ft)
Gutter Depress'ion (i nch)
oischarge (cfs)
width of spread (ft)

composite
0.0100
0.0208
0.0833
0.0L5
2.00
0.00
0.950
4.96

Gutter rlow

Gutter rlow Ratio
Depth of rlow (ft)
Average velocity (ftlsec)

0.889
0.23
2. 50

tnlet rnterception

tnlet rvpe
Length Tor IOVA rntecept'ion (ft)
curb-open'ing tength (ft)
lnlet efficiency
rntercepted rlow (cfs)
By-pass Flow (cfs)

curb-openi ng
8. 58
4.00
4.677
0.643
0. 307

eage 1-



S
SX
SW
n
w
a
a
T

EO
d
v

LT
L
e
ai
Qb

l1

I
I
I
I
I
I
I
I
I
I
I
I
I
t
T

t
I
I

ss#7-2 . txt

FHtdA urban orainage oes'ign Program, HY-22
ora'inage of Highway Pavements

tnlets on crade
Date: 06/29/2007

Proiect No.
eroject Name.

computed by
INLET NO.

6632-7-0LA
NEW TOWN SECTTON 7, PHASE Vrr

VAB
ss#7-2

lnlets on Grade: curb opening tnlet
noadway and o'i scharge Data

cross slope
rongitudihal slope Ctt/tt)pav6ment cross slope (ftlft)
Gutter cross slope (ft/tt.)
Ptanni nq's coeffi ci ent
Gutter-width (ft)
Gutter oepression (inch)
oischarge (cfs)
width of spread (ft)

composite
0.01-00
0.0208
0.0833
0.0L5
2.00
0.00
1_.330
6.L2

Gutter plow

Gutter rlow Ratio
Depth of rlow (ft)
evbrage velocity (ftlsec)

0.808
0. 25
2.59

lnlet tntercept'ion

rn'l et Type
tenqth Tor IOVA tnteception (ft)
curS-opening l-ength (ft)
rnlet efficiencv
rntercepted rlow (cfs)
sy-pass-r1ow (cfs)

curb-openi ng
L0.30
4.00
0.587
0.781
0. 549

eage 1



I
SS#7-2A.TXT

urban orainage oesign program, HY-22
orainage of- Highwai pavefrents

eroject tto.
Rroject Name.

computed by
INLET NO.

tnlets on crade
Date: LL/02/2007

6632-7-O]r'.
NEW TOWN SECTION 7, PHASE VII
VAB
ss#7-2A

tnlets on crade: curb opening tnlet
noadway and oischarge Data

I
s
SX
SW
n
w
a
a
T

cross slope
t-ong'itudinal S'lope (ft/tt)
Pavement cross s'lope (ftlft)
cutter Cross Slope (ftlft)
ptanni nq's coeffi ci ent
Gutter-width (ft;
Gutter Depression (inch)
oischarge (cfs)
width of spread (ft)

composite
0.0100
0.0208
0.0833
0.015
2.00
0.00
L.370
6.22I

I Gutter Flow

0.800
0.25
2.60

EO
d
v

Gutter plow Ratio
Depth of plow (ft;
Average velocity (ftlsec)

tnlet tnterception

LT
L
e
Qi
Qb

I
I

tnlet type
Length for LOtr/" Inteception (ft)
curb-openinq tenqth (ft)
Length for LOtr/" Intecept
curb-opening tength (ft)curo-openlnq Len
tnlet EfficTency
rntercepted plow (cfs)
By-pass Flow (cfs)

curb-openi ng
LO.47
2.50
0. 388
0. 532
0.838

I
I
I
I

eage 1



S
sx
SW
n
W

a
a
T

LT
L
e
ai
ab

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

FHWA Urban Drainage Design Program, HY-22
orainage of Highway Pavements

ss#7-3.Txr

tnlets on Grade
Date: LL/02/2007

6632-7-OtA
NEbJ TOWN SECTTON 7, PHASE VII
VAB
ss#7-3

proiect trto.
eroject Name.

comp0ted by
INLET NO.

tnlets on Grade: curb opening tnlet
noadway and o'ischarge Data

cross slope
t-ongitudihal slope (ttlft)
pav6ment cross s'lope (tt/tt)
Gutter cross slope (tt/tt)
tvtanni nq's coeffi ci ent
cutter-width (ft)
Gutter Depression (inch)
oischarge (cfs)
width of spread (ft)

composite
0.0100
0.0208
0.0833
0.015
2.00
0.00
L.150
5.61

Gutter Flow

Eo Gutter rlow natio
d oepth of rlow- (ft)-_
v avbrage velocity (ftlsec)

0.844
0.24
2.54

tnlet rnterception

lnlet type
tenqth Tor LOO% rnteception (ft)
curb-opening Length (ft)
rnlet efficiency
rntercepted Plow (cfs)
ay-pass Flow (cfs)

curb-openi ng
9. 51
2.50
o.423
0.486
0.664

eage L
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FHWA urban ora'inage oesign Program, HY-22
orainage of- uighwa! pavements

ss#7-4.TXT

lnlets on sag
Date: LL/02/2007

6632-7-OtA
NEW TOWN SECTTON 7, PHASE VII
VAB
ss#7-4

rroject tto.
eroject Name.

computed by
INLET NO.

lnlets on sag: curb-opening tnlet
noadway and oischarge Data

cross Slope
Pavement cross slope (ft/ft)
Gutter cross slope (tt/tr.)
rqanni nq's coeffi ci ent
Gutter-width (ft)
Gutter oepression (inch)

composite
0.0208
0.0833
0.0L5
2.00
0.00

tnlet rnterception

tnlet rype *Sag*
width of spread (ft)
curb-opening Length (ft)
curb-opening ueight (in)
Depth at curb (ft)
rntercepted rlow (cfs)

curb-openi ng
8.37
8.00
6.00
0.299
L.940

Rage 1-
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ss#7-5 . txt

FHWA urban Drainage Design Program, HY-22
Drainage of- Highwai pavements

Inlets on sag
Date: 06/29/2007

Proiect No.
eroject Name.

computed by
INLET NO.

6632-7-01A
NEW TOWN SECTION 7, PHASE VII
VAB
ss#7-5

tnlets on sag: curb-opening tnlet
Roadway and Discharge Data

cross slope composite
sx Pavement cross slope (ftlft) 0.0208
sw Gutter cross slope (tt/ft) 0.0833
n Mannino's coefficient 0.0L6
w cutter-width (ft) 2.OO
a Gutter Depression (inch) 0.00

tnlet rnterception

r Width of spread (ft) 9.75
L curb-opening Length (ft) 10.00
H curb-opening Height (in) 6.00
d-curb Depth at curb (ft) 0.328qi rntercepted plow (cfs) 2.860

eage J-
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FHWA urban orainage oesign Program, HY-22
orainage of Highway Pavements

ss#7-6.TXT

tnlets on crade
Date: tL/02/2007

6632-7-OLA
NEW TOWN SECTION 7, PHASE VII
VAB
ss#7-6

Rroject tto.
Rroject Name.

computed by
INLET NO.

tnlets on Grade: curb opening lnlet
Roadway and oischarge Data

cross slope
uonsitudihal slope (ttlfjE)
pavement cross s'lope (ft/ft)
Gutter cross slope (ft/tt)
totanni nq's coeffi ci ent
Gutter-width (ft)
Gutter Depression (inch)
oischarse (cfs)
width of spread (ft)

composite
0.0100
0.0208
0.0833
0.015
2.00
0.00
0. 370
1.99

Gutter rlow

Eo cutter Flow Ratio
d oepth of rlow_ (ft)--
v Rvbrage ve]ocity (ftlsec)

L.000
o.L7
2.22

tnlet tnterception

tnlet rype
tenqth for LOVA tnteception (ft)
curb-opening tength (ft)
lnl et eff i c'iency
rntercepted rlow (cfs)
gy-pass rlow (cfs)

curb-openi ng
5 .48
2. 50
0.666
0.246
0.L24

eage J-
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APPENDIX C

TEMPORARY SEDIMENT BASIN

E&S MAI\UAL WORKST{EETSr sroRAGE ELEVATToNS crJRvE 65wET" & *DRy" sroRAGE
STORIVTWATER ROUTING 2 & 25 YEAR STORM

Storm Event Incoming
F'low (cfs)

Outgoing
Flow (cfs)

Water Surface
Elevation

2w 77.5 15.6 84.65
25w 162.5 77.4 86.85

CONSUINNG ENCINEERS



I rss2
TEMPORARY SEDIMENT BASIN DESIGN DATA SHNBI

(with or without an emergency spillway)

New Town Phase VII Roadways

3.t4

t
I Project

Basin # 802 Location Adjeacent to Proposed Roadway in Section 7

I rotal *-.0 acres.

t Basin Volume Design

I Wet Storase:

t l. Minimum required volume :67 st. yds. x Total Drainage Area (acres).

67 sl. yds.x 26.4 acres: 1768.8 cu. yds.

2. Available basin volume: 2172 cu. yds. at elevation 80 . (From

storage - elevation ru*.;-

3. Excavate 2!2 cu. yds. to obtain required volume*.

* Elevation corresponding to required volume: invert of the dewatering

orifice.

4. Available volume before cleanout required.

33 cu. yds. x _264 acres: 871.2 cu. yds.

5. Elevation corresponding to cleanout level: 76

(Form Storage - Elevation Curve)

6. Distance from invert of the dewatering orifice to cleanout level: 4 ft.
(Min.: 1.0 ft.)

I
I
I
I
I
I
I
t Dry Storage:

I 7. Minimum required volume : 67 cn. yds. x Total Drainage Area (acres).

67 cu. yds. x 26.4 acres: 1768.8 cu. yds.

I
I m- ttz

t
I
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I
I
T

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

1992

plus 2 inches).

Preliminary Desi gn Elevations

11. Crest ofRiser: 84.2

Top of Dam: 88.5

Design High Water: 86.85

Upstream Toe of Dam:

Basin Shape

t2.

3.14

9.

10.

Total available basin volume at crest of riser*: 4795 cu. yds. at

elevation 84 . (From Storage - Elevation Curve)

*Minimum:134 cu. yds./acre of total drainage area.

Diameter of dewatering orifice: 5 in.

Diameter of flexible tubing: in. (diameter of dewatering orifice

Length of Flow
Effective Width

Qz= 15.6 cfs

77.4 cfs

If > 2, baffles are not required

If <2,baffles are required

We

Runoff

(From Chapter 5)

@rom Chapter 5)

13.

14. Qzs :

Principal Spillway Design

15. With emergency spillway, required spillway capacity Qo : Qr:
(riser and barel)

Without emergoncy spillway, required spillway capacity Qo: Qzs =
(riser and banel)

15.6 cfs.

77.4 cfs.

m-113
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t
I

1992 3.14

1.6. With emergency spillway:

Assumed available head (h): 2.8 ft. (Using Q)

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation

Without emergency spillway:

Assumed available head (h): nla ft. (Using Q25)

h : Desigp High Water Elevation - Crest of Riser Elevation

Riser diameter (Dr): 3.0k3.0' in. Actual head (h): 2.2t7.

18.

t9.

(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

Barrel length (l) = 178 ft.

Head (H) on barrel through embankment:

(From Plate3.14-7).

Barrel diameter: 30 in.

12.9 ft.

(From Plate 3.14-B [concrete pipe] or Plate 3.14-4 [comrgated pipe]).

24. Trash rack and anti-vortex device

Diameter = n/a inches.

Height: nla inches.

(From Table 3.14-D).

Emergency Spillway Desi grr

21. Required spillway capacity Q": Qzs - Qo = 0 cfs.

22. Bottom width (b): 30 ft.; the slope of the exit channel (s):
nla ft./foot; and the minimum length ofthe exit channel (x):

"tu n.
(From Table 3.14-C)

m- 114



I
t ree2

I Anti-Seep CollarDesiprr

r 23. Depth of water at principal spillway crest (Y) = 16.2 ft.

If Slope ofupsheam face of embankment (Z): 3 :1.

I Slope ofprincipal spillway barrel (Su) : L %
I

I 
Length of barrel in saturated zone (L,): 30 ft.

r t ^ rr)4. Number of collars required: 2 dimensions: 4.5'x4.5'

3.14

I (from Ptate3.r4-r2).

t 
Final Desien Elevations

25. Top ofDam: 88.5

I
t
I
I
I

Design High Water: 86.85

Emergency Spillway Crest: 87

Principal Spillway Crest: 84.2

Dewatering Orifice Invert: 80

Cleanout Elevation: 76

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage

Area" (if excavation was performed) = 67

I
I
I
I
I
I 

m-lls

I



AES Consulting Engineers
Project ffi632-7-1

Section 7 - Roadway Phase Vll
James City County

Temporary Sediment Basin Volumes 'Wet'and'Dry" Volume

6632-7 -1-Basin Volumes-VAB-Rev-1 .xls
Sediment Basinffi12008
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AES Consulting Engineers
Project ffi632-7-1

Volume Required
67 CY per acre \ffet"
67 CY per acre'Dry'
33 CY per acre'Cleanouf

Total Drainage Area =

Volume Required =
Volume Required =

'Wef Volume Provided =
nVef Volume Provided =

Section 7 - Roadway Phase Vll
James City Coun$

26.4 acre

1768.8 c.y.
47757.6 c.t.

2194.5 c.y. At Elevation 80.0
59250 c.f.

'Drf Volume Provided =
"Drf Volume Provided =

Clenaout Volume Required =
Clenaout Volume Required =

'Cleanouf Volume Provided =
"Cleanouf Volume Provided =

3391.6 c.y.
91572 c.f.

871.2 c.y.
23522.4 c.t.

1258.5 c.y.
33980 c.f.

At Elevation 84.0

At Elevation 76.0

6632-7 -1 -Basin Volumes-VAB-Rev-1 .xls
Sediment Basinffi12008



I Pond Report

I
I
t
I
I

Hydraflow Hydrographs by Intelisolve

Pond No. 1 - PhaseT Pond

Pond Data

Pond storage is based on known contour areas. Average end area method used.

Stage / Storage Table
Stage (fi) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

Tuesday, Jan I 2008, 9:50 AM

0.00 80.00
1.00 81.00
2.OO 82.00
3.00 83.00
4.00 84.00
5.00 85.00
6.00 86.00
7.00 87.00
8.00 88.00
9.00 89.00

13,919
21,283
23,495
25,777
28,116
30,517
32,953
35,367
37,901
41,003

0
17,601
22,389
24,636
26,94:7
29,317
31,735
34,160
36,634
39,452

0
17,N1
39,990
u,626
91,573

120,889
152,624
186,7U
23,418
262,tt0

ICI IDI

0.00 0.00
0.00 0.00
0.00 0.00

No No

tCI IDI

0.00 0.00
0.00 0.00
00
0.00 0.00

0.00 0.00

0.00 0.00
.000 .000

0.00 0.00
No No

I
I
I
I

Gulvert / Orifice Structures

tAl tBl

WeirStructures

IAI

Grest Len (ft) = 14.00

Grest El. (ft) = 4.20
Weir Goeff. = 3.33
WelrType = Rect
Multl€tage = Yes

Rlse (in)
Span (in)

No. Barrels
Invert El. (ft)

Length (ft)

Slope (%)

N-Value
Orlf. Goeff.
Multi€tage

= 30.00

= 30.00

=l
= 73.90

= 178.00

= 1.00

= .013

= 0.60

= nla

5.00
5.00

1

80.00

0.00
0.00

.013

0.60
Yes

tBI
30.00
87.00
2.@
Broad
No

Exffltratlon = 0.000 in/hr (Contour) Tallwater Elev. = 0.00 fl

Note: Culvert/Oriflce outflows have been analyzed undef Inlet and oullet control.

I
I
t
t
I
I
I

Stage (ft)

8.00

Stage / Discharge

300.00 330.00

Stage (ft)

10.00

8.00

6.00

4.00

2.00

0.00

6.00

4.00

I
0.00

I 0.00 30.00

- 

Total Q

/

60.00 150.00 180.00 210.00

Discharge (cfs)



t
Hydrograph Summ ary Report

Hyd.
No.

Hydrograph
t!49e

(orlgln)

Peak
flow
(cfs)

fime
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Inflow
hyd(s)

Maximum
elevatlon

(fr)

Maximum
storago
(cuft)

Hydrograph
descrlptlon

j'
I'

I'
t

I

t

I

I

I

I
I

I

I

I

I

I

#lr
5

5

5

725

720

740

119,375

211,773

211,710 3 84.65 1 10,694

Phase 7 Pre

Phase 7 Post

Routing Phase 7 Post

f;asz-t 
-t- Po nd - Rev-2. g pw Retum Period: 2Year Tuesday, Jan 8 2008, 9:50 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Phase 7 Pre

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Jan 8 2008, 9:50 AM

= SCS Runoff
= 2yrs
= 21.00 ac
= 0.0 Yo

= USER
= 3.50 in
= 24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 33.25 cfs
=5min
=79
= Oft
= 20 min
= TYPe ll
=4M

I
t
I
I
I
I
t
I
l
I
I
!
I
t
t
I
I
I
I

Hydrqraph Volume = ttS,gZb cuft

Q (cfs)

30.00

20.00

15.00

10.00

Phase 7 Pre
Hyd. No. 1-2Yr Q (cfs)

35.00

03

- 
Hyd No.1

30.00

25.00

20.00

15.00

10.00

5,00

25

Time (hrs)

II

I

\
0.00

10 13 15 18 20



Hydrograph Plot
Hydmflow Hydrographs by Inblisolve

Hyd. No. 3
Phase 7 Post

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Jan 8 2008, 9:50 AM

= SCS Runoff
= 2yrs
= 26.40 ac
= 0.0%
= USER
= 3.50 in
= 24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 77.51 cfs
=5min
=89
= Oft
= 15 min
= Type ll
= 484

I
I
I
I
I
I
t
I
I
T

I
t
I

Hydrograph Volume = 211,773 cufl

a (cfs)

80.00

70.00

60.00

50.00

40.00

Phase 7 Post
Hyd. No.3-2Yr a (cfs)

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
25

Time (hrs)

-__ I

t.

10 13 15 18 20



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 5
Routing Phase 7 Post

Hydrograph type = Reservoir
Storm frequency = 2yrs
Inflow hyd. No. = $
Reservoir name = Phase 7 Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jan 8 2008, 9:50 AM

15.63 cfs
5 min
84.65 ft
110,694 cuft

T

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

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

Storage Indication method used,

Q (cfs)

80.00

Hydrqraph Volume =2'11,7'lO cltfl

Routing Phase 7 Post
Hyd. No.5-2Yr Q (cfs)

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
0 612

Hyd No.5

18 23

- 
Hyd No.3

58

Time (hrs)

\\
_.1- u

29 35 41 47



t
1 Hydrograph Summ ary Report
I

Hyd. I Hydrograph
No. I type

| (origin)

Peak
flow
(crs)

Time
lnterval
(mln)

Time to
peak
(mln)

Volume

(cuft)

lnflow
hyd(s)

Maximum
elevation

(ft)

Maxlmum
storagE
(cuft)

Hydrograph
description

1

3

SGS Runofi

SCS Runoff

Reservolr

87.',t6

162.U

77.39

c

5

5

725

720

730

307,82

460,317

460,2il 86.85 181,830

Phase 7 Pre

Phase 7 Post

Routing Phase 7 Post

6632-7 - 1 -Pond - Rev-2. g pw Retum Period: 25Year Tuesday, Jan 8 2008, 9:51 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot
Hydrafl ow Hydrographs by lntellsolve

Hyd. No. 1

Phase 7 Pre

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 25 yrs

= 21.00 ac
= 0.0%
= USER
= 6.40 in
= 24 hrs

Tuesday, Jan 8 2008, 9:51 AM

Peak discharge = 87.16 cfs
Timeinterval = 5 min
Curve number = 79
Hydrauliclength = 0ft
Time of conc. Oc) = 20 min
Distribution = Type ll
Shape factor = 484

T

t
I
t
I
I
I
I
I
t
t
T

I
I
I
T

I
I

Hydrograph Volume = 307,882 cuft

a (cfs)

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

Phase 7 Pre
Hyd. No. 1 -25Yr

Q (cfs)

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
03

- 
Hyd No.1

8 25

Time (hrs)

,

n

I

1-
r

-t
t

-t
I

t

10 13 15 18 20



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 3
Phase 7 Post

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Jan I 2008, 9:51 AM

= SCS Runoff
= 25 yrs
= 26.4A ac
= 0.0 o/o

= USER
= 6.40 in
= 24hrs

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

162.54 cfs
5 min
89
0ft
15 min
Type ll
4U

t
t
I
1

I
I
I
T

I
t
I
I
I
I
I
T

Hydrograph Volume = 460,317 cuff

Q (cfs)

180.00

160.00

140.00

120.O0

100.00

80.00

60.00

40.00

20.00

0.00

Phase 7 Post
Hyd. No.3-25Yr a (cfs)

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
It

I
25

Time (hrs)

T

I
I
I
I
I
I

,

-1
10 13 15 18 20



Hydrograph Plot
Hydraflo,v Hydrographs by lntelisolve

Hyd. No. 5
Routing Phase 7 Post

Hydrograph type = Reservoir
Storm frequency = 25 yrs
Inflow hyd. No. = $
Reservoir name = Phase 7 Pond

Tuesday, Jan 8 2008, 9:51 AM

Peak discharge = 77.39 cfs
Timeinterval = 5 min
Max. Elevation = 86.85 ft
Max. Storage = 181,830 cuft

t
t
I
I
I
I
I
I
I
I
I
T

I
T

t
t
t
I
l

0

Storage Indlcation method used.

Q (cfs)

Hydrograph Volume = 460,254 cuft

Routing Phase 7 Post
Hyd. No. 5 - 25 Yr Q (cfs)

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
4

Hyd No.5

13 17 21 25 29

- 
Hyd No.3

46

Time (hrs)

I

l
I
I
l)

/1 \

33



APPENDIX D

TEMPORARY BEST MANAGEMENT PRACTICE (BMP) FACILITY

CHANNEL PROTECTION VOLUME
WATER QUALTTYVOLIIME

SEDIMENT FOREBAY
WEIGHTED CTJR\rE I\I]MBER

DI.7 BOTIYAi\CY CALCITLATION
OUTLET PROTECTION

sToRyfwATERROUTINGt,2,l0 & 100 YEAR STORM

Storm Event Incoming
Flow (cfs)

Outgoing
Flow (cfs)

Water Surface
Elevation

PRE-
DEVELOPMENT

(cfs)
I 57.0 2.4 84.27 21.6
2 77.5 15.6 84.65 33.3
10 145.0 7s.0 86.26 75.6

100 209.0 t29.8 87.74 tr8.2

CONSUTTING ENGINEEF
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t
t
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Project
ProjectNo.
Subject

Sheet No.
Calculated By

Pond f .: :,.!r,:::ffi
, 1,,: !fllF;, :t p61s , .,, i,ftiOt;, ,

Gurve No.
1-Yr,2&HrStorm Volume

Direct Runoff (From TR55 Equations 2-3 &24)
Q = 1.72 inches

Channel Protection Volume = DA * Q * 60% (Virginia Stormrlater Managment Handbook section $6.2 - Method 2)

Vcp = 45.41 Ac-in = 98.901 cubic feet

Volume of Pond by Contour (startlng at normal pool):

Sum Sum Incremental Incremental Incremental
Volume Volume Volume Volume Avg Headi Avg Flowl Drawdown
(cu. ft.) (or. yd.) (cu. ft.) (cu. yd.) (fee0 (feeO Timel (hrs)

Area

lncremental Area
Elevation Depth (sq. ft)

= :;,, 
1 r!,6-;4l Acres

= ' I89.

= ,, ''iQ,t,inches

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

i:i*l$0nqi,ill,l o.o

,,1:r.;. ioi,,ir', 1.0

,r-,,,62i0,:,',f 1.0

'' jiri$jo:.,' ii 1.0

,l..:iiH,#foiriiirr 1.0

,..:..$$0 ':;,, 1.0

.-..-.:.:.:AO. ;0'r::: ': , 1.0

:',;',r,9?ll0i,1i' 1.0

-.;{,{b;,lriii 
1.0

ri:;,lsj;dl,$.frsli:

rli{rii.li4ll ii
.r i i'rrig,4-9-6li

ii,,:,rb'5'.i#

.;iiriiliedri.i..$ir

,r,irir i,if6i6lr::

i,:r'iidi$*{'

., ,i'.,r,lO;g-bt,,

i,ijriiii,xd.f#ffni:i

652 17,601

829 39,990

912 M,626

998 91,572

1,086 120,889

1,175 1s2,624

't,265 186,784

1,357 223,418

17,601

22,389

24,636

26,947

29,317

31,735

34,160

36,634

=-....@
= M.25 feet

= ,ll53ffi
= 36.86 hrc

0.35

0.75

0.99

1.19

1.30

0.00

0.00

0.00

>24 HRS, OK

652

1,481

2,394

3,392

4,477

5,653

6,918

8,275

0.5

1.5

2.5

3.5

4.12

o00

0.00

0.00

13.79

8.33

6.89

6.28

1.57

0.00

0.00

0.00

36.86Total 223,418 8,275

I lncremential values computed fom Channel Protection Votume Elevation

Elevation of Normal Pool
Efevation of 1-yr,24-hr Storage Volume
SEe of Orifice

Totat Average Drawdown Tlmq



BMP Water QualitY Volumes

= 36634 c.f.= 1356.8 c.

= 34160 c.f.= 1265.2 c.Y.

= 31735 c.f.= 1175.4

= 29317 c.f.= 1085.8 c.y.

= 26947 c.f.= 998.0 c.Y.

= 24636 c.t.= 912.4 c.v.

= 17601 c.f.= 651.9 c.

= 11454 c.f.= 424.2 c.

= 8479 c.f.= 314.1 c.

= 7490 c.f.= 277.4 c.Y.

5675 c.f.= 210.2 c.v.

48/;2 c.f.= 179.3 c.y.

= 4056 c.f.= 150.2 c.Y.

3316 c.f.= 122.8 c.Y.

2621 c.f.= 97.1 c.Y.

= 1970 c.f.= 73.0 c.

1378 c.f.= 51.0 c.

886 c.f.= 32.8 c.y.

= 527 c.f.= 19.5 c.

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

AES Gonsulting Engineers
Project f16632-7-1

Section 7 - Roadway Phase Vll
James C'tty County

6632-7 -1 -Basin Volumes-VAB-Rev-1 .xls
BMPtrn008
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AES Consulting Engineers

Project ffi632-7'1

Volume Required

2*WQV
WQV = 112" per imPervious acre

lmPervious Area =

WetWQV =
WetVolume Required =

Wet WQV Volume Provided =
Wet WQV Volume Provided =

Dry WQV =
DryVolume Required =

Dry WQV Volume Provided =
Dry WQV Volume Provided =

Section 7 - Roadway Phase Vll
James CitY CountY

16.3 acre

29585 c.f.
59170 c.f.

2194.5 c.y.
59250 c.f.

29585 c.f.
59170 c.f.

3391.6 c.y.
91572 c.f.

At Elevation 80.00

At Elevation 84.00

6632-7 -1 -Basin Volumes-VAB-Rev-1 .xls
BMP

1n/2008



BMP Sediment ForebaY Volumes

= 1197 c.f.= 44.3 c.

= 1975 c.f.= 73.2 c.

'1722 c.t.= 63.8 c.Y.

= 1486 c.f.= 55.0 c.

1267 c.f.= 46.9 c.

= 1064 c.f.= 39.4 c.Y.

= 879 c.f.= 32.6 c.Y.

710 c.f.= 26.3 c.Y.

= 423 c.t.= 15.7 c.

= 3M c.f.= 1'1.2 c.Y.

= 199 c.f.= 7.4 c.

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

AES Consulting Engineers
Project ffi632-7-1

Section 7 - Roadway Phase Vll
James Ci$ CountY

Volume Required
10% of Water QualityVolume Required
WQV= 59170.0 CF

Volume Required =

WQV Volume Provided =
WQV Volume Provided =

5917 c.f.

440.6 c.y.
11895 c.f.

At Elevation 79.50

6632-7 -1 -Basin Volumes-VAB-Rev-1 .xls
Forebayffi12008



ffii,,ffi$
CON$'LNNE ENGINEERS

Willlamsburg f/57)25&0040
Gloucester (804) 69&4450

Richmond (e04) 330€040

Project:
Project No.:

Subject:

Date:
Calculated By:

Subject Area: Total BMP Drainage Area

187.2
185

573.3
1410

0
0

2.6
2.5
6.3
15

72
74
91

94

c
c
c
c

Served by LID
Open Space/LawnMooded

Single Family Lots
Commercialffownhomes

Totals=@

cN (weishteol = #- = '23?iu = Be.2 usecN=lTl
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NEW TO\4AI PHASE VII ROADWAYS
BMP BUOYANCY CALCULATIONS

Iuly3,2A07

Note: TIIESE CALCI.JLATION PROVIDED To INSI.JRE TTIE PRINCIPAL SPILLwAY / RIsER DoES NoT HAS THE
TENDENCYTOFLOAT.

ELEVATIOIN OF RISER CREST=

ELEVATION OF II.IVERT OF RISER=

WIDTII OF RISER=

LENGTTIOFRISER=

THICKNESS oF STRUCTURE =

BOTIOM TIIICKNESS OF STRUCTURE

u.20

73.90

3 feet

3 feet

8 inches

8 inches

Weight of concrete per cu. Ft. * Volume of Concrete

16,984 lbs.

200 lbs.

17,184 lbs.

WEIGHT OF WATER DISPLACED BY STRUCTLIRE

Volume ofRiser = 205.93

Weight of water displaced by air Weight of water per cu. Ft. * Volume of Riser

Weight of water displaced by air 12,g50 lbs.

WEIGHT OF PRINCIPAL SPLLWAY / RISER

Volurne of Concrete = 1t3.23
(Volume of Riser - Inside Volume of Air)

Weight of concrete ofriser =

Weight of Concrete Riser =

Weight of Grate =

Total Weight of Riser=

Total Weight of Riser > Weigbt of Water Displaced, i.e. Will not float !

Safety Factor = 1.3
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I

rytgii!s.i{''
(757)253-0040
(804) 6934450
(804) 330-8040

Project
Project No.
Subject

Date
Galculated ByCONSUTNNG ENENEERS

Hydraulic Design of Energy Dissipators for culverts and channels
Hydraulic Engineering Circular No. 14, Third Edition
u.s. Department of rransportation Federal Highway Administration - July 2006

Outfall Description:

Pipe Diameter (D) or (Wo) =

Flow (Q) =

Tailwater Depth (TW) =

CFS

;. ffiil rr.

Determine brink depth (yo):

(K)+=trl-*-= r.Ae

TWf--T,- =-73; = 0.40

yolD = ,,.i.OO ,., From Figure 3.4

-_y"lD D

yo = 1 x 2.50 = 2.SO FT.

Determine culvert outlet velocity (V"):
TW 

= J.00Yo tr = o'4oo

A lD2 = 0o?884,, From Tabte B.2 wherer$Ii$ilisi

A = AtD2 x D2

Vo=Q+A

Determine Froude number (Fr):

Ve = (Al2)1'2 = 1.SZ FT.
Fr = VolI@2.2) (y")lto = 2.12

= 0.7854 x

= 74.A +

YolD =

6.25

4.91

d/D

4.91 SF

15.1 FT/S



Tailwater Parameter, Co

TW /Y" = 1.00

TW /y" < 0.75

0.75<TW/y"<1.0

1.0 < TW /y"

Equation 10.2

1.57 = 0.64

Co = 1.4

co = 4.0 (TWy") - 1.6

= 4.0( 0.O4 )-1.6=
Co = 2.4

0.95

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

rry dso /y" = liipfnhiti d5e = 0.69 x 1.57 = 1.08 FT. or 13.0 lN.

h./V" = 0.86

h"/Y" = 0.86

hr/V" = 0.8386

hs = 0.8386 x

Check

hs/duo = 1.22

dso/yu= 0.69

Riorap Basin Size
Length of Dissipator Pool

Ls=10Xh"=
orLs=3xwo=

TotalLength
LB=15xh"=

orLB=4xwo=

Width of Apron
WB = Wo + 2(Lal3)

1.57 = 1.31 FT.

> 0.1 0K

= 15.8 FT.

Equation 10.1

Use Larger Value L" =

Use Larger Value L" = ',.i6: ,,., F-f.

-

13.1 FT.

7.5 FT.

19.7 FT.

10.0 FT.
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I Fisrune B-4,

I
I

!

0tr
fis&

GS5

&ffi

n.ffi

tt.F&

n.ffi

&s&

0-ss

$s 0.ffi
&

fics

&.jilfr

tt-ffi

fi,m

t[ffi

n30

ff,15

m"$&

{t.tts

g n.t $3 &5 s.4 {!"5 SS u.V S.g {}-S {"8
nffifm

Ku&mA'5*S.5

Ku = l.Bi{ fefgl
ffiu - t.$ fur SU
$r * brhk d*pth
S = wllwrl dlmnnotpr

T?M* &ilmreter dep$r

Dirmens[t*nlees Ratirtg SunreE fer the Or.ttlete ef Clrcular &ulverb on FlsrizonteN qnd
Sfiitd Slopes {Simons, {STO}
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D = diameter of pp€, m (ft)
A = area of floar. m? {e)
R= h)drardic radius, m (ft)
Ssurce: IJSBR ti974)

n = Manning's coetrci6|!.
S = channel bof6n sll sratsrsilrbc€ sloFa
a = units convorsion = 1.49 btr $1. f for CU

Tsble 8.2. lJnlffin Flow In ClreularSect3ons Flow{ng Parfiy Full

viD F,* R/D
(o&r]

rffPr r@r vD A/DT FI/D
(eQn)

tFSer
({rgr)dry)

o.ol o-mt3 o.txl66 o_ff]txl7 15.O4 0.51 AAQT 4"2531 g23;} '].M2
D.A2 0_m37 0.0132 o.tloo31 14.57 0.s2 4.4121 o.2562 4.247 0.415
o.m 0-(ffis 0.8197 o.(m74 8.58 0.53 o.4&7 o-25p 0.255 1_384
0.M o-0105 o.tt202 0.00136 7.ffi 0.54 a.4Tr7 0.?6,21 0"263 1-382

0.05 a.a't17 0.ff!25 o.Qr77). 6.55 0-55 D.44.?5. o-B4S 8.271 1-336
0.06 0.0192 o.038s o.ffir2B 5-95 0.56 0.45S 0.s76 o.279 1.311
0.07 o-tI294 o.${51 o.004s 5-47 0.57 9.16,24 g-27ffi 4.ffi7 1.2W
o-08 0.0350 0.0513 O.TXHX 5.@ 0.58 o.4724 g-27n 0.295 1.2d2
0.09 o-0378 o.{Ft5 a.wT|5 4.76 0.59 4.4a?2, 4.2753 o.3)3 72ffi

o-10 0_04txt o.m35 o-txx,7 4.49 0.80 o.4PO 0.2776 o.31{ 1.215
o.11 0.0470 o.{tsl95 o.o11B 4.25 o.81 o.s]18 o"27W 0.319 1.192
a-tz 0.0534 o.0755 4.0742 4-44 o.@ o-s't15 o"2821 as27 1.170
o-13 o-wxto o-0813 $.0147 3"ffi o"63 a-5242 4.2u.2 o_s5 1.144
o-14 o.(ffi8 o-{H7t 0.0195 3-6S 0.64 o.5g)8 42862 o.343 1.124

o-15 o-o7s o.0s2s 8.O2.5 3_54 0.65 o.5405 0.ffi8 o.350 1.'t(F
0-16 0-ffi11 o.ffi5 o.@57 3-4'l 0.66 o.gsg o.29{X} o-358 1.084
4.17 o.(F85 4.10d.2 o"ox't 3.2& 0.67 0.5534 a"&t7 o.s6 1.064
o.18 o_{ffi1 o.10s7 o-o327 3-17 0.ffi o-5687 o.2s3[] o.373 t.M4
0-19 0.o139 a_1152 0.0s5 3.t)6 o.69 0-5r/BO o-44€ o"s0 1.424

o.20 0.11 18 0-12()8 o-o4{xt L(A 0_70 0-5872 4.2gy2 o.s8 1.(X)4
8.7t o.11SO o.125S 0.0448 287 o-71 o-5ffi4 a-2p75 0"395 0.s85
4.2 a_',241 4.1312 o_04s2 2.75 o-72 o.6tltt D.M7 o-$n 0.9s
o-23 o.1365 0.1364 o.0537 2.71 0.73 o.8't43 o"ffi o.409 o_97
4.24 o-144{l 0.1416 o.0R5 2-63 o.74 0_6231 B-gffi o.416 0.s28

o.25 o-'t535 o.1468 o-0634 2.50 0.75 0_6319 0-g)42 0.422 0.910
o26 a-1F23 o_'r516 0.(886 2-19 0.76 o.64{t5 o.al43 o_4N 0.891
427 Q.t711 o.tffi 0.0739 L42 oa7 o-6489 o.3843 o.435 0.873
o-28 0_l&x) o-1614 o.{I/93 2-ffi 0.78 o.6573 0.3{}41 9.447 0_856
o29 o-lBg) o.18S2 0"084s 2-n o.7s o.6655 o.30s o-447 O.frliB

o-30 0_1982 o-17tp 0-0so7 2-25 0.80 0.6736 o.s42 o.4sl o.821
o-31 o-n74 o-1758 o.(xm 2-n o.a1 o-64t5 o-s43 0.458 0.804
9.32 0.21S7 0.1802 4.1v27 2-14 0.82 9.6893 o-3il!fir o-4s o.787
o-33 0-26(} o.18d.7 0.{(Es 2-09 0-8:t o-698s a-3$41 O-ct6A DTIA
o.g o2355 o 18Sl o-1't53 2-05 0.84 o-7tt43 o-gxtB 4.473 o 753

o.35 o_245t) 0-1935 o.1214 2.00 0.85 0-7115 o_fr)3:t o_453 0.738
o.36 a.z&6 o-1s78 o.1244 1.S58 0.86 0.7't86 0.3026 o-454 o.720
o37 o2642 o.an20 o_1351 1.9't5 o_87 9.7254 o.g)18 0.485 0.703
o,3a f)2735 n?(8, 4.1129 1-875 o8a o7?2fr 0_3@7 0.488 0.687
o-39 oza3a o.210'2 o-1490 1.835 o-8s o,7*4 a zsE o.491 0.670

o-40 a.mM o2142 o.1sl 1.797 o.m D.7445 o-2s80 o-4w 0.054
o.41 0.3032 o2142 o.1633 1-760 0.91 o.7*4 0.29trr o-496 0.tr'7
o_42 0.3136 a.wa o.1705 'ti24 0.92 0.7560 g.zg14 o.497 o.621
o43 fi32?A o2!t:8 4.1779 ,l-6as o s:l 4.7612 o.2.9,21 0.498 0-604
o44 o 33211 o_ffi o.1831 1.655 os4 o.7ffi2 0.2895 o-498 0-584

o.45 0.3428 o2331 o.192S 1-6n 0.95 o.T7A7 0.2885 0.49t! 0.511
o.4B 9.3527 02386 t).201 1-5S0 o.s$ a.T74S 0.2829 0"4s6 0.553
9.47 938?7 0240t o.208 1-55S 0.97 4.7785 0.zfa7 0.494 0.535
o.48 8.3727 o2435 4216 '!,53n o_98 4.7417 4.2735 0 4as D 517
o.49 o.ffi27 o2468 i.224 1.5S) o-gg 4.7&1 o-26ffi o.443 o4s6

o-50 43927 o.2so a_732 1-47"1 ,t fEl fi79tu n t5rx1 n dflj 0 463
y = depth of fltnr. m (fi)
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Pond Report
Hydraflow Hydrographs by Intelisolve

PondNo. l - PhaseTPond
Pond Data

Pond storage is based on known contour areas. Average end area method used.

Stage I Storage Table
Stage (CI Elevation (ff) Contour area (sqft) Incr. Storage (cufr) Total storage (cuft)

Tuesday, Jan I 2008, 9:51 AM

I
t
I
T

I

0.00 80.00
1.00 81.00
2.OO 82.00
3.00 83.00
4.00 84.00
5.00 85.00
6.00 86.00
7.00 87.00
8.00 88.00
9.00 89.00

13,919
21,283
23,495
25,777
28,116
30,517
32,953
35,367
37,901
41,003

0
17,601
22,389
24,636
26,947
29,317
31,735
34,160
36,634
39,452

0
17,601
39,990
u,626
91,573

120,889
'|,52,624
186,7U
223,418
262,870

Gulvert / Orffice Structures

IAI tBI

Weir Structures

tDI

0.00
0.00
0

0.00
0.00
0.00
.000

0.00
No

Icl
5.00 0.00
5.00 0.00
't0
80.00 0.00

0.00 0.00

0.00 0.00
.013 .000

0.60 0.00
Yes No

I
I
I

Rise (in)
Span (in)

No, Barrels
Invert El. (ft)

Length (ft)
Slope (c/d

N-Value
Orif. Goeff.
Multi€tage

= 30.00

= 30.00

=1
= 73.90

= 178.00

= 1,00

= .013

= 0.60

= n/a

Grest Len (ft)

Crest El. (ft)
Welr Goeff.
WelrType
Multl€tage

IAI

= 14.00

= 84.2O

= 3.33

= Rect

= Yes

30.00 0.00

87.00 0.00
2.60 0.00
Broad
No No

IDI

0.00

0.00
0.00

No

ICItBI

Exf,ltratlon = 0.000 in/hr (Contour) Tailuater Elev. = 0.00 ft

Nole: Culveruorifca ouulo\'ts have been anallzed under inlet and outlet contol.

I
I
I
I "xl

8.00

6.00

4.00

2.00

I
I
I
I
I

Stage / Discharge

300.00 330.00

Shge (ft)

10.00

8.00

0.00

4.00

2.00

0.00
0.00 30.00

- 

Total Q

l'

0.00
60.00 120.00 150.00 180.00 210.00

Discharge (cfs)



I
lHydrograph Return Period Recap
I

Hydrograph
descriptlon

SCS Runoff

SCS Runoff

Reservoir

21.56

57.M

2.41

33.25

77.51

15.63

75.U

145.03

75.00

87.16

't62.9

77.39

1 18.18

208.96

129.85

Phase 7 Pre

Phase 7 Post

Routng Phase 7 Post

Proj. file: 6632-7 -1-Pond-Rev-2.gpw Tuesday, Jan 8 2008, 9:51 AM

Hydraflow Hydrogmphs by lnblisolve



I
Hydrograph Summ ary Report

Hydrograph
description

SCS Runoff

SCS Runoff

Reservoir

79,616

154,533

1U,470

Phase 7 Pre

Phase 7 Post

Routng Phase 7 Post

6632-7 -1-Pond-Rev-2. g pw Return Period: 1 Year Tuesday, Jan 8 2008,9:51 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Phase 7 Pre

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Jan 8 2008, 9:51 AM

= SCS Runoff
= lyrs
= 21.00 ac
= 0.0 o/o

= USER
= 2.80 in
= 24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Ic)
Distribution
Shape factor

= 21.56 cfs
=5min
=79
= Oft
= 20 min
= TYPe ll
= 484

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

Hydrograph Volume = 79,616 sJft

Q (cfs)

24.O0

20.00

16.00

12.00

8.00

4.00

Phase 7 Pre
Hyd.No.1-1Yr Q (cfs)

24.AO

20.00

16.00

12.00

25

Time (hrs)

8.00

4.00

0.00
03

- 
Hyd No.1

I
n

I'- I
I

t
,t,

10 13 15 18 20 23



Hydrograph Plot
T

I
I
I
I
t
I
T

I

Hydraflow Hydrographs by lntelisolve

Hyd. No. 3
Phase 7 Post

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= lyrs
= 26.40 ac
= 0.0%
= USER
= 2.80 in
= 24 hrs

Tuesday, Jan 8 2008, 9:51 AM

Peak discharge = 57.04 cfs
Timeinterval = 5 min
Curve number = 89
Hydrauliclength = 0ft
Timeofconc,Oc) = 15 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 154,533 cuft

Q (cfs)

60.00

50.00

40.00

20.00

10.00

Phase 7 Post
Hyd.No.3-1Yr Q (cfs)

60.00

t
I
I
I
t
I
I
I
I
I

03

- 
Hyd No.3

50.00

40.00

30.00

20.00

10.00

0.00
25

Time (hrs)

I
I
!

.-.. L

t

I
I

I.t
I
t
I

)/
0.00

10 13 15 18 20



Hydrograph Plot
t
I
t
I
I
I
I

Hydraflow Hydrographs by Intelisolve

Hyd. No. 5
Routing Phase 7 Post

Hydrograph type = Reservoir
Stormfrequency = lyrs
Inflow hyd. No. = $
Reservoir name = Phase 7 Pond

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Jan 8 2008, 9:51 AM

2.4',1 ds
5 min
u.27 ft
99,589 cuft

Storage Indication method used.

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

Hydrograph Volume = 1il,470 cltft

t
I
I
I
I
I
I
I
t

Routing Phase 7 Post
Hyd.No.5-1Yr Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

73

Time (hrs)

0.00I o.oo

I
I

07

- 
Hyd No.S

20 27

- 
Hyd No.3

I

I
\

!ae**.*/
13 47



I
. Hydrograph Summary Report
I

Hydrograph
description

SCS Runoff

SCS Runoff

Reservoir

33.25

Tt.51

15.63

119,375

211,773

21',1,710

Phase 7 Pre

Phase 7 Post

Routing Phase 7 Post

6632-7 - 1 - Po n d - Rev-2. g pw Retum Period: 2Year Tuesday, Jan 8 2008,9:51 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Phase 7 Pre

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 2yrs
= 21.00 ac
= O.O o/o

= USER
= 3.50 in
= 24 hrs

Tuesday, Jan I 2008,9:51 AM

Peak discharge = 33.25 cfs
Timeinterval = 5 min
Curve number = 79
Hydrauliclength = 0ft
Time of conc. Oc) = 20 min
Distribution = Type ll
Shape factor = 484

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

Hydrqraph Volume = 119,375 cuft

Q (cfs)

30.00

25.00

20.00

15.00

10.00

Phase 7 Pre
Hyd. No. 1-2Yr Q (cfs)

35.00

03

- 
Hyd No.1

30.00

25.00

20.00

15.00

10.00

5.00

0.00
25

Time (hrs)

'-t
fl

fi
II

II

\

, >.*"*

0.00
10 13 15 18 20



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 3
Phase 7 Post

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Jan 8 2008, 9:51 AM

= SCS Runoff
= 2yrs
= 26.40 ac
= 0.0 o/o

= USER
= 3.50 in
= 24hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. fl-c)
Distribution
Shape factor

= 77.51 cts
=5min
=89
= Oft
= 15 min
= TYPe ll
= 484

I

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

Hydrograph Volume =211,773 otft

Q (cfs)

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

Phase 7 Post
Hyd. No.3-2Yr Q (cfs)

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
03

- 
Hyd No.3

25

Time (hrs)

I

t

i -"

10 13 15 18 20



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 5
Routing Phase 7 Post

Hydrograph type = Reservoir
Stormfrequency = 2yrs
Inflow hyd. No. = $
Reservoir name = Phase 7 Pond

Tuesday, Jan 8 2008, 9:51 AM

Peak discharge = 15.63 cfs
Timeinterval = 5 min
Max. Elevation = 84.65 ft
Max. Storage = 110,694 cuft

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

Storage Indlcaton mehod used.

Q (cfs)

80.00

Hydrograph Volume =211,710 stft

Routing Phase 7 Post
Hyd. No.5-2Yr a (cfs)

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

70.00

60.00

50.00

40.00

30,00

20.00

10.00

0.00
0 6

Hyd No.5

12 18 23

- 
Hyd No.3

47 58

Time (hrs)

ltf
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I h%"

29 35 41



I
, HVdrograph Summary Report
r

I
Hvd.
No.

Hydrograph
t!rye

(orlgln)

Peak
flow
(sfs)

Time
interval
(mln)

Time to
peak
(mln)

Volume

(cuft)

Inflow
hyd(s)

Maxlmum
Elevatlon

(ft)

Maxlmum
storage
(cuft)

Hydrograph
descriptlon

'lrl
rl

I
I
I
I
I

1

3

5 #Itr
5

5

5 IT

266,925

408,053

407,990 a 86.26 161,566

Phase 7 Pre

Phase 7 Post

Routing Phase 7 Posl

lalzz-t 
- t-Po nd- Rev-2. g pw Retum Period: 10 Year Tuesday, Jan 8 2008, 9:51 AM

Hydraflow Hydrographs by Intelisolve



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 1

Phase 7 Pre

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Jan 8 2008, 9:51 AM

= SCS Runoff
= 10 yrs
= 21.00 ac
= 0.0%
= USER
= 5.80 in
= 24 hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 75.64 cfs
=5min
=79
= Oft
= 20 min
= TYPe ll
= 484

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

Hydrograph Volume = 266,925 cuft

Q (cfs)
Phase 7 Pre

Hyd. No. 1 - 10 Yr Q (cfs)

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

80.00

70.00

60.00

50.00

40.00

30.00

20.o0

10.00

0.00
03

- 
Hyd No.1

25

Time (hrs)

I

- _t \

10 13 15 18 20 23



Hydrograph Pfot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 3
Phase 7 Post

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Jan I 2008, 9:51 AM

= SCS Runoff
= 10 yrs
= 26.40 ac
= 0.0%
= USER
= 5.80 in
=24hrs

Peak discharge
Time interval
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

= 145.03 cfs
=5min
=89
= Oft
= 15 min
= TYPe ll
= 484

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

Hydrqraph Volurne = 408,053 ctrft

a (cfs)

160.00

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00

Phase 7 Post
Hyd. No.3 - 10 Yr a (cfs)
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Hydrograph Plot
Hydraflow Hydrographs by Intellsolve

Hyd. No. 5
Routing Phase 7 Post

Hydrograph type = Reservoir
Storm frequency = 10 yrs
Inflow hyd. No. = $
Reservoir name = Phase 7 Pond

Tuesday, Jan I 2008, 9:51 AM

Peak discharge = 75.00 cfs
Timeinterval = 5 min
Max. Elevation = 86.26 ft
Max. Storage = 161,566 cuft

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

Storage Indicafon method used.

Q (cfs)

160.00

140.00
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100.00

80.00
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40.00

20.00

0.00
0 4

Hyd No.5

Hydrograph Volume = 47,990 cuft

Routing Phase 7 Post
Hyd. No. 5 - 10 Yr Q (cfs)
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0.00
13 17 21 25 29

- 
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Hydrograph
descrlptlon

SCS Runofi

SCS Runofl

Reservoir

't18.18

208.96

129.85

419,867

600,758

600,695

Phase 7 Pre

Phase 7 Post

Roufng Phase 7 Post

6632-7 - 1 -Po n d - Rev-2. g pw Retum Period: 100 Year Tuesday, Jan 8 2008, 9:51 AM

Hydraflow Hydrographs by lntellsolve



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 1

Phase 7 Pre

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 21.00 ac
= 0.0 o/o

= USER
= 8.00 in
= 24 hrs

Tuesday, Jan 8 2008, 9:51 AM

Peak discharge = 118.18 cfs
Timeinterval = 5 min
Curve number = 79
Hydrauliclength = Oft
Time of conc. Oc) = 20 min
Distribution = Type ll
Shape factor = 4M

Hydrograph Volume = 419,867 cr.rft

Q (cfs)

120.04

100.00

20.00

Phase 7 Pre
Hyd. No. 1 - 100 Yr a (cfs)

120.00

100.00

80.00

60.00

20.00

25

Time (hrs)

80.00

40.00

0.0003

- 
Hyd No.1

I

.. ... t
T

I

/
0.00

10 13 15 18



Hydrograph Plot
Hydraflow Hydrographs by Intetisolve

Hyd. No. 3
Phase 7 Post

Hydrograph type
Storm frequency
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

Tuesday, Jan I 2008, 9:51 AM

= SCS Runoff
= 100 yrs
= 26.40 ac
= 0.0 o/o

= USER
= 8.00 in
= 24 hrs

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc) =
Distribution =
Shape factor =

208.96 cfs
5 min
89
0ft
15 min
Type ll
484

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

a (cfs)

210.OO

180.00

150.00

120.00

90.00

60.00

30.00

Phase 7 Post
Hyd. No. 3 - 100 Yr

Hydrograph Volume = 600,758 qrft

180.00

150.00

120.00

90.00

60.00

30.00

25

Time (hn)

Q(cfs)

210.OA

0.00 0.0003

- 
Hyd No.3

\_

10 13 15 18 20



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve Tuesday, Jan I 2008, 9:51 AM

Peak discharge = 129.85 cfs
Timeinterval = 5 min
Max. Efevation = 87.74ft
Max. Storage = 213,795 cuft

Hyd. No. 5
Routing Phase 7 Post

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. = t
Reservoir name = Phase 7 Pond

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

Storage Indicaton method used. Hydrograph Volume = 600,695 cuft

Q (cfs)

21A.OO

180.00

150.00

120.00

90.00

60.00

30.00

Routing Phase 7 Post
Hyd. No. 5 - 100 Yr

0 3

Hyd No.5

5810

- 
Hyd No.3

Q (cfs)

210.O0

180.00

150.00

120.00

90.00

60.00

30.00

0.00
25

Time (hrs)

I
I

\
0.00

13 15 18 20



James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

slyf rr-

Weather Conditions:

If an inspection itcm is not opplicable, markNA, othervise mark the appropriate cotumn.

O.K. - The item checked is in adequatc condition and the mlintenance pnogram is currcntly satisfactory. No action required.
Routine - The item checkcd requirer attcntion, but does not present an immediate threat to thc function/integrity of the BMP.
Uryent - The item checked requircs immediate attention to kcep the BMP operational and to prevent damage to tho facility.

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

County BMP ID Code (ifknown):

Name of

Location:

Name of Owner:

Narne oflnspector:

Type of Facility:

re!!3 3P-obgD1
Sd,"-8Th

,nProgram Downerlnspertion dffll-in*-

.ffil

Embankments and Side Slopes:

Grass Height

Vegetation Condition
G
,tl Knci-. slah"r\i",a4 6\re,a- ?-u=

Tree Growth

Erosion

Trash & Debris

Seepage -/t
Fencing or Benches

Interior Landscaping/Planted Areas: f, None 3 Constructed Wetland/Shallow Marsh D Naturally Established Vegetation

Vegetated Conditions

Trash & Debris

Floating Material

Erosion

Sediment /
Dead Plant

Aesthetics

Other

Notes:

Page I of3



ox'" | ' Roufr.

Water Pools: pPermanent Pool (Retention Basin) O Shallow Marsh (Detention Basin) 0 None, Dry @etention Basin)

Shoreline Erosion

Algae

Trash & Debris

Sediment

Aesthetics

Other

Inflows (Describe Types/Locatlonr):

Condition ofStruoture

Erosion

Trash aod Debris

Sediment

Outlet Protection

Other

Princlpal Flow Control Structure - Rser, Intake, etc. (Describe Type):

Condition ofStructure /,
Corrosion

Trash and Debris

Sediment

Vegetation

Other

Principol Outlet Structure - Barrel, Conduit, etc. :

Condition ofStructure

Settlernent

Trash & Debris

Erosior/Sediment _/
Outlet Protection

Other

Emergency Spillway (Overflow):

Vegetation

Lining

Erosion

Trash & Debris

Other

Notes:

Page 2 of3



- t-^,tr-, a.^* .- .l --. o^-*t-- . .l
-:

- --.-.-J --:

Nuisancc Type Conditions:

Mosquito Breeding

Animal Burrows

Graffiti

Other d
Surrounding Perimeter Conditions:

Land Uses

Vegetation

Trash & Debris ,r//

Aesthetics

Access /lr4aintenance
Roads or Paths

Other

Remarks:

Overall Environmcntal Division Internal Rating: _

t 1",r

*,.' {F\l 
'

SWMProg\BMP\ColnspProgVnspForms\DetRet.wpd f I i

+il ?-a-N^'apct t[€]l3t

ut"+o dffin o'tr
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