
 
 

 
 

 
 

CERTIFICATE OF AUTHENTICITY 
 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW. 

 

BMP NUMBER:  PC168 

 

DATE VERIFIED:  January 27, 2017 

 

QUALITY ASSURANCE TECHNICIAN: Natalie Prevette  

 

LOCATION:  WILLIAMSBURG, VIRGINIA 



Stormwater Division 

MEMORANDUM 

DATE: March 13, 2010 

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

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: PC168 

PIN: 3910100159 

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

Property Description: 

Site Address: 
Box 2 

Agreements: (in file as of scan date) N Book or Doc#: 

Comments 
JCSA operations center parking lot expansion 

James City Service Authority 

4.427 AC New Town Associates (out of (38-4)(1-50) 

149 Tewning Road 

Drawer: 2 

Page: 



 

 

 

 

 

CERTIFICATE OF AUTHENTICITY 

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE 

TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF 

JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMW ATER 

DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS 

PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND 

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

LISTED BELOW.  

 

BMPNUMBER: PC168 

 

DATE VERIFIED:  April 21, 2016 

 

QUALITY ASSURANCE TECHNICIAN:       Charles E. Lovett II 

                                                                                   

 

LOCATION: WILLIAMSBURG, VIRGINIA 



James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

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

JC'.> A l'.:::f'U1<t"t1 er-JS C£:1..;y-f klL 'S i I rt' ~?l\N".? 1 or-..i 
Structure/BMP Name: 
Project Location: 
BMP Location: 
County Plan No.: 

Project Type: D Residential 
D Commercial 
D Institutional 
tJ1luhlic 
DOther 

DBusiness 
DOffice 
D Industrial 
DRoadway 

--------

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

Brief Description of Stonnwater Management/BMP Facility: __ ...::8:;;.. -.-.:..·---=-~ :;:;;6'....,v,.,.'t.:.:16:::;;•:.;;:;'._:) _ _.V~.e'-'."'--.~"""· ....::'e;.:;-'...:.;;;-'_,..,;.;;:__,...:.'-""'""'~~ 
?-11--c.., .._ 1 f:\ l-<.->..:>r::,.-l,Z-w .• -tff>O w, ~n+ i;41z .. ·1i1€r-> ;31§...?':M f.;:y:.C.+:t A.(1ot=J~> 

NearestVisibleLandmarktoSWM/BMPFacility: Nts...v P~. 1~, L::;;~1 f'o1t.. 'bff3;ftJY710...:>S L--r/Z.. 

Nearest Vertical Ground Control (if known): 
Grice Geodetic Ground Control 0 USGS 
Station Number or Name: 
Datum or Reference Elevation: 

D Temporary D Arbitrary DOther 

ControlDescription: __________________________ ~ 
Control Location from Subject Facility:. ____________________ _ 
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' Section 2 - Stormwater Management I BMP Facility Construction Information: 

5-8,.0/ 
PreConstruction Meeting Held for Construction of SWM/BMP Facility: Ut'Yes ONo OUnknown 
Approx. Construction Start Date for SWM/BMP Facility: ------------------
Facility Monitored by County Representative during Construction: ~es 0 No OUnknown 
Name of Site Work Contractor Who Constructed Facility: _-r;;-!.,;!c:::....:..;At-~>.o::.__-=C.C:::i'J .:::.':¥-J=-·....:;tlt.::..;t::..:;k:.=·~;...;.r.;:_"-'.;;:.c_.-,_· ---------
Name of Professional Firm Who Routinely Monitored Construction: -~!l.!:lv;...i:t-N:....:. :.::; • .::::;/,,AS;,,;:,;....·i> __________ _ 

Date of Completion for SWM/BMP Facility: __ !..;!'1~~~"-U..:::.:··..:::1t·....!·,1:__.._,. _____________ _ 
Date of Record Drawing/Construction Certification Submittal: _ __..!,i.:.Jt /...!.1....!.?~/=-~..1.1 ____________ _ 

(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 he reviewed and approved by the James City County Environmental 
Division prior to final inspection, acceptance and bond or surety release. ) 

Section 3 - Owner I Designer I Contractor Information: 

Owner/Developer: 

Design Professional: 

BMP Contractor: 

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

Name: .J ,')irlb-~ Li "t't <)f.:;.,e.AJ. 1Cb A-v1 f\o,z~-t'I 
Mailing Address: 1 o l - ,:;; Mou • .,, t<, l3 Ni !2£'l\O 

\¢.la..< .... 1 /hYlS&.•.?.::, \}., ?;.,1 .u, tt- Z. ·!?,f;? 7 
Business Phone: 7z]1 ... Z c:? ?> - & &oc/ Fax: -----------
Contact Person: Ma. f.§'1•r L,;,.--tc~'"'• ,:.rr..., Title: t::r-x• ,,.._;,;;~1:-,:,.,,t, -C"2c.~"-'t ,,;..;::.,. 

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

Business Phone: 'le';, 7 ... 'Z--c;, ?- oo4·o 
Fax: 7S7 - ·i-ic- \:'i'/'i4 
Responsible Plan Preparer: V. f"l M!.cJ b.c-.tJ......,.;;;:T't 

C D Title: :;:.>f:;r.:>vc ·.z.. r ~.J .::.,;,,,.., Kt ll>..>(tf,G-tt.. 

Plan Name: .Jc.Sit OfeCkJ•aJS C.G:1-.rtf;;/l.. S11"e f:vp~,o,...;:, 
Firm's Project No. __ c..:'':.!::':..' 7~· .i.1=·-~IL..:g:!.'------~-----------
Plan Date: 11 /-z.q{ou 
Sheet No. 's Applicable to SWM/BMP Facility: -4_ I__:]__ I __ I __ I __ _ 

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

Name: ·-r.;lrr:'Y Cc,~·-ttt:p,G-rcn:t-~;, /,.,1-
Mailing Address:------------------------

Business Phone: ________________________ ~ 
Fax: ___________________________ _ 

Contact Person: tzj\..J .. ~v\ ·-~·'-I 1,..a~ 
Site Foreman/Supervisor: iZ~"' "(:A-"• !...slcZ 

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

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Business Phone: 7 S:Z- "1.;;; 3>-·t:.:<J.fc> 

Fax: 7S7 - ·zzr::> · fyt,"14' 

Name:~,iu..-'--=..:~.--:>=::..>a.=~"-'-'--~~~~~ 
Title: 

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

Virginia Registered Professional Engineer 
or Certified Land Surveyor 

Construction Certification 

Business Phone: ,,,..(,.....· z_s~-1""'")__..Z~-Z:.:::;..2"-·-..:G:;...,' 4:.__··_,_7...,/'----
Fax: ( 7-5 '1 ) L?..? ·- 297 8 

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. 

~YI ~,f { .JtriQ. <Seal i 

Virginia Registered 
Professional Engineer 
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Section 5 - Record Drawing and Construction Certification Requirements and Instructions: 

0 PreConstruction Meeting - Provides an opportunity to review SWM I BMP facility construction, 
maintenance and operation plans anq 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. 

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

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

D Construction Certification. Construction of Stormwater Management I BMP facilities which 
contain impoundments, embankments and related engineered appurtenances including subgrade 
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, 
cutoffs, toe drains, hydraulic flow control structures, etc. shall be visually observed and monitored 
by a Registered Professional Engineer or his/her authorized representative. The Engineer must 
certify that the structure, embankment and associated apµurtenances 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. 

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

Dual Purpose Facilities - Completion of construction also includes an interim stage for 
Stormwater Management I BMP facilities which serve dual purpose as temporary sediment basins 
during construction and as permanent stormwater management I BMP facilities following 
construction, once development and stabilization are substantially complete. For these dual 
purpose facilities, construction certification is required once the temporary sediment basin phase 
of construction is complete. Final record drawing and construction certification of additional 
permanent components is required once permanent facility construction is complete. 

Interim Construction Certification is required for those dual purpose embankment-type facilities 
that are generally ten (I 0) feet or greater in dam height (*) and may not be converted, modified or 
begin function as a permanent SWM I BMP structure for a period generally ranging from six (6) 
to eighteen ( 18) months or more from issuance of a Land Disturbance permit for construction. 
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Interim or final record drawing and construction certifications are not required for temporary 
sediment basins which are designed and constructed in accordance with current minimum 
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment 
Control Handbook (VESCH); have a temporary service life ofless 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 4V ACS0-20-30, Virginia Impoundment Structure 
Regulations and the Virginia Dam Safety Program.) 

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

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

0 Submission Requirements. Initial and subsequent submissions for review shall consist of a 
minimum of one {I) 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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STORMW ATER MANAGEMENT I BMP FACil..ITIES 
RECORD DRAWING CHECKLIST 

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

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

.Y /\ 1. 

x.L 2. 

l(X 3. 

_IT 4. 

,yx .5. 

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

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

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

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

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

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

~ 1. 

xx 2. 

_rr 3. 

irJv 4. 

~ 5. 

_rI._ 6. 

x.t· s. 

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

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

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

Top widths, berm widths and embankment side slopes. 

Show length, width and depth of facility or grading, contours or spot elevations as required to 
verify permanent pool and design storage volumes were met or were reasonably close to the 
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may 
be necessary by the professional to ensure approved design configurations, depths and volumes 
were closely maintained. If grading or elevations are significantly different from the approved 
plan, the 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. 

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

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

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

Page 6 of 16 



.,(.{ 9. 

KL_ 10. 

_±!/_A._ 11. 

_lj_ 12. 

--1..L 13. 

A'X 14. 

xx 15. 

..t~\'.:·'· 16. 

x.i./ 17. 

~ 18. 

iJ/A 19. 

XK. 20. 

..xx._ 21. 

xK 22. 

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

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

Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if 
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is 
present or not. 

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

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

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

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

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

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

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

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris . 

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

Any other information formally requested by the Environmental Division specific to the 
constructed SWM/BMP facility. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

ill. Group A - Wet Ponds (Includes A-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.) 

HA. 

! 
j_ 

I 

+ 
£ 

Al. 

A2. 

A3. 

A4. 

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

Principal spillway consists ofreinforced concrete pipe with 0-Ring gaskets for watertight joint 
construction. 

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

Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least 
12 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy 
equipment or vehicle use. 

AS. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment 
monitoring purposes. 

A6. Pond liner (ifrequired) provided. Either clay liners, polyliners, bentonite liners or use of chemical 
soil additives based on requirements of the approved plan. 

A7. Minimum 6 perct>nt slope safety bench extending a minimum of 15 feet outward fromn1Jrmal 
pool edge and/or an aquatic bench extending a minimum of 10 feet inward from the normal 
shoreline with a maximum depth of 12 inches below the normal pool elevation, if applicable, per 
the approved design plans. (Note: Safety benches may be waived if pond side slopes are no 
steeper than 4H: 1 V). 

A8. 

A9. 

AlO. 

All. 

Al2. 

Al3. 

No trees are present within a zone 15 feet around the embankment toe and 25 feet from the 
principal spillway structure. 

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

Low flow orifice has a non-clogging mechanism. 

A pond drain pipe with valve was provided. 

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

End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall 
hazard. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

IV. Group B - Wetlands (Includes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond 
Wetland System and B-4 Pocket Wetland) 

l!jE_ Bl. Same requirements as Group A Wet Ponds. 

B2. Minimum 2: I 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(Yi) 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 I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

v. Group C - Inftltration Practices (Includes C-1 Infiltration Trench; C-2 lnfiltration Trench; 
C-3 Infiltration Basin; and C-4 Infiltration Basin) 

4.t- Cl. All requirements of Section II, Minimum Standards, apply to Group C facilities as applicable. 

I 

I 
j 

-r-
I 
'1 

fi 

-t--
ii 

j 

T 

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. 

cs. 

C6. 

C7. 

C8. 

C9. 

ClO. 

Cll. 

C12. 

C13. 

Cl4. 

Sides of infiltration practice lined with filter fabric. 

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. 

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

Minimum one hundred (100) foot separation horizontal1y from any known water supply well and 
minimum one hundred (100) foot separation upslope from any building. 

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

Stormwater outfalls provided for overflow associated with larger design storms. 

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

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

Observation well provided. 

Adequate, direct access provided to the facility for future maintenance, operation and inspection. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

VI. Group D - Filtering Systems (Includes D-1 Bioretention Cells; D-2 Surface Sand Filters; D-3 

N/f!r Dl. 

D2. 

D3. 

D4. 

D5. 

D6. 

D7. 

D8. 

D9. 

---4- DlO. 

Dll. 

Dl2. 

D13. 

Dl4. 

Underground Sand Filters; D-4 Perimeter Sand Filters; D-5 Organic 
Filters; and D-6 Pocket Sand Filters) 

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

Sediment pretreatment devices provided. 

For D-1 BMPs (Bioretention Cells), pretreatment consisting ofa grass filter strip below level 
spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided. 

For D-1 BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided 
was based on zones ofhydric 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. 

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. 

No visible signs of accumulated silt/sediment were present in the facility following construction Cl: 

alternately, accumulated silt/sediment was properly removed. 

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

Overflow outlet has adequate erosion protection. 

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

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

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. 

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

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

Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
AS-BUILT PLAN CHECKLIST 

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

VII. 

N/1>< 

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

El. 

E2. 

E3. 

E4. 

ES. 

E6. 

E7. 

E8. 

E9. 

ElO. 

El 1. 

El2. 

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

Open channel system has constructed longitudinal slope ofless than four (4) percent. 

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

Open channel side slopes are no steeper than 2H: 1 V at any location. Preferred channel sideslope 
is 3H: 1 V or flatter. 

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). 

For E-2 BMPs (Dry Swales), an underdrain system was provided. 

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

Gravel diaphragm provided in areas where later:il sheet flow from impervious surfaces are directly 
connected to the open channel system. 

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. 

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

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. 

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. 

El4. For E-3 BMPs (Biofilters), sideslopes are 3H:l V 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. 

El6. For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the 
constructed roadway length. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

VIIl. Group F - Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention 
with Forebay) 

_li__ Fl. 

{X F2. 

~ F3. 

~ F4. 

r • .tjp.- F5. 

~ F6. 

-1:l/_A F7. 

tvf 1\- F8. 

,.J/11-- F9. 

:J/ti.- FlO. 

!Jjt-<' Fil. 

.::£¥__ Fl2. 

_E:f:._ F13. 

tJ/flr F14. 

....:f:.:L F 15. 

--15::::t. F 16. 

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

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

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

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

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

Principal spillway and outlet barrel provided consisting of:femfurced concrete pipe with 0-Ring 
gaskets for watertight joint construction. t> :r: e 

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

Low flow orifice, ifused, has a minimum diameter of three (3) inches or two (2) inches if internal 
orifice control was utilized and a small, cage type external trash rack. 

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

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

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

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

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet 
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment 
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable. 

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

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

No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse affects to the 
function of the facility are anticipated. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

_..tdA GI. 

G2. 

G3. 

G4. 

GS. 

G6. 

All requirements of Section II, Minim.um Standards, apply to Group G facilities as applicable. 

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. 

Dedicated open space areas are in undisturbed common areas, conservation easements or are 
protected by other enforceable instruments that ensures perpetual protection. 

Provisions included to clearly specify how the natural vegetated areas utilized as dedicated open 
space will be managed and field identified (marked). 

Adequate protection measures were implemented during construction to protect the defined 
dedicated open space areas. 

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

Page 14 of 16 



STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities 
such as onsite or ojfsite 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.) 

JJ/f>r SD 1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

XII. 

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

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

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

SD5. Class, length, width and depth ofriprap and outlet protections or dimensions of special energy 
dissipation structures. 

Other Systems (Includes any non-typical, specialty, manufactured or innovative stormwater 
management/BMP practices or systems generally accepted for use as or in 
conjunction with other acceptable stormwater management I BMP practices. 
Requires evidence of prior satisfactory industry use and prior Environmental 
Division approval, waiver or exception .) 

~ 01. 

4 02. 

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

Certification criteria to be determined on a case-by-case basis by the Environmental Division 
specific to the proposed SWM/BMP facility. 
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XIII. References 

STORMW ATER MANAGEMENT I BMP FACILITIES 
RECORD DRAWING CHECKLIST 

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

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

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

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

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

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

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

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

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

0 USEPA/Watershed Management Institute, Stormwater Management Inspection Forms. 

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

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

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

File: Shared\SWMProg\BMP\Certit\RDCC. wpd 
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James City County, Virginia 
Environmental Division 

Stormwater Management/BMP Facilities 
Record Drawing/Construction Certification 

Review Tracking Form 

County Plan No.: 5;'P-l'f3-oo 
Project Name: 
Stormwater Management Facility: 

~II Phase: 
¢-
0 

0 

~ 
0 
0 
0 
0 

~ 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

DI on 
Information Received. Date: 
Acl!J;illiistrative Check. 
C3""" Record Drawing Date: 

Date: ~/ Construction Certification 
CY'" RD/CC Standard Forms 

~ Insp/Maint Agreement 
BMP Maintenance Plan 

(Required after Feb 1'1 20 
Info: 
Location: -------------

0 Other: 
-----------------------------~ 

Standard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review file. 
0 Yes 0 No Location: 
Assign County BMP ID Code Code: --p-c-~/ ~h_,.8,,,__ ________ _ 
Log into Division's "As-Built" Tracking Log 
Add Location to GIS Database Map. Obtain GIS site information (GPIN, Owner, Site Area, Address, etc.) 
Preliminary Log into BMP Database (BMP ID#, Site Plan#, GPIN, Project Name) 
Active Project File Review (correspondence, H&H, etc.). 
Initial As-Built File setup (label, copy hydraulics, BMP information, etc.). 
Inspector Check of RD/CC. 
Pre-Inspection Drawing Review - Approved Plan (Quick look prior to field inspection). 
Final Inspection (FI) Performed Date: 
Record Drawing (RD) Review Date: 
Construction Certification (CC) Review Date: 
Actions: 
0 
0 

No comments. 
Comments. Letter Forwarded. 
0 Record Drawing (RD) 
0 Construction Certification (CC) 
0 Construction-Related (CR) 
0 Site Issues (SI) 
0 Other: 

Second Submission: 
Third Submission: 

Date: 

Acceptable for stormwater managment facility purposes (RD/CC/CR/Other). Proceed with bond release. 
Notify Darryl/Joan/Pat of acceptability using email (preferred), form or verbal. 
Check/Clean active file of any remaining material and finish "As-Built" file. 
Add to County BMP Inventory/Inspection schedule (Phase I, II or III). 
Copy Final Inspection Report into County BMP Inspection Program file. 
Digital Photographs obtained. 
Add to JCC Hydrology & Hydraulic database (optional). 

BMP Certification Information Acceptable 

Date: 
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STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN -.... 
' 7. PERFOR/M QUARlERLr INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACIUlY FOR SIGNS I\_~ PROPER MAINTENANCE OF THIS FAaLilY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 

AND SEDIMENT IN TO THE FACTILilY, SPILLWAY(S) AND DO'!.NSTREAM WATERWAYS. FOLLOWING 
INSTALLATION OF THE FACILilY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARJERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILllY WILL BE 
REQUIRED ONCE EVERY 10 YEARS. IF OTHER CONSTRUCTION OR RELAJED ACTIVITIES ARE 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LEAST ONCE \\£EKLY OF THESE NE'lll.Y DISTRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILilY. 

A DESIGNAJED REPRESENTATIVE OF THE 01\NER \\1LL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR THE f•JLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNlY MAY 
JOINTLY INSPECT THE STRUCTURE, APPROPRIATE ACTION, PERFORMED AT THE COST OF THE 01\NER, 
WILL BE TAKEN TO ENSURE APPROPRIAJE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNlY INSP::CTION PERSONNEL UPON REQUEST. 

INSPECTION AND MAINlENANCE OF THE FACILilY \\1LL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES: 

1. THE INSPECTION FOR SEDIMENT BU:l DUP WILL BE PERFORMED BY VISUAL INSPECTION ANO A 
PHYSICAL DETERMINATION OF SEDIMEN I DEPTH WITHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTTOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULAJED SEDIMENTS. 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILilY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREAJER THAN 1-FOOT. NO SEDIMENT 
SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE OR CULVERT. 

2, PERFORM MAINlENANCE MOWING OF GRASSED AREAS AT LEAST 1'/llCE EACH YEAR. GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LA lE FALL TO PREVENT SEEDS OF ANNUAL WEEDS FROM MA TURING. 
MOWING OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITIED TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT. 

3, PERFORM SOIL SAMPUNG ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR (4) YEARS. SOIL 
SAMPUNG AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT JESTING 
LABORATORY. APPLY ADDITIONAL UME AND FERTIUZER IN ACCORDANCE WITH JEST 
RECOMMENDATIONS. 

4, IN STABIUZED BMP AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES, LIME 
FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDUNGS, AS USJED IN 
DAM CONSTRUCTION NOlES. IF VEGETATION COVERS MORE THAN 40% BUT LESS THAN 70 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 

5. PERFORM QUARTERLY INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLEClED DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRllY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVE APPEARANCE. DURING 
QUARTERLY INSPECTIONS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPECTED AND OPERA TED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES. 

6. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACIUlY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCREJE RISER, ANTI-VORTEX DEVICE, TRASH RACK, 
ORIFICE/ WEIR(S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 

OF ANIMAL RODENT BORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, 
REFILLING OR RESEEDING AS APPROPRIAlE. 

8. RECORD KEEPING. THE LANDO\INER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLEf 
h.CCURATE WRlffiN RECORDS OR INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL " 
DOCUMENT ROUTINE MAINlENANCE AND/ OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO j •. 
THE COUNlY UPON REQUEST. "U 
9. THE FACIUlY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF '-:> 
THE COUNlY. '4 

1,1. KEEP TREES AND SHRUBS AT LEAST 25' FROM PRINCIPAL FLOW CONTROL STRUCTURES. X 

~ ;s 
il. PLANTINGS ALONG THE SOUTHERN EDGE OF BMP ARE TO ENHANCE VISUAL APPEAL OF FACILITY 
AND TO STABILIZE EMBANKMENT. QUARTERLY INSPECTIONS SHOULD BE MADE TO INSURE THAT 
PLANTINGS ARE SERVING THEIR INTENDED PURPOSES. 

12, REMOVE PLANTS THAT ARE DEGRADING THE STRUCTURAL INTEGRllY OF THE FACILilY. ~ 
13. REPLACE DEAD OR D'l'ING PLANT MATERIAL AS NEEDED TO INSURE STRUCTURAL INTEGRllY OF THF,i. 
FACIUlY. 1' 

INJEGRllY OF THE STRUCTURE. 

il\,,;.,..;.....;....;....\,.._~ ..... .;......;....~~~~~~~~~----~~~~ ...... ~_;;.~~ ...... ~~~ ...... --------~~--~~--~~~~~~~~~----~------~~~~~~~~~~~~~~--~~~~----~~~~~--~~~~~~~~~--~~~~~~--~~~~~~~-RE_c_o_R_D_D_R_A_w_1N_G_-_1_11_13_,rn .... 
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LIGHT FIXTURES 
AND POLE 

. 0.1 FOOTCANDLES 

-~0.2 

------ 0.5 
---~1 

2 

LITHONIA TYPE KSF R4 
TWO FIXTURES, MOUNTED AT o·ANO 90'. 
200 WATT HIGH PRESSURE SODIUM LAMPS 
20' MOUNTING HEIGHT 
HOUSING TO MATCH POLE COLOR 
QTY: 4 

KEY 
TREES: 

AR2 
QP2 
LL 
QP 
cc 

SHRUBS: 
JDP 
WM 

PLANT LIST 

QTY. BOTANICAL NAME COMMON NAME 

12 
1 
11 
3 
2 

13 
141 

\ 

ACER RUBRUM 'OCT. GLORY 
QUERCUS PHELLOS 
PINUS TAEDA 
QUERCUS PHELLOS 
CERCIS CANADENSIS 

OCT. GLORY RED MAPLE 
\lvlLLOW OAK 
LOBLOLL Y PINE 
\lvlLLOW OAK 
REDBUD 

JUNIPERUS DAVURICA 'PARSON!' PARSON'S JUNIPER 
MYRICA CERIFERA WAXMYRTLE 

MIN. SIZE 

2-1/2 " CAL 
2-1/2 " CAL 
1-1/2" CAL & 8' HT 
1-1/2 " CAL 
1-1/4" CAL & 8' HT 

18-24" 
24-36" 

LITHONIA TYPE KSF R4 
SINGLE FIXTURE 

~-- ----\ 

\ 

LIGHT FIXTURE 
AND POLE 

200 WATT HIGH PRESSURE SODIUM LAMPS 
20' MOUNTING HEIGHT 
HOUSING TO MATCH POLE COLOR 
QTY: 1 

NOTE: 
ALL FIXTURES EQUIPPED WITH 
PHOTOELECTRIC CELLS. 

. . 4-#5 BARS IN CORNERS 

#3 BARS @12" 

3" COVER TO ALL BARS .. 
' 

24" ROUND 

STUB CONDUIT 
6' ABOVE FOUNDATION 

ANCHOR BOLTS-NO. & 
SIZE PER MANUFACTURER 

RECOMMENDATIONS 

fl BARS 0 12" 

4-#5 BARS 
GROUND \\1RE 

2" CONDUIT FOR _'_,..-J'i.'TI r 
GROUND \lvlRE I­

CONCRETE 3,000 P.S.I. 
STEEL 60,000 P.S.I. :::11 

GROUND ROD W/ 4" 1- " 
COVER IN ACCORDANCE =_-11 ' 
\\1TH NEC REQUIREMENTS 

I= 

12· 

20" SQUARE 

1" CHAMFER 

30" 

48" 
BELOW GRADE 

2" ELECTRICAL 
CONDUIT 

ELECTRICAL CONDUITS SHALL MEET NEC 
REQUIREMENTS AND VDOT SPECIFICATIONS 
(SECTION 700 OF \/DOT ROAD AND BRIDGE 
SPECIFICATIONS) AND SHALL BE A MINIMUM 
OF 18" BELOW GRADE. CONDUIT PULL BOXES 
SHALL BE CONFORMING TO \/DOT ROAD AND 
BRIDGE STANDARD JB-3A AND SHALL BE 
INSTALLED IN ACCORDANCE TO VDOT 
SPECIFICATIONS. 

CONDUIT ELBOWS SHALL HAVC: A 90' BEND. 
THE BEND RADIUS SHP,LL BE IN ACCORDANCE 
\\1TH THE NEC. 

SIZING OF ELECTRICAL SERVICE WIRING SHALL 
BE THE CONTRACTORS RESPONSIBILITY AND 
SHALL MEET NEC REQUIREMENTS FOR 
APPLICATION. 

CONTRACTOR SHALL BASE HIS BID ON 
PROVIDING ELECTRICAL SERVICE FROM 
ADJACENT JCSA BUILDINGS UP TO 275 
FEET FROM EAST SIDE OF PROPOSED 
PARKING AREA. ELECTRICAL SERVICE 
CONNECTION SHALL BE IN AN EXISTING 

\ 

" ... 

/ . 
~····. 

I 

ROOT 

B & B 
8 & B 
B & B 
B & B 
B & B 

CONT. 
CONT. 

COMMENT 

SINGLE STEM 
SINGLE STEM 
SINGLE STEM 
SINGLE STEM 
SINGLE STEM 

FULL, DENSE 
FULL, DENSE 
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LOT 12 
P.B. 72, PG .• 90 

TAX PARCEL 
(39-7)(7-76) 

ZONED Ml 

' '"' 

-
..... · IRS 

. '1-QP 
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>---+~-15' DAM ACCESS RQAD 
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UGH TPOLE AND 
FIXTURES (TYP.) 

"'", 

"· 

3 pG. 71) 
(P.B 5 ' 

I 
I 

l 

; :: ,,., 
' ';,--00d 
\_,,, ~!~ 

SITE (CONNECTION 
1 TO BE DETERMINED ···•. \ ; 
\ BY OWNER AND ...•. : '. 

COORD!tlllTE;D/Wl:TH. .. · 
GENE13'.l1L CON:rRACTOR) 
• ·1· \ 
' \ 

' \ \ \ -~,,1 
~.,~"~-

8-WM 

ASSUMES CREDITS FOR 
, EXISTING TREES TO 
\ REMAIN EQUIVALENT 
\ TO OR EXCEEDING 7 
\ PLAN TED TREES ·IN 
1SIDE YARD::,· 
>o' 0 c 

) ,. 

\ . ' . 

! 
:' ( 

. ' { f I 

• • I i 

I i ~Ai; 
; \ 

I 

' 

/ 20' POLE BASE DETAIL 
N.T.S 

PANEL BOARD WITHIN THE BUILIDING. 
CONTRACTOR SHALL PROVIDE A 2 POLE-20A 
OR JOA BREAKER AND ALL NECESSARY 
\\1RING FROM THE PANEL BOARD TO THE 
EXTERIOR OF THE BUILIDING. CONTRACTOR 
SHALL ASSUME THAT THE ELECTRICAL 
SERVICE SHALL BE TRENCHED ACROSS PAVED 
SURFACES TO INSTALL CONDUIT. TRENCH 
SHALL BE REPAIRED, USING VDOT 21-A 
STONE AND 4" OF SM-2A SURFACE. ALL 
PAVED SURFACES SHALL BE SAW CUT 
PRIOR TO TRENCHING. 

ASSUMES CREDITS FOR EXISTING TREES 
TO REMAIN EQUIVALENT TO OR EXCEED 
26 TREES WITHIN REAR AND SIDE 
TRANSITIONAL BUFFERS. 

L._ WAIVER TO THE LANDSCAPE ORDINANCE 
TO BE SUBMITTED FOR ENCROACHMENT 
INTO REQUIRED LANDSCAPE BUFFER. 

. ,, , 

... ·1· .APPROX. LOCATION· OE fJELD ... 
LOCATED NON-RP.I\, WETlAN,DS 

,, _( ~"' 

' ' , --_..., -~- . ' 
/ .. J 

\ '' ,· 

PROPOSED 
FINISHED 
GRADE 

'b 
N 

~- LUMINAIRES SHALL BE 
MOUNTED ON LIGHT POLIES 
HORIZONTALLY WITH NO BULB, 
LENS, OR GLOBE EXTENDING 
BELOW THE CASING. 

~- 5" SQUARE NON-TAPERED STEEL 
POLE, POWDER-COATED, COLOR TO 
MATCH LIGHT FIXTURE. 

CONTRACTOR SHALL ENSURE 
COMPATABILITY OF LIGHT FIXTURE, 
POLE AND BASE. 

~-CONCRETE BASE 

TYPICAL POLE BASE DETAIL 
N.T.S. 

6-3-01 INSPECTION OF "BUFFER AREA TO REMAIN" 
REVEALED THE FOLLOWING: THE TREE CANOPY 
QUANTITY AND MIX IS CONSISTENT THROUGHOUT THIS 
AREA. THE LANDSCAPE ARCHITECT OUTLINED IN THE 
FIELD A 40'X40' TYPICAL AREA AND COUNTED 8 
MATURE TREES (8" OR GREATER DIAMETER), 3 
DECIDUOUS SHADE TREES OF 3" DIAMETER AND 5 
UNDERSTORY ORNAMENTAL TREES. ASSUMING THE 
RA TIO TO BE CONSISTENT lHE AREA OF TREES TO 
REMAIN (2,494 S.F.±) CONTAINS 12 MATURE TREES, 
4 DECIDUOUS SHADE TREES @ 3" DIAMETER AND 7 
UNDERSTORY ORNAMENTALS. THE REQUIRED TREE 
PLANTINGS PER COUNTY GUIDELINES FOR THE BUFFER 
AREA OF 5,950 S.F. WOULD BE 15 TREES. lHIS 
INDICATES lHA T THE EXISTING TREES TO REMAIN 
EXCEED THE REQUIREMENTS FOR THE AFFECTED 
AREA. WAX MYRTLE SHRUBS HA VE BEEN ADDED PER 
DISCUSSION WITH JAMES CITY COUNTY PLANNING. 

STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN 
PROPER MAINTENANCE OF lHS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS. FOLLO\lvlNG 
INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF VC:GETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS \lvlLL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY \lvlLL BE 
REQUIRED ONCE EVC:RY 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROV1DED AND INSPECTIONS 
PERFORMED AT LEAST ONCE WEEKLY OF THESE NEWLY DISTRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILITY. 

A DESIGNATED REPRESENTATIVC: OF THE OWNER \lvlLL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVC:NT OR THE FOLLO\lvlNG WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
\lvlLL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTION AND MAINTENANCE OF THE FACILITY \lvlLL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES: 

1. THE INSPECTION FOR SEDIMENT BUILDUP \lvlLL BE PERFORMED BY \11SUAL INSPECTION AND A 
PHYSICAL DETERMINATION OF SEDIMENT DEPTH \lvlTHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTIOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN 1-FOOT. NO SEDIMENT 
SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE OR CULVC:RT. 

2. PERFORM MAINTENANCE MO\lvlNG Of GRASSED AREAS AT LEAST T\lvlCE EACH YEAR. GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LA TE FALL TO PREVC:NT SEEDS OF ANNUAL WEEDS FROM MA TURING. 
MOWING OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMlffiD TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT. 

3. PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVC:RY FOUR (4) YEARS. SOIL 
SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABOR A TORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE \lvlTH TEST 
RECOMMENDATIONS. 

4. IN STABILIZED BMP AREAS, IF VC:GETATION COVC:RS LESS THAN 40% OF SOIL SURFACES, LIME 
FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES. IF VC:GETATION COVERS MORE THAN 40% BUT LESS THAN 70 
SURFACES, LIME FERTILIZE AND OVC:RSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 

5. PERFORM QUARTERLY INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVC: ANY DEBRIS TO 
MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVC: APPEARANCE. DURING 
QUARTERLY INSPECTIONS, THE POND DRAIN VALVC:, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPECTED AND OPERA TED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES. 

6. PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE F AGILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DE\11CE, TRASH RACK, 
ORIFICE/ WEIR(S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS EV1DENT, FURTHER 
INVC:STIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE STRUCTURE. 

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

8. RECORD KEEPING. THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE WRlffiN RECORDS OR INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL 
DOCUMENT ROUTINE MAINTENANCE AND/ OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO 
THE: COUNTY UPON REQUEST. 

9. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY \lvlTHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY. 

10. KEEP TREES AND SHRUBS AT LEAST 25' FROM PRINCIPAL FLOW CONTROL STRUCTURES. 

11. PLANTINGS ALONG THE SOUTHERN EDGE OF BMP ARE TO ENHANCE VISUAL APPEAL OF FACILITY 
AND TO STABILIZE EMBANKMENT. QUARTERLY INSPECTIONS SHOULD BE MADE TO INSURE THAT 
PLANTINGS ARE SERVING THEIR INTENDED PURPOSES. 

12. REMOVC: PLANTS THAT A~E DEGRADING THE STRUCTURAL INTEGRITY OF THE FACILITY. 

13. REPLACE DEAD OR DYING PLANT MATERIAL AS NEEDED TO INSURE STRUCTURAL INTEGRITY OF THE 
FACILITY. 

NOlES TO LANDSCAPE CONTRACTOR: 

1. GROUPINGS OF PLANTS SHALL BE MULCHED IN CONTINUOUS BEDS. 

2. SINGLE STEM DECIDUOUS SHADE TREES SHALL BE STAKED AS 
DETAILED IN TREE PLANTING METHOD, 

3. ANY PLANT MA TERI AL SUBSTITUTIONS MUST BE APPROVED BY 
THE LANDSCAPE ARCHITECT PRIOR TO INSTALLATION. 

Q. Q. 
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SHRUBS: 
JDP 
WM 

LIGHT FIXTURES__) 
AND POLE 

LIGHT FIXTURE 
AND POLE 

24" ROUND 

STUB CONDUIT 
6" ABOVE FOUNDATION 

ANCHOR SOL TS-NO. & 
SIZE PER MANUF ACTIJRER 

RECOMMENDATIONS 

#3 BARS 0 12" 

4-65 BARS 
GROUND \\IRE 

~ )/! 
~~/:=_-/ 

till __ / 
LITHONIA TYPE KSF R4 
TWO FIXTURES, MOUNTED AT O"AND 90". 
200 WATT HIGH PRESSURE SODIUM LAMPS 
20' MOUNTING HEIGHT 
HOUSING TO MATCH POLE COLOR 
QTY: 4 

NOTE: 
ALL FIXTURES EQUIPPED WITH 
PHOTOELECTRIC CELLS. 

4-/15 BARS IN CORNERS 

#3 BARS @12" 

3" COVER TO ALL BARS 

20" SQUARE 

1" CHAMFER 

30" 

12· 

ELECTRICAL CONDUITS SHALL MEET NEC 
REQUIREMENTS AND \/OOT SPECIFICATIONS 
(SECTION 700 OF VDOT ROAD AND BRIDGE 
SPECIFICATIONS) AND SHALL BE A MINIMUM 
OF 1 B' BELOW GRADE. CONDUIT PULL BOXES 
SHALL BE CONFORMING TO VDOT ROAD AND 
BRIDGE STANDARD JB-3A AND SHALL BE 
INSTALLED IN ACCORDANCE TO VDOT 
SPECIF/CATIONS. 

CONDUIT ELBOWS SHALL HAVE A 90" BEND. 
THE BEND RADIUS SHALL BE IN ACCORDANCE 
WITH THE NEC. 

SIZING OF ELECTRICAL SERVICE WIRING SHALL 
BE THE CONTRACTORS RESPONSIBILITY AND 
SHALL MEET NEC REQUIREMENTS FOR 
APPLICATION. 

FINISHED ;:;GR.;;.A;;.DE;:.,..._,,,,,..,..J,~IT-rtcj'l''llt-11!fl=::;:'.;:_J.,_,..,..._.,..,...1 ,.,.,_ ~-_j_ 

1 · TT 18" 

CONTRACTOR SHALL BASE HIS BID ON 
PROVIDING ELEClRICAL SERVICE FROM 
ADJACENT JCSA BUILDINGS UP TO 275 !" CONDUIT FOR __....,i-c­

GROUND WIRE 
CONCRETE 3,DOD P .S.I. 

STEEL 60.000 P .S.I. 

GROUND ROD W/ 4" 
COVER IN ACCORDANCE 
WITH NEC REQUIREMENTS 

-- ' 
48" 

BELOW GRADE 

2" ELECTRICAL 
CONDUIT 

FEET FROM EAST SIDE Of PROPOSED 
PARKING AREA. ELECTRICAL SERVICE 
CONNECTION SHALL BE IN AN EXISTING 

QTY. BOTANICAL NAME 

12 ACER RUBRUM 'OCT. GLORY 
1 QUERCUS PHELLOS 
11 PINUS TAEDA 
3 QUERCUS PHELLOS 
2 CERCIS CANADENSIS 

PLANT LIST 

COMMON NAME 

OCT. GLORY RED MAPLE 
\\1LLOW OAK 
LOBLOLL Y PINE 
WILLOW OAK 
REDBUD 

13 
141 

JUNIPERUS DAVURICA 'PARSON!' PARSON'S JUNIPER 

I 

IRS 

MYRICA CERIFERA WAXMYRTLE 

yAPPRQX,LOCAlfON 
/ ' OF-,ZON!NG LINE 
, '.TAKEN FR.OM , , 
' EDMUND D. LEWIS•, 

'-- PLAT OA TEd · 7 /31 /86 
~ ' ~ 'k . . 1 ~, 

h,_,,./ 
i" ' 

\ ' ,I:~,'/'""::~ ',,, ~_:; .... ·-

' \ 
\ 

"',,' ~/ 

MIN. SIZE 

2-1/2" CAL 
2-1/2 " CAL 
1-112" CAL & 8' HT 
1-1/2 " CAL 
1-1/4" CAL & 8' HT 

18-24" 
24-36" 

"'" "j ·--

ROOT 

8 & 8 
8 & B 
8 & B 
B & B 
8 & B 

COMMENT 

SINGLE STEM 
SINGLE STEM 
SINGLE STEM 
SINGLE STEM 
SINGLE STEM 

CONT. FULL, DENSE 
CONT. FULL, DENSE 

,/ 

1/ ' 

,,if~'< 
<>'o;, , , ~ ,,,' 

LOT '12 
P.B. 72, PG, 90 

TAX PARCEL 
(39-J)(J-76f­

ZONED Ml 

- '' 
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PANEL BOARD WITHIN THE BUILDING. 
CONTRACTOR SHALL PROVIDE A 2 POLE-20A 
OR 30A BREAKER AND ALL NECESSARY 
WIRING FROM THE PANEL BOARD TO THE 
EXTERIOR OF THE BUILDING. CONTRACTOR 
SHALL ASSUME THAT THE ELECTRICAL 
SERVICE SHALL BE TRENCHED ACROSS PAVED 
SURFACES TO INSTALL CONDUIT. TRENCH 
SHALL BE REPAIRED, USING VDOT 21-A 
STONE AND 4" OF SM-2A SURFACE. ALL 
PAVED SURFACES SHALL BE SAW CUT 

ASSUMES CREDITS FOR EXISTING TIREES 
TO REMAIN EQUIVALENT TO OR EXCEED 
26 TIREES l'llTHIN REAR AND SIDE 
TRANSITIONAL BUFFERS. 

\ \ ~\i/, 
31-WM :____:__· '''"·-

PROPOSED 
FINISHED 
GRADE 

20' POLE BASE DETAIL 
N.T.S 

~- LUMINAIRES SHALL BE 
MOUNTED ON LIGHT POLES 
HORIZONTALLY WITH NO BULB, 
LENS, OR GLOBE EXTENDING 
BELOW THE CASING. 

~- 5" SQUARE NON-TAPERED STEEL 
POLE, POWDER-COATED, COLOR TO 
MATCH LIGHT FIXTURE. 

CONTRACTOR SHALL ENSURE 
COMPATABILITY OF LIGHT FIXTURE, 
POLE AND BASE. 

~-CONCRETE BASE 

TYPICAL POLE BASE DETAIL 
N.T.S. 

PRIOR TO TRENCHING. 

6-3-01 INSPECTION OF "BUFFER AREA TO REMAIN" 
REVEALED THE FOLLOWING: THE TREE CANOPY 
QUANTITY AND MIX rs CONSISTENT THROUGHOUT THIS 
AREA. THE LANDSCAPE ARCHITECT OUTLINED IN THE 
FIELD A 40'X40' TYPICAL AREA AND COUNTED 8 
MATURE TREES (8" OR GREATER DIAMETER), 3 
DECIDUOUS SHADE TREES OF 3" DIAMETER AND 5 
UNDERSTORY ORNAMENTAL TREES. ASSUMING THE 
RATIO TO BE CONSISTENT THE AREA OF TREES TO 
REMAIN (2,494 S.F.±) CONTAINS 12 MATURE TREES, 
4 DECIDUOUS SHADE TREES @ 3" DIAMETER AND 7 
UNDERSTORY ORNAMENTALS. THE REQUIRED TREE 
PLANTINGS PER COUNTY GUIDELINES FOR THE BUFFER 
AREA OF 5,950 S.F. WOULD BE 15 TREES. THIS 
INDICATES THAT THE EXISTING TREES TO REMAIN 
EXCEED THE REQUIREMENTS FOR THE AFFECTED 
AREA. WAX MYRTLE SHRUBS HA VE BEEN ADDED PER 
DISCUSSION WITH JAMES CITY COUNTY PLANNING. 

WAIVER TO THE LANDSCAPE ORDINANCE 
TO BE SUBMITTED FOR ENCROACHMENT 
INTO REQUIRED LANDSCAPE BUFFER. 

-
, IRS 

\, 

STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN 
PROPER MAINTENANCE OF THIS FAaLITY rs ENCOURAGED TO PREVENT THE INlRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY, SPILLWAY(S) AND OOll'NSTREAM WATERWAYS. FOLL0\\1NG 
INSTALLATION OF THE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM 7HE FACILITY WILL BE 
REQUIRED ONCE EVERY 10 YEARS. IF OTHER CONSlRUCTION OR RELATED ACTIVITIES ARE 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LEAST ONCE WEEKLY OF THESE NEWI.. Y DISlRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR ACCLMULA TED SEDIMENTS AT TWO BMP FACILITY. 

A DESIGNATED REPRESENTATIVE OF THE OWNER WILL INSPECT THE BMP SlRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR THE FOLL0\\1NG WORKING DAY IF A \\£EKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAINFALL FOR THIS SlRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT THE SlRUCTURE. APPROPRIATE ACTION, PERFORMED AT 7HE COST OF THE OWNER, 
WILL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES: 

1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A 
PHYSICAL DETERMINATION OF SEDIMENT DEPTH \\1THIN THE STORAGE AREA. SEDIMENT REMOVAL rs 
REQUIRED USING A RUBBER-1\\iEELED BACKHOE. AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTIOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER 7HAN 1-FOOT. NO SEDIMENT 
SHALL BE ALLO\\£D TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE OR CULVERT. 

2. PERFORM MAINTENANCE MO'MNG OF GRASSED AREAS AT LEAST T'MCE EACH YEAR. GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AffiR EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL WEEDS FROM MATURING. 
MOWING OF LEGUMES CAN BE LESS FREQUENT lREES AND SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT. 

3. PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR (4) YEARS. SOIL 
SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABORATORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH TEST 
RECOMMENDATIONS. 

4. IN STABILIZED BMP AREAS, IF VEGETATION COVERS LESS THAN 40% OF SOIL SURFACES, LIME 
FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSlRUCTION NOTES. IF VEGETATION COVERS MORE THAN 4-0% BUT LESS THAN 70 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS. 

5. ·PERFORM QUARTERLY INSPECTIONS OF THE RELEASE SlRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRITY OF THE SlRUCTURE AND PROVIDE AN ATlRACTIVE APPEARANCE. DURING 
QUARTERLY INSPECTIONS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPECTED AND OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL -OPEN CYCLES. 

6. PERFORM YEARLY SlRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, lRASH RACK, 
ORIFICE/ WEIR{S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE JS EVIDENT, FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE SlRUCTURE. 
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7. PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR SIGNS 
OF ANIMAL/ RODENT BORROWS OR SLOPE EROSION. IMMEDIATELY PERFORM NECESSARY REPAIRS, 
REFILLING OR RESEEDING AS APPROPRIATE. 

8. RECORD KEEPING. THE LANDOl'INER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE \\RITTEN RECORUS OR INSPECTIONS PERFORMED FOR THE SlRUCTURE. RECORDS SHALL 
DOCUMENT ROUTINE MAINTENANCE AND/ OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO 
THE COUNTY UPON REQUEST. 

9. THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY 'MTl-\OUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY. 

10. KEEP lREES AND SHRUBS AT LEAST 25' FROM PRINCIPAL FLOW CONTROL SlRUCTURES. 

11. PLANTINGS ALONG THE SOUTHERN EDGE OF BMP ARE TO ENHANCE VISUAL APPEAL OF FACILITY 
AND TO STABILIZE EMBANKM:NT. QUARTERLY INSPECTIONS SHOULD BE MADE TO INSURE THAT 
PLANTINGS ARE SERVING THEIR INTENDED PURPOSES. 

12. REMOVE PLANTS THAT ARE DEGRADING Tl-\E SlRUCTURAL INTEGRITY OF THE FACILITY. 

13. REPLACE DEAD OR DYING PLANT MATERIAL AS NEEDED TO INSURE SlRUCTURAL INTEGRITY OF THE 
FACILJTY. 

NOTES TO LANDSCAPE CONTRACTOR: 

1. GROUPINGS OF PLANTS SHALL BE MULCHED IN CONTINUOUS BEDS. 

2. SINGLE STEM DECIDUOUS SHADE TIREES SHALL BE STAKED AS 
DETAILED IN IBEE PLANTING METHOD 

3. ANY PLANT MATERIAL SUBSTITUTIONS MUST BE APPROVED BY 
THE LANDSCAPE ARCHITECT PRIOR TO INSTALLATION. 
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APPROX ,LOCA,T/ON 
'I OF I ZONING LIN/; 

N/F 
NEW TOWN ASSOC/A TES, LLC 

RESIDUAL PARCEL 
A PORTION OF TAX PARCEL (3B-4)(11-7) 

LAND RECORD #000012573 
P, 8/7'1, PG, 94 

ZONED RB 
(DESIGf./A TED MIXED USE 

ON THE JAMES CITY COUNTY 
COMPR1E;HENSIVE PLAN) 
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NO OFF-SITE/ LAND 'DISTURBING 
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SOIL BORINGS ARE CURRENTLY 
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L 2-1/2"x2-1/2"x1/4" 

ELEV. BB.OD 

A ES-1 A 

STANDARD Dl-7 TIPE I 
GRATE AND COLI-AR 

L 2-1/2"x2-1/2"x1/4" 

3000 PSI 
REINFORCED 
PRECAST 
CONCRETE 

l 2:1 
MAX. -+---SWE: 

j 
s· 

EW-11 

WX4'X I" 
GALV PLATE 

A 

L 
-

DO\\l'J 

VARIES 2' 
(SITE 

SPECIFIC) 

' 

6'~ TO 12'~ 
CLASS I RIP-RAP 

(TYPICAL) 

-x 0 ·1~~. c:.J< 0 0 RI 
::::Ec:;fcC"'4 

'MOTH AS NOTED PLAN 
ON PLANS 

2' 2' LENGTH AS NOTED 
ON PLANS 

• 
"' -

ES-1 

2'-6!t 

-'=FILTER FABRIC UNDER • 

ALL RIP-RAP SECTION A-A"" 

DISCHARGE 
CULVERT 

3• SCH. BO 
PVC PIPE 

6" 2·-10· 

! VllOT STD. 
ST-1 

-- - MANHOLE 
STEPS 

INTERIOR CHAMBER 
OIMENSIONS: 2'-10" x 3'-0" 

KOR-N-SEAL 
FLEXIBLE BOOT 

FLOW--

10" DUC11LE IRON PIPE • 
INV.- 82.50 

6" ' DUC11LE IRON PIPE 
PRESS, CLASS 350 
AWWA C151 
DOUBLE-CEMENT 
MORTAR LINE 

OUTLET CONTROL STRUCTURE DETAIL 
STILLING BASIN DETAIL SCALE: N.T.S. 

. 

EL.=87.5 

NOT TO SCALE 

CLEAN OUT 
EL.=88.5 

I • All FITTNGS TO BE SCH. 80 PVC. I 

CLEAN OUT 
EL.=88.5 

FORBAY INV. 
EL.=87.5 

FORBA Y TO BE LINED Vv1TH 
CLASS 1 RIP RAP OVER 
FABRIC LINING (MIN. 1.5' THICK) '.rz<.Lr'c 

EMBED RIP-RAP 1.0' MINIMUM 
INTO EARTH SURFACE 

ELEV. - B7.00 

ELEV, = B6.00 

'--. VDOT #1 
STONE' 

6" SCH. BO PVC STAND PIPE 
\\1TH PERFORA TEO SEC ON 
- 1' DIA. HOLES 

'--. VDOT #1 
STONE' 

6" x 4" REDUCER ' 

TYPICAL FOREBA Y RIPRAP DETAIL 
N. T.S. 

~ 

~ ~ 

I VAR ~--

[ 12" TYPICAL W-2'-0" 

! 12" TYPICAL 

I VAR. -f-- -

~ 

PLAN VIEW L.. B 
HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT W!TH 
INVERT OR WINGWALLS OCCUR 
BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET AND OF THE 
CULVERT (WHERE THE FLOW ENTERS THE CULVERT) 

A 

J 

No holes are lo 
be provided 1n 
L2"x2"x.VS 
when solid bors 
ore used 

~ 

4 • x 3" REDUCER • 

EW-11 MODl~ED - GRATE REMOVED 
(SEE DETAIL THIS SHEET) 

ELEV.=B4.0 

3"SGH. 80 
PVC PIPE 

\\1-IEN CONvtR11NG TO PERMANENT FACILITY, REMOvt STAND PIPE, FITTNGS ANO STONE. CLEAN 
OUT All BUILT-UP SEDIMENT AND CUT 3" SCH. BO PVC PIPE FLUSH \\1TH WALL OF EW-11 AND 
ATTACH GRATE. 

TEMPORARY SEDIMENT BASIN ST AND PIPE 

2· <11ometer Bar @ 10 68 lbs/ft 
or No 14 Billet Steel Bar @ 

Weld 7 65 lbs/ft {ASTM A615M 
Grode 60) 

L 2'x 2'x iii" 
Weld L2r;,(x2Yi"xY4" 

h_ 112" ,.._ 4" Stud Shear 
D connector@ 12" c-c 
DETAIL A ,. ,~· ' -

I ' I 

SCALE: N. T.S. 

90 

80 

WX4'X1" 
GALV PLATE BENDING DIAGRAM 

PIN DIA~~"° 3S" ~ 
> 

" ~ 

' " - ~ - ~ - ~ 
i 1 
I'""""""'~~""''''''"','' 

6p 55 ~J a'-Y.!'c-c Typ 

NOTES 

I 25" I 
raARSB1 

GRATE SECTION DETAIL 
• SLO@ AS SPECIFIED ON 

TYPICAL SECTION 
HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE 
EDGE OR BEVEL EDGE 

ALL CAST IN PLACE CONCRETE 10 BE CLASS A3 FOR PRECAST USE 4,000 PSI MIN 
REINFORCING STEEL TO HAVE A MINIMUM 11" COVER 

2'-0' 

L=5'-6" 

SEE DETAIL "B" 
SHEET 2 OF 3 

8 

FOR TABULATION OF DIMENSIONS AND QUANTITIES SEE SHEET 3 OF J 
TlllS ITEM MAY BE PRECAST OR CAST IN PLACE 
Al~L PIPE FOR CRATE, STRUCTURAL TUBING, AND RELATED HARDWARE TO BE GALV 
FOR TABLUATION OF DIMENSIONS AND QUANTITIES SEE SHEET 3 OF 3 

FOR CENTER SUPPORT 
SEE DETAIL SHEET 

EW-11A BAR GRATE WITH 
3/4' CALV. 113-S 
EXPANDED METAL GRATING 

STANDARD EW-11 TO BE INSTALLED SO THE GRATE CONFIGURATION IS ALWAYS 
PERPENDICULAR TO THE EDGE 0' SHOULDER Ill 

S\.o?t 
..J:~.:;Ji"§%'l-'A0 1.25' ±/FOOT DIAMETER 2 OF 3 

BOTTOM OF STRUCTURE TO 
BE ON SAME GRADE AS 
PIPE 

B 

'111\ER( SHAPE TO B 
t.R <JIJ?tiO?.~ BEVELED WITH 

C%~1R(~ ~T_All _ 
~ _ - -8' C-C TYP I' 

W0 2'-0" 
"j4 BARS ~~~~-

FLOW 

H=i'-10" ~ ! ·l t ·1 
BARS B SIZE #5 
SPACING 8° C-C 
ALL OTHER 
REINFORCING 

a--===-0-------------a-

2·-oI 
u 3"VHP HOLE t: ,j 

@ 8' c-c f ~ 
BARS ARE SIZE 14 
SPACED 8" C-C 

;-16 I- SEE DETAIL "A" 
SHEET 2 OF 3 

JOINT MAY BE KEYED, 
DOWELED OR EPOXY 
GROUlED 

.. ' ' 

ONE WEEP HOLE TO BE PROVIDED AT END OF POROUS 
BACKFILL (EACH SIDE) 

S L = LENGTH OF POROUS BACKFILL, NOT FOR 
LENGTHS LESS THAN 12 -0" 

00 NOT BE\R INVERT _."8"'11~~.~' '===:.===:~~. l=ll~2ous BACKFILL @ 

SECTION A-A r), HV![[P HOLE WITH 12"X\2" PLASTIC HARDWARE 
R CLOTH MESH OR GALVANIZED STEEL WIRE, MIN 

1MRE DIA 0 OJ!NCH NUMBER 4 MESH HARDWARE 
CLOTH ANCHORED FIRMLY TO OUTSIDE OF STRUCTURE 

GRATE REMOVED 
SECTION 8-8 

100 LBS/CU FT #78 
OR 18 AGGREGATE 

HARDWARE CLOTH ' 

PIPE ENDWALL (EW-11 MOD.) WITH LOAD - CARRYING GRATE EW-11A 

90 
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EROSION AND SEDIMENT CONTROL NARRATIVE 
PROJECT DESCRIPTION 
THIS PROJECT IS DESIGNED AS AN EXPANSION OF THE EXISTING JCSA OPERATIONS CENTER 
TO THE WEST OF THE SITE, CONTAINING A PARKING I.OT . THE ADDRESS FOR THE PROJECT 
IS 107 TEWNING ROAD 

EXISTING SITE CONDITIONS 
THE SITE FOR THIS SUBDIVISION IS PRESENTLY WOODED WITH MODERATELY SLOPING 
LANDFORMS WOODED RAVINES EXIST TO THE SOUTHWEST 
WETLAND AREAS ARE LOCATED TO THE SOUTH OF THE SITE THE EXISTING JCSA 
OPERATIONS CENTER SITE IS CURRENTLY LOCATED TO THE EAST 

ADJACENT PROPERTY 
THE SITE FOR THESE IMPROVEMENTS IS LOCATED ADJACENT TO THE NEW TOWN 
PLANNED DEVELOPMENT, TO THE WEST AND SOUTH THE EXISTIND JCSA OPERATIONS 
CENTER, TO THE EAST. TEWNING ROAD TO THE NORTH 

CRITICAL EROSION AREAS 
CRITICAL EROSION AREAS, OR HIGHLY ERODIBLE AREAS HAVE BEEN IDENTIFIED ON 
SHEET 2 OF THE PLAN SET. 

PRACTICES USED IN THESE PLANS 
THE FOLLOWING EROSION AND SEDIMENT CONTROL PRACTICES ARE TO BE UTILIZED 
DURING CONSTRUCTION 

TREE PROTECTION - TO BE INSTALLED PRIOR TO ANY GRADING AND LAND DISTURBING 
ACTIVITIES 

TEMPORARY SEDIMENT BASINS - ONE IS REQUIRED FOR THIS SITE THE SEDIMENT BASIN 
IS TO BE CONSTRUCTED ACROSS A NA !URAL SWALE, DETAILS INDICATING THE DIMENSIONS 
OF THESE FACILITIES ARE SHOWN ON THE PLANS 

OUTLET PROTECT - CLASS 1 RIP-RAP SHALL BE UTILIZED IN ALL STILLING BASINS AND 
STORM SEWER OUTFALLS 

SILT FENCE - SILT FENCE BARRIERS SHALL BE INSTALLED AT ALL DOWNSTREAM 
LOCATIONS OF GRADING ANO LAND DISTURBING ACTIVITIES 

TEMPORARY CONSTRUCTION ENTRANCE - A STONE TEMPORARY CONSTRUCTION 
ENTRANCE IS PROVIDED AT THE ENTRANCE TO THE SITE. THE TRACKING OF MUD 
ANO DEBRIS FROM !Hf SITE BY CONSTRUCTION EQUIPMENT SHALL NOT BE PERMITTED 

CULVERT INLET PROTECTION - CULVERT INLET PROTECTION SHALL BE INSTALLED AT THE 
INLETS OF ALL CULVERTS 

ROCK CHECK DAMS - CHECK DAMS SHALL BE PROVIDED IN ALL ROADSIDE DITCHES AT 100-
FOOT INTERVALS 

PERMANENT SEEDING ·- PERMANENT SEEDING SHALL BE APPLIED TO ALL DENUDED 
AREAS AFTER FINAL GRADING AND TOPSOILING HAS BEEN COMPLETED 

ALL EROSION AND SEDIMENT CONTROL MEASURES, WHETHER STRUCTURAL OR NON-
STRUCTURAL, SHALL BE MAINTAINED BY THE CONTRACTOR IT IS THE CONTRACTORS 
RESPONSIBILITY TO ENSURE THE EROSION AND SEDIMENT CONTROL MEASURES ARE 
FUNCTIONAL UNTIL THE ENTIRE SITE HAS BEEN PERMANENTLY STABILIZED 

SEQUENCE OF CONSTRUCTION 
- CLEAR PERIMETrn, (THE NEW PARKING LOT, MATERIALS STORAGE LOT, AND BMP), 
THEN INSTALL TREE PROTECTION AND SILT FENCE 

2 - INSTALL STONE CONSTRUCTION ENTRANCE (NEW PARKING LOT). 

3 - STRIP TOPSOIL FROM CLEARED AREAS FOR EARTHWORK OPERATIONS, AND 
STOCKPILE ON SITE AS INDICATED ON THE PLAN CONSTRUCT TEMPORARY SEDIMENT 
BASIN IN CONJUNC]ON WITH THE EARTHWORKS OPERATIONS 

4 - CONTINUE SITE EARTHWORK OPERATIONS (SUB-GRADE GRADING); 
INSTALL DRIVEWAY cULVERTS 

5 - COMPLETE PARKING CONSTRUCTION WITH FINE GRADING, CEMENT TREATED 
AGGREGATE (CTA) f'INAL SURFACE 

6 - TOPSOIL DENUDED AREAS AND PERMANENTLY SEED 

7 - REMOVE ALL ACCUMULATED SEDIMENT IN TEMPORARY SEDIMENT BASIN 
CONSTRUCT PERMANENT MODIFICATION TO BMP REMOVE EROSION CONTROL 
MEASURES UPON SITE STABILIZATION INSTALL ALL PERMANENT STILLING, 
AFTER OBTAINING JC C ENVIRONMENTAL DIVISON APPROVAL 

'"~r'''' > 

. _:: .::-.. .:::.:::.::::'w.t..T£R lsURj;'A~~ tLl::VATfONS": . 
" 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

I THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 
TO CONSTRUCT THE STORMWATER BASIN, STORMWATER 
MANAGEMENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT 
BASINS AND SEDIMENT TRAPS THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE 
COMPLETION OF GRADING AND EARTHWORK ASSOCIATED 'MTH THE 
CONSTRUCTION 

2 THE CONTRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVICES 
OF A GEOTECHNICAL ENGINEER THE GEOTECHNICAL ENGINEER SHALL 
PROVIDE TEST RESULTS ON PLACED DAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICA !ION, PERMEABILITY, PLASTICITY INDEX, AND 
COMPACTION ALL TESTS SHALL BE IN CONFORMANCE WITH ASTM 
STANDARDS THE COST OF THE SERVICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR 
SATISFACTORY GEO TECHNICAL REULTS ARE NEEDED PRIOR TO FINAL APPROVAL 

3 ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEOTECHNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
CONTRACTOR 

4 ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNICAL ENGINEER. MAY BE USED 
FOR DAM CONSTRUCTION SHOULD ADDITIONAL MATERIAL BE 
REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE STONEHOUSE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONTRACTOR'S EXPENSE. ALL EXCAVATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAD 
BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
SITE AS DIRECTED BY THE OWNER THE CONTRACTOR SHALL 
PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT CONTROL 

MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD EDITION 

5. UNDERCUT FOR THE FOUNDATION OF THE DAM EMBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATION THE FOUNDATION SHALL BE BACKFILLED WITH 
SOILS CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICATION SYSTEM SOILS SHALL HAVE A MINIMUM OF 15% BY 
WEIGHT FINES, HAVING A PLASTICITY INDEX OF 30% AND A 
PERMEABILITY OF 0 0004 IN /SEC OR LESS FILL SHALL BE COMPACTED 
IN 12-INCH LIFTS, OR AS DIRECTED BY THE GEOTECHNICAL ENGINEER, 
TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY 
DENSITY (ASTM D-698) EXCAVATION FOR THE DAM KEY SHALL BE IN 
ACCORDANCE TO THE GEOTECHNICAL ENGINEER'S RECOMMENDATION 
HEIGHT, DEPTH, AND WIDTH OF THE KEY SHALL BE IN ACCORDANCE 
'MTH THE GEO TECHNICAL ENGINEER'S RECOMMENDA !IONS THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
PERMEABILITY OF 0 0004 IN /SEC OR LESS 

6 THE DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
OR CL CLAYEY MATERIAL WITH PERMEABILITY OF 0 0004 IN /SEC OR 
LESS THE FILL OF THE CORE SHALL BE MADE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM DRY DENSITY (ASTM D-698). SIZE, 
SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATIONS TO COVER THE DAM CORE, A SILTY FINE SAND 
OR CLAYEY SOIL (SM, SC, OR CL) SHALL BE PLACED. A VEGETATIVE 
COVER USING VDOT EC-2 EROSION CONTROL BLANKETS SHALL BE 
PLACED ON DAM SLOPES AND CREST TO PREVENT EROSION 

7 UPON COMPLETION, THE CONSTRUCTION OF THE THE DAM 'MLL BE 
CERTIFIED BY A GEOTECHNICAL ENGINEER WHO HAS INSPECTED THE 
STRUCTURE DURING CONSTRUCTION 

STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAINTENA'1CE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS FOLLOWING 
INSTALLATION OF "HE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE 
REQUIRED ONCE EVERY 10 YEARS IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LE,ST ONCE WEEKLY OF THESE NE\\lY DISTRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR 'CCUMULATED SEDIMENTS AT TWO BMP FACILITY 

A DESIGNATED REPRESENTATIVE OF THE OWNER WlLL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS 
A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WlTHIN A 24 HOUR PERIOD ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT lHE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
111LL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE KEYS ro LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST 

INSPECTION ANO MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES 

1 THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VJSUAL INSPECTION ANO A 
PHYSICAL DETERMINATION OF SEDIMENT DEPTH WlTHIN THE STORAGE AREA SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTTOM ANO OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN 1-FOOT. NO 
SEDIMENT SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE 
OR CULVERT 

2 PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEAST TWlCE EACH YEAR GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL \\£EDS FROM MATURING 
MOWlNG OF LEGUMES CAN BE LESS FREQUENT TREES ANO SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT 

3 PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR ( 4) YEARS. SOIL 
SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABORATORY APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WlTH TEST 
RECOMMENDATIONS 

4 IN STABILIZED BMP AREAS, If VEGETATION COVERS LESS THAN 40 3 OF SOIL SURFACES, LIME 
FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDA TIDNS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES IF VEGETATION COVERS MORE THAN 40 3 BUT LESS THAN 70 % OF SOIL 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS 

5 PERFORM QUARTERLY INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE Of COLLECTED OEBRIS IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRITY Of THE STRUCTURE ANO PROVIDE AN ATTRACTIVE APPEARANCE DURING 
QUARTERLY INSPECTIONS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VAL VE "CLOSED" POSITION, 
SHALL BE INSPECED ANO OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES 

6 PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, TRASH RACK, 
ORIFICE/ \\£1R(S), OUTLET BARREL AND POND EMBANKMEMT IF OAMAGE IS EVIDENT FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE STRUCTURE 

7 PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR SIGNS 
OF ANIMAL/ RODEIH BORROWS OR SLOPE EROSION IMMEDIATELY PERFORM NECESSARY REPAIRS 
REFILLING OR RESEEDING AS APPROPRIATE 

8 RECORD KEEPl'1G THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE WRITml RECORDS OR INSPECTIONS PERFORMED FOR THE STRUCTURE RECORDS SHALL 
DOCUMENT ROUTINE MAINTENANCE AND/ OR REPAIRS PERFORMED COPIES SHALL BE PROVIDED TO 
THE COUNTY UPON REQUEST 

9 THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY 
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SITE PLAN AMENDMENT 
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CURB DROP INLET 

YARD DROP INLET 

FLARED END SECTION 

VALVE 

FIRE HYDRANT ASSEMBLY 

BLOW-OFF VALVE 

AIR RELEASE ASSEMBLY 

CLEAN OUT 

WATER METER 

STREETLIGHT 

CENTERLINE/BASELINE 

RIGHT OF WAY 

PROPERTY LINE 

~ DITCH/SWALE 

CONCRETE LINED DITCH 

EXISTING TREEUNE 

LIMITS OF CLEARING 

RIP RAP 
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LAND USE SUMMARY TABLE 
TAX MAP PARCEL JD. 
ADDRESS: 

ZONING: 
PROJECT AREA: 
DISTURBED AREA: 

EXISTING BUILDINGS: 
FLOOR-AREA RATIO: 
EXISTING PARKING/CONCRETE: 
EXISTING IMPERVIOUS AREA: 

PROPOSED OFFICE BUILDING FOOTPRINT: 
PROPOSED OFFICE BUILDING SQUARE FOOTAGE: 
BUILDING HEIGHT: 
FLOOR-AREA RATIO: 

PROPOSED PAVED/PARKING: 
PROPOSED IMPERVIOUS AREA: 

TOTAL PROPOSED & EXISTING BUILDINGS: 
TOTAL PROPOSED & EXISTING PAVED/PARKING: 

3910100003 & 3910100156 
119 TEWNING ROAD 
WILLIAMSBURG, VIRGINIA 23188 
PL PUBLIC LAND 
12.33 AC. I 537,095 S.F. (COME!INED) 
4.33 ACRES / 188,730 S.F. 

1.00 ACRES I 43,393 S.F. 
8.1% 
4.43 ACRES / 192,982 S.F. 
5.43 ACRES I 236,375 S.F. (44.04%) 

0.26 ACRES I 11,397 S.F. 
0.31 ACRES I 13,591 S.F. 
29.75'± 
10.6% (INCLUDES EXISTING BUILDINGS) 

0.96 ACRES I 41,969 S.F. 1.03 ACRES I 44, 737 S.F. 
1.22 ACRES / 53,227 s.r-. 1.29 ACRES / 55,995 s.F. 

1.22 ACRES I 53,188 S.F. 

PARKING CALCULATIONS 

EXISTING OFF-STREET SPACES: 
PROVIDED OFF-STREET SPACES: 
HANDICAP SPACES REQUIRED: 
HANDICAP SPACES PROVIDED: 

NOTE: 

81 SPACES 
102 SPACES 108 SPACES 
5 SPACES 
5 SPACES 

EXISTING PARKING LOT IS FILLED TO APPROXIMATELY 80% 
CAPACITY (65 SPACES) WITH ALL EMPLOYEES PRESENT. AN 
ADDITIONAL 14 EMPLOYEES WILL BE UTILIZING THE EXPANDED 
PARKING LOT, WHICH HAS AN ADDITIONAL 21 SPACES. 

TOTAL PROPOSED & EXISTING IMPERVIOUS AREA: 
4.91 ACRES I 213,870 S.F. 4.97 ACRES I 216,638 S.F. 
6.13 ACRES I 2:67,058 S.F. (49.-n3}- 6.19 ACRES I 269,826 S.F. (50.24%) 

WATERSHED INFORMATION: 

OWNER INFORMATION 
JAMES CITY SERVICE AUTHORITY 
PO BOX 8784 
WIWAMSBURG, VIRGINIA 23188-8784 
CONTACT: LARRY FOSTER 
PHONE: (757) 253-6806 
FAX: (757) 253-6850 
EMAIL: lmfoster@jomes-city.vo.us 

THIS SITE IS SITUATED WITHIN SUBWATERSHED 208-101-1 
OF THE POWHATAN CREEK WATERSHED 

EROSION AND SEDIMENT CONTROL RESPONSIBLE LAND DISTURBER 
THE PROFESSIONAL WHOSE SEAL IS AFFIXED HEREON SHALL ACT AS THE "RESPONSIBLE LAND DISTURBER" FOR PURPOSES OF 
PLAN A"PROVAL ONLY. PRIOR TO ISSUANCE OF THE LAND DISTURBING PERMIT, THE OWNER OR DfVELOPER SHALL PROVIDE CHE 
NAME OF A "RESPONSIBLE LAND DISTURBER" WHO SHALL ASSUME RESPONSIBILITY AS THE "RESPONSIBLE LAi'ID DISTURBER" FOR 
THE CONSTRUCTION PHASE OF THE PROJECT. THE OWNER OR DEVELOPER SHALL PROVIDE WRITTEN NOTIFICATION SHOULD THE 
"RESPONSIBLE LAND DISTURBER" CHANGE DURING CONSTRUCTION. 

PURPOSE OF SITE PLAN AMENDMENT: 
THE PURPOSE OF THIS PLAN IS TO PROVIDE ON-STREET HANDICAP PARKING ALONG TEWNING ROAD IN FRONT OF 
THE JCSA OPERATIONS CENTER. THERE WILL BE FOUR PARALLEL SPACES PROVIDED, ELIMINATING THE NEED FOR 
FOUR OFF-STREET SPACES PROVIDED BY THE ORIGINAL SITE PLAN. ALSO INCLUDED IN THIS AMENDMENT ARE 
CONCRETE SWALES PROVIDED TO PREVENT EROSION ALONG THE TEWNING ROAD ROAD-SIDE DITCH. 

~ 
0 
ro 
0 
N 

~~~~~~ 

VICINITY MAP (APPROX. SCALE 1"=2,000') 

DATE: 11/19/10 
AES PROJECT NO.: 9801-E-19 

ORIGINAL SPECIAL USE PERMIT NO. SUP-0007-2009 

JGC PLAN APPROVED PLAN NUMBER: -09 
JCC PLAN AMENDMENT NUM~~ : SP-0110-2010 

SHEET C-0,_ _____ __.. 

CONSULTING ENGINEERS 

WILLIAMSBURG " RICHMOND • GLOUCESTER 

5248 Olde Towne Road, Suite 1 • Williamsburg, Virginia 23188 
(757) 253-0040 • Fax (757) 220-8994 
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DESCRIPTION 

COVER (REVISED) 
OVERALL BE\IEUlPMENT PLAN 
OEMOUllON l"lAN & EM\llRONMENTAL IN\IEl'ITORY 
INFFIAL EROSION & SEOIMEIH CONlROL PLAN 
SITE AND UTILITY LAYOUT (REVISED) 
GRADING AND DRAINAGE PLAN (REVISED) 
BMP NOTES AND DETAILS 
NOTES i!<ND DETAILS 
NO"FES AND DETAILS 
NOTES AND DETAILS 
NOTES AND DETAILS 
ORINBER PUMP lmlES ANB DETAILS 
LANDSCAPE PLAN (REVISED) 

-Ll6H'llNG PLAN 
LAtWSCAPE & UGI FANG DETAILS-

GENERAL NOTES 
........ ~. ==============================~ 

1. CONTRACTOR SHALL BE RESPONSIBLE FOR THE COORDINATION OF CONSTRUCTION EFFORTS WITH THE VIRGINIA POWER COMPANY, VERIZON TELEPHONE, APPROPRIATE CABLE COMPANY 
AND OTHERS. 

2. OUTDOOR SIGNS ON THE PROPERTY SHALL COMPLY WITH THE REGULATIONS FOR EXTERIOR SIGNS IN ARTICLE II, DIVISION 3 EXTERIOR SIGNS OF THE JAMES CITY COUNTY ZONING 
ORDINANCE. 

3. STORM STRUCTURES SHALL CONFORM TO THE VDOT ROAD AND BRIDGE STANDARDS AND VDOT SPECIFICATIONS. ALL MANHOLES SHALL INCLUDE INLET SHAPING (IS-1) AND 
MANHOLES DEEPER THAN 4 FEET SHALL HAVE STEPS (ST-1). PIPE BEDDING SHALL BE IN ACCORDANCE WITH VDOT PB-1 AND MANUF. SPECS/GUIDELINES. 

4. THE CONTRACTOR SHALL SATISFY HIMSELF AS TO ALL SITE CONDl110NS PRIOR TO CONSTRUCTION. 

5. THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING ALL f•ECESSARY PERMITS PRIOR TO COMMENCEMENT OF WORK TO INCLUDE, BUT NOT LIMITED TO, JAMES CITY COUNTY LAND 
DISTURBANCE, AND VDOT LAND USE PERMIT. 

6. A PRECONSTRUCTION CONFERENCE SHALL BE HELD ON-SITE BETWEEN THE COUNTY, THE PROJECT ENGINEERS AND THE CONTRACTOR PRIOR TO ISSUANCE OF A LAND DISTURBING 
PERMIT. ..,. 

7. ALL COMPONENTS OF THE WATER DISTRIBUTION AND SAWTARY SEWER SYSTEM SHALL BE INSTALLED AND TESTED IN ACCORDANCE WITH THE LATEST EDITION OF THE JCSA DESIGN 
AND ACCEPTANCE CRITERIA FOR WATER DISTRIBUTION AND SANITARY SEWER SYSTEMS, THE HRPDC REGIONAL CONSTRUCTION STANDARDS (FOURTH EDITION WITH AMENDMENTS), AND 
THE COMMONWEALTH OF VIRGINIA DEPARTMENT OF HEAL"IH WATERWORKS AND SANITARY SEWERAGE REGULATIONS. THE CONTRACTOR SHALL USE ONLY NEW MATERIALS, PARTS, AND 
PRODUCTS ON ALL PROJECTS. ALL MATERIALS SHALL Bt: STORED SO AS TO ASSURE THE PRESERVATION OF THEIR QUALITY AND FITNESS FOR THE WORK. A COPY OF THE JCSA 
DESIGN AND ACCEPTANCE CRITERIA AND HRPDC REGIONAL CONSTRUCTION STANDARDS MUST BE KEPT ON-SITE BY THE CONTRACTOR DURING TIME OF INSTALLING, TESTING, AND 
CONVEYING FACILITIES TO JCSA. 

B. ALL SANITARY SEWER FACILITIES MUST HAVE A 5 FOOT MINIMUM HORIZONTAL SEPARATION DISTANCE BETWEEN IT AND ALL OTHER FIXED STRUCTURES, SUCH AS: DROP INLETS, FIRE 
HYDRANTS, LIGHT POLES, WATERLINE FACILITIES (SHALL BE A MINIMUM OF 10 FEET PER STATE HEALTH DEPARTMENT REGULATIONS. IN ADDITION 5 FEET HORIZONTAL SEPARATION 
FOR WATER FACILITIES SHALL ALSO BE MAINTAINED FOR CONSISTENCY AMONG THE UTILITIES EXCEPT FOR THE REQUIRED STANDARD HORIZONTAL SEPARATIONS FROM THE SANITARY 
SEWER.) AND STORM SEWER PIPES, ETC. 

9. ANY EXISTING UNUSED WELLS SHALL BE ABANDONED IN ACCORDANCE WITH STATE PRIVATE WELL REGULATIONS AND JAMES CITY COUNTY CODE. 

10. THE CONTRACTOR SHALL AT ALL TIMES POSSESS AND MAINTAIN A CURRENT COPY OF THE JAMES CITY SERVICE AUTHORITY STANDARDS AND SPECIFICATIONS, WATER DISTRIBUTION 
AND SANITARY SEWER SYSTEMS AT THE JOB SITE AND READILY AVAILABLE FOR IMMEDIATE REFERENCE. 

11. THE VIRGINIA DEPARTMENT OF TRANSPORTATION 'MLL HAVE NO MAINTENANCE RESPONSIBILITY FOR THE DETENTION PONDS AND SHALL BE SAVED HARMLESS FROM ANY DAMAGES 
CAUSED BY FAILURE OF THE PONDS OR THEIR OUTFLOW STRUCTURES. 

12. ONLY JCSA PERSONNEL ARE AUTHORIZED TO OPERATE '/ALVES ON THE EXISTl'JG WATER MAIN. 

13. ALL NEW PROPERTY MONUMENTS SHALL BE SET IN ACCORDANCE WTH SECTIIJllS 19-34 THROUGH 19-36 OF THE JAMES CITY COUNTY SUBDIVISION ORDINANCE 

14. IN ACCORDANCE WITH SECTION 19-29(G) OF THE JAMES CITY COUNTY SUBDl\1SION ORDINANCE, WETLANDS AND LAND WTHIN RESOURCE PROTECTION AREAS SHALL REMAIN IN A 
NATURAL UNDISTURBED STATE EXCEPT FOR THOSE ACTIVITIES PERMITTED BY SECTION 23-7(C) OF THE JAMES CITY COUNTY CODE. 

15. THE CONTRACTOR IS REQUIRED TO SECURE ALL NECESSARY PERMITS FOR THE ABANDONMENT OR DEMOLITION OF ALL EXISTING WEUS/WATERLINES AND SEPTIC FIELDS IN 
ACCORDANCE WITH JAMES CITY COUNTY AND VIRGINIA DEPARTMENT OF HEALTH REGULATIONS. CONTACT VIRGINIA DEPARTMENT OF HEALTH AT 1-757-253-4813 

16. ALL WATER FITTINGS TO HAVE JOINT RESTRAINTS IN COMPLIANCE WITH JCSA STANDARD JR.1. 

17. ALL SANITARY SEWER CLEANOUTS LOCATED WITHIN DRIVEWAYS ARE TO BE IN ACCORDANCE WITH HRPDC DETAIL SS_12. 

18. ANY INCIDENTAL DAMAGES RESULTING FROM POST GRADING INSTALLATION OF ANY UTILITIES SUCH AS ELECTRIC, CABLE, TELEPHONE, ETC. TO STABILIZED YARD AREAS OR 
STORMWATER CONVEYANCE CHANNEL LININGS WILL BE r:EPAIRED AND RESTORED BY THE UTILITY INSTALLER ACCORDING TO CURRENT JAMES CITY COUNTY ENVIRONMENTAL DIVISION 
STORMWATER DRAINAGE CONVEYANCE SYSTEMS, GENERJ1L DESIGN AND CONSTRUCTION GUIDELINES. 

19. SURVEY DATA PROVIDED BASED UPON JAMES CITY COUNTY GEODETIC CONTROL NAD-83 ESTABLISHED FROM MONUMENT 343. 

20. THIS PROPERTY LIES IN ZONE X, (AREAS DETERMINED TO BE OUTSIDE 500 YEAR FLOOD PLAIN) PER F.l.R.M. f.i1095C-0140C, DATED 9/28/07. 

21. FOR SPECIAL USE PERMIT CONDITIONS REFER TO JCC CASE NO. SUP-0007-2009 APPROVED BY THE BOARD OF SUPERVISORS ON MAY 12, 2009. 

22. THE OWNER SHALL COORDINATE AN INSPECTION OF THE BACKFLOW PREVENTION DEVICE WITH JCSA UTILITY COORDINATOR AT (757) 259-4138. THE BACKFLOW PREVENTER SHALL 
BE TESTED, MAINTAINED AND OPERATED IN ACCORDANCE WITH JCSA STANDARDS. 

23. THE PLUMBING INSIDE THE BUILDINGS MUST BE INSPECTED BY JCSA OPERATIONS AT (757) 229-7421 FOR POTENTIAL CROSS CONNECTIONS. ANY CROSS CONNECTIONS MUST BE 
PROTECTED BY APPROPRIATE BACKFLOW PREVENTION DEVICE(S). 

24. SWM/BMP FACILITIES AS PROPOSED FOR THIS PROJECT AND INDICATED ON THESE DRAWNGS WILL REQUIRE SUBMISSION/REVIEW AND APPROVAL OF RECORD DRAWINGS AND 
CONSTRUCTION CERTIFICATION PRIOR TO RELEASE OF Al1Y POSTED BONDS OR SURETIES. THE DESIGNATED REPRESENTATIVE OF THE GENERAL CONTRACTOR SHALL KEEP ACCURATE 
WRITTEN RECORDS OF THE WORK PERFORMED FOR THE SWM/BMP FACILITY, INCLUDING SECURING REGISTERED PROFESSIONALS APPROPRIATE IN CERTIFYING THE CONSTRUCTION OF 
THE FACILITIES AND APPROPRIATE IN SATISFYING THE ACCURACY OF THE RECORD DRAWINGS. THE GENERAL CONTRACTOR IS RESPONSIBLE FOR COORDINATING THE APPROPRIATE 
SCHEDULING OF THE CONSTRUCTION, INSPECTION, AND RECORD KEEPING. 
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TYPE B 
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SIGN TEXT 

EXIT ONLY 

THIS WAY OUT 
('MTH ARROW 
RIGHT) 

NO ENTRY 
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TRAFFIC SIGN TABLE 

MATERIAL 

RUST-FREE 
.063 WHITE 
ALUMINUM 

RUST-FREE 
.063 WHITE 
ALUMINUM 

RUST-FREE 
.063 WHITE 
ALUMINUM 

MOUNTING TYPE 

2" DIA. GALVANIZED 
PIPE PRIMED AND 
PAINTED HUNTER 
GREEN (2 COATS) 

2" DIA. GALVANIZED 
PIPE PRIMED AND 
PAINTED HUNTER 
GREEN (2 COATS) 

2" DIA. GALVANIZED 
PIPE PRIMED AND 

, 29± LF OF 1-1/2" 
1-6" 90' BEND " fVC WATERLINE 

' ,, 0 

1-POST INDICATOR VAc'(f. 

' 1-B CKFLOW PREVENTION DEVICE 
(SIN LE GA TE DETECTOR CHECK VALVE) 

--\;/\ ' 
,,-~~~~7---\ 1-B"x 6" TAPPING SLEEVE 
~ AND VALVE 

1-6" G.V. &: V.8. 
1-B"x6" REDUCER 

1-B"x 6" TEE 
1-B"x 6" REDUCER 

O 0 e 

1-4" 45' BEND 0 
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MOUNTING HEIGHT 

4' ABOVE GRADE 
(SIGN INCLUDES 
1WO .375" ID 
MOUNTING HOLES) 

4' ABOVE GRADE 
(SIGN INCLUDES 
TWO .375" ID 
MOUNTING HOLES) 

4' ABOVE GRADE 
(SIGN INCLUDES 
TWO .375" ID 
MOUNTING HOLES) 

COLORS 

RED (TEXT) 
WHITE 
(BACKGROUND) 

RED (TEXT) 
WHITE 
(BACKGROUND) 

RED (TEXT) 
WHITE 
(BACKGROUND) 

., 
NOTE A: '. I 
CONNECTIONS' OF R PLACEMENT 2" FORCE MAIN 
TO EXISTING 2" FO, E MAIN SHALL OCCUR ONLY 
DURING OFF-PEAK E HOURS. CONTRACTOR 
SHALL COORDINATE [llt OWNER ON SHUIDOWN. 
CONTRACTOR TO VERI '. EXISTING PIPE MATERIAL 
TO INSURE 1HE PROPBR 'ACQUISITION OF 
MATERIALS FOR CONNECTIQNS TO EXISTING 
PIPEWORK. FORCE MAIN\ MA TER!AL SHALL MATCH 
EXISTING FORCE MAIN M TERI AL. ANILB~ PLACED 
MIN. 2' OFF EXISTING ED E OF PAVEMENT.··- ... 
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SAWCUT EXISTING PAVEMENT 
FOR GRINDER PUMP NOTES AND 
DETAILS, SEE SHEET C-12 

16 LF OF 4" 
, PVC LATERAL 

: ".,,@ 2.00% 
0 ti" DIAMETER CONCRETE 

F,ILLED BOLLARD (TYP.) 
6'x8' CONCRETE PAD 
FOR\ 'fl}-ANSFORMER 

PROPOSED 12• PVC FORCE MAIN 
(SEE NO'ff.; A, THIS SHEET) 

SAl'(CUT EXISTING 
PAVEM~NT (REPAVE AFTER 

' \ WA TERLINf CONNECTION 
HAS BEEN'COMPLETED) 

·o:-1 ....--~~~~--+.~ 'n NOTE: 
. 'l I FOR WATERLINE 

', INFORMATION, SEE 
,,, INSET ON THIS SHEET. ~ 
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' GAS, SERVICE CONNECTION 

l -EX/$1J1Wl~rtiii£1? 1/,•ll.i-t· 
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/ SAWCU'f,~XISTING 
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i GRAPHIC; SCALE 

I 25' ; O' 

/I Ii- e-.1 --I SCALE: 1 • = 25' 

i N/F 
STARUNG, GWI D & LINDA L 

• TAX MAP/ (38-2)(1 - J) 
' ZONED: 1.11 

•, ~--

' -·- ~--

_ . . 9~ - ---- -

-·-9'5-

25' 
I 

50' 

I 

CUL~T fl 
(EXISTING ClJL\{RT <iQ BE 

RE-LAlll AND DITCli 
RE-GRADED TO EIJM!NATE 

EXISTING NEGA TI\£ SL{/PE) 

9 LF OF 15" ~~ 1:.ifs~ • 
INV OUT=94.<45 

·,---~---:-~- :.·..o·.:o.~ 
iJl5-:..;-- ,. 

\ q:: 

N/F 
BERRY, MARK E ct 

MARTHA KELLY ET ALS 
TAX MAP/ (39-t)(t -16) 

ZONED: I.It 

'~)' ~K~~c ... ~:~.:~~-a~~~ 
. .- ·~ _-...,.._::, /.,..<'</'" \ .. , .'ft 

' - '",.. --- -- ' --;-:c _ . ._;,,,-, ~ --- ,.,;:..::_ · _-;::- ,~ . -~ - - . -- . -- . 
/- ·_:,..---·· // / --_:·--

N/F 
BERRY. lo/ARK E & 

BERRY MARTHA KruEY 
BERRY, JONA THAN & BERRY. ED'MN 

TAX MAP/ (39-1)(1 -15) 
ZONED: Mt 

FOR GRADING OF 
...ENlRANCE GUTTER 

------··· --·- SEE -DET:llt..SHEET C--09 
CUL~T #1 , 

1'40 LF OF 15• RCP 
o um SLOPE 

INV IN=98.81 

N/F 
TE'llNING BUSINESS CENTER 

CONDO/o/INIUM OYINERS ASSOC!~ ~?N 
TAX /./AP/ (39- t)(l-J,4/ '' 

ZONm Ml/ 

-JC 
15• YARD INLET 

4
g.:; · -

RIM•102.20 
INV=98.20 

D=
4
.00' , • FF,.;1.0J.25 

LAMBS TONGUE DOWNSPOUT 
TO DISCHARGE INTO SSfl-JB 

SEE DETAIL SHEET C-09 
FOR EMPLOYEE 
ENTRANCE GRADING 

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

NOTE: 
ALL YARD INLETS TO BE 
NYLOPLAST 15" DRAINAGE 
BASINS (2815AG_x) OR 
EQUIVAlfHT. 
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' I 

APPROX ,LOCA,T/ON 
'I OF I ZONING LIN/; 

N/F 
NEW TOWN ASSOC/A TES, LLC 

RESIDUAL PARCEL 
A PORTION OF TAX PARCEL (3B-4)(11-7) 

LAND RECORD #000012573 
P, 8/7'1, PG, 94 

ZONED RB 
(DESIGf./A TED MIXED USE 

ON THE JAMES CITY COUNTY 
COMPR1E;HENSIVE PLAN) 

/ 
/ 

\ TAKEf;I FFiOM I 

l:DMUND 0, 'JEWIS 
PCAJ DATED 7 /31/Br; 

/ 
, 
I I 

, .. ~ 

,;;J'. \ 

JMXES CITY COUNTY 
GEODETIC CONTROL 
COORDINATES 
N 3632252 26 
E 11994832.23 

\ 

\ . \ 
I I 
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I II JI' \'"'. 

I '\1 .. ,, ,J:l/F1'' ,, I'•, 

' 
11 

I NEW TOWN ASSOC/A TES ,LLC I II 'I I 

I I',,,, I". 1 .,,,, RESIDUAL PARCEL' ,, I I 'II ' 

i 'L•AND,RECORD #000012573 I I 
11 

I I" ', 

11 

I, I 

"' 

, , " ,.,P.e1 1z .. Pc, 94 ,, ,, , 
ZONED RB ,,.. I "I 

111 (DE'SIGNA'TED'M/X[O 'usE 
ON .. JHE, JAMES"CJ TY COUNTY' 

, (;,OljPREr!Ef;ISIVE P&-iN) 
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~MERGENCy SPILLWAY 
BOTTOM 1 WIDTH = 511 
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1, 

,, 
I 

,, 
',30• ,, o· 
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SCALE: 1 "' = 30' 
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1, 

"· 

6' LONG X' 7' WIDE1 >'" 
I STILLING 'BASIN· ' I I 

I SEE DETAIL SHEE1:? 

NO TIE· • 
, uL Tn•A'A TE"6Wt)itRsH1P'·FoR 
) THE I BMP,,1 IS THE JAMES ldTY 

,SERVICE Al,l,THORITY. (JCSA) 

\ 
\ 

I 

PROVIDE PERFORATED 
I STAND PIPE 
(SEE DETAIL SHEET 7) 

,, TEMPORARY SEDIMEfJT BASIN 
PROVIDE BAFFLE /A1 =;;i; 

, , ,(SEE DETAIL SHEE~ofil..." 
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SOIL BORINGS ARE CURRENTLY 
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,>' I 
111 

I I ,,,» ' ":, •' \'RES]DUAL PARCEL I .. " I 
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I LAND ,RECORD' #000012573 "" 
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L 2-1/2"x2-1/2"x1/4" 

ELEV. BB.OD 

A ES-1 A 

STANDARD Dl-7 TIPE I 
GRATE AND COLI-AR 

L 2-1/2"x2-1/2"x1/4" 

3000 PSI 
REINFORCED 
PRECAST 
CONCRETE 

l 2:1 
MAX. -+---SWE: 

j 
s· 

EW-11 

WX4'X I" 
GALV PLATE 

A 

L 
-

DO\\l'J 

VARIES 2' 
(SITE 

SPECIFIC) 

' 

6'~ TO 12'~ 
CLASS I RIP-RAP 

(TYPICAL) 

-x 0 ·1~~. c:.J< 0 0 RI 
::::Ec:;fcC"'4 

'MOTH AS NOTED PLAN 
ON PLANS 

2' 2' LENGTH AS NOTED 
ON PLANS 

• 
"' -

ES-1 

2'-6!t 

-'=FILTER FABRIC UNDER • 

ALL RIP-RAP SECTION A-A"" 

DISCHARGE 
CULVERT 

3• SCH. BO 
PVC PIPE 

6" 2·-10· 

! VllOT STD. 
ST-1 

-- - MANHOLE 
STEPS 

INTERIOR CHAMBER 
OIMENSIONS: 2'-10" x 3'-0" 

KOR-N-SEAL 
FLEXIBLE BOOT 

FLOW--

10" DUC11LE IRON PIPE • 
INV.- 82.50 

6" ' DUC11LE IRON PIPE 
PRESS, CLASS 350 
AWWA C151 
DOUBLE-CEMENT 
MORTAR LINE 

OUTLET CONTROL STRUCTURE DETAIL 
STILLING BASIN DETAIL SCALE: N.T.S. 

. 

EL.=87.5 

NOT TO SCALE 

CLEAN OUT 
EL.=88.5 

I • All FITTNGS TO BE SCH. 80 PVC. I 

CLEAN OUT 
EL.=88.5 

FORBAY INV. 
EL.=87.5 

FORBA Y TO BE LINED Vv1TH 
CLASS 1 RIP RAP OVER 
FABRIC LINING (MIN. 1.5' THICK) '.rz<.Lr'c 

EMBED RIP-RAP 1.0' MINIMUM 
INTO EARTH SURFACE 

ELEV. - B7.00 

ELEV, = B6.00 

'--. VDOT #1 
STONE' 

6" SCH. BO PVC STAND PIPE 
\\1TH PERFORA TEO SEC ON 
- 1' DIA. HOLES 

'--. VDOT #1 
STONE' 

6" x 4" REDUCER ' 

TYPICAL FOREBA Y RIPRAP DETAIL 
N. T.S. 

~ 

~ ~ 

I VAR ~--

[ 12" TYPICAL W-2'-0" 

! 12" TYPICAL 

I VAR. -f-- -

~ 

PLAN VIEW L.. B 
HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT W!TH 
INVERT OR WINGWALLS OCCUR 
BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET AND OF THE 
CULVERT (WHERE THE FLOW ENTERS THE CULVERT) 

A 

J 

No holes are lo 
be provided 1n 
L2"x2"x.VS 
when solid bors 
ore used 

~ 

4 • x 3" REDUCER • 

EW-11 MODl~ED - GRATE REMOVED 
(SEE DETAIL THIS SHEET) 

ELEV.=B4.0 

3"SGH. 80 
PVC PIPE 

\\1-IEN CONvtR11NG TO PERMANENT FACILITY, REMOvt STAND PIPE, FITTNGS ANO STONE. CLEAN 
OUT All BUILT-UP SEDIMENT AND CUT 3" SCH. BO PVC PIPE FLUSH \\1TH WALL OF EW-11 AND 
ATTACH GRATE. 

TEMPORARY SEDIMENT BASIN ST AND PIPE 

2· <11ometer Bar @ 10 68 lbs/ft 
or No 14 Billet Steel Bar @ 

Weld 7 65 lbs/ft {ASTM A615M 
Grode 60) 

L 2'x 2'x iii" 
Weld L2r;,(x2Yi"xY4" 

h_ 112" ,.._ 4" Stud Shear 
D connector@ 12" c-c 
DETAIL A ,. ,~· ' -

I ' I 

SCALE: N. T.S. 

90 

80 

WX4'X1" 
GALV PLATE BENDING DIAGRAM 

PIN DIA~~"° 3S" ~ 
> 

" ~ 

' " - ~ - ~ - ~ 
i 1 
I'""""""'~~""''''''"','' 

6p 55 ~J a'-Y.!'c-c Typ 

NOTES 

I 25" I 
raARSB1 

GRATE SECTION DETAIL 
• SLO@ AS SPECIFIED ON 

TYPICAL SECTION 
HEADWALL AT THE OUTLET END OF THE CULVERT MAY BE EITHER SQUARE 
EDGE OR BEVEL EDGE 

ALL CAST IN PLACE CONCRETE 10 BE CLASS A3 FOR PRECAST USE 4,000 PSI MIN 
REINFORCING STEEL TO HAVE A MINIMUM 11" COVER 

2'-0' 

L=5'-6" 

SEE DETAIL "B" 
SHEET 2 OF 3 

8 

FOR TABULATION OF DIMENSIONS AND QUANTITIES SEE SHEET 3 OF J 
TlllS ITEM MAY BE PRECAST OR CAST IN PLACE 
Al~L PIPE FOR CRATE, STRUCTURAL TUBING, AND RELATED HARDWARE TO BE GALV 
FOR TABLUATION OF DIMENSIONS AND QUANTITIES SEE SHEET 3 OF 3 

FOR CENTER SUPPORT 
SEE DETAIL SHEET 

EW-11A BAR GRATE WITH 
3/4' CALV. 113-S 
EXPANDED METAL GRATING 

STANDARD EW-11 TO BE INSTALLED SO THE GRATE CONFIGURATION IS ALWAYS 
PERPENDICULAR TO THE EDGE 0' SHOULDER Ill 

S\.o?t 
..J:~.:;Ji"§%'l-'A0 1.25' ±/FOOT DIAMETER 2 OF 3 

BOTTOM OF STRUCTURE TO 
BE ON SAME GRADE AS 
PIPE 

B 

'111\ER( SHAPE TO B 
t.R <JIJ?tiO?.~ BEVELED WITH 

C%~1R(~ ~T_All _ 
~ _ - -8' C-C TYP I' 

W0 2'-0" 
"j4 BARS ~~~~-

FLOW 

H=i'-10" ~ ! ·l t ·1 
BARS B SIZE #5 
SPACING 8° C-C 
ALL OTHER 
REINFORCING 

a--===-0-------------a-

2·-oI 
u 3"VHP HOLE t: ,j 

@ 8' c-c f ~ 
BARS ARE SIZE 14 
SPACED 8" C-C 

;-16 I- SEE DETAIL "A" 
SHEET 2 OF 3 

JOINT MAY BE KEYED, 
DOWELED OR EPOXY 
GROUlED 

.. ' ' 

ONE WEEP HOLE TO BE PROVIDED AT END OF POROUS 
BACKFILL (EACH SIDE) 

S L = LENGTH OF POROUS BACKFILL, NOT FOR 
LENGTHS LESS THAN 12 -0" 

00 NOT BE\R INVERT _."8"'11~~.~' '===:.===:~~. l=ll~2ous BACKFILL @ 

SECTION A-A r), HV![[P HOLE WITH 12"X\2" PLASTIC HARDWARE 
R CLOTH MESH OR GALVANIZED STEEL WIRE, MIN 

1MRE DIA 0 OJ!NCH NUMBER 4 MESH HARDWARE 
CLOTH ANCHORED FIRMLY TO OUTSIDE OF STRUCTURE 

GRATE REMOVED 
SECTION 8-8 

100 LBS/CU FT #78 
OR 18 AGGREGATE 

HARDWARE CLOTH ' 

PIPE ENDWALL (EW-11 MOD.) WITH LOAD - CARRYING GRATE EW-11A 
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EROSION AND SEDIMENT CONTROL NARRATIVE 
PROJECT DESCRIPTION 
THIS PROJECT IS DESIGNED AS AN EXPANSION OF THE EXISTING JCSA OPERATIONS CENTER 
TO THE WEST OF THE SITE, CONTAINING A PARKING I.OT . THE ADDRESS FOR THE PROJECT 
IS 107 TEWNING ROAD 

EXISTING SITE CONDITIONS 
THE SITE FOR THIS SUBDIVISION IS PRESENTLY WOODED WITH MODERATELY SLOPING 
LANDFORMS WOODED RAVINES EXIST TO THE SOUTHWEST 
WETLAND AREAS ARE LOCATED TO THE SOUTH OF THE SITE THE EXISTING JCSA 
OPERATIONS CENTER SITE IS CURRENTLY LOCATED TO THE EAST 

ADJACENT PROPERTY 
THE SITE FOR THESE IMPROVEMENTS IS LOCATED ADJACENT TO THE NEW TOWN 
PLANNED DEVELOPMENT, TO THE WEST AND SOUTH THE EXISTIND JCSA OPERATIONS 
CENTER, TO THE EAST. TEWNING ROAD TO THE NORTH 

CRITICAL EROSION AREAS 
CRITICAL EROSION AREAS, OR HIGHLY ERODIBLE AREAS HAVE BEEN IDENTIFIED ON 
SHEET 2 OF THE PLAN SET. 

PRACTICES USED IN THESE PLANS 
THE FOLLOWING EROSION AND SEDIMENT CONTROL PRACTICES ARE TO BE UTILIZED 
DURING CONSTRUCTION 

TREE PROTECTION - TO BE INSTALLED PRIOR TO ANY GRADING AND LAND DISTURBING 
ACTIVITIES 

TEMPORARY SEDIMENT BASINS - ONE IS REQUIRED FOR THIS SITE THE SEDIMENT BASIN 
IS TO BE CONSTRUCTED ACROSS A NA !URAL SWALE, DETAILS INDICATING THE DIMENSIONS 
OF THESE FACILITIES ARE SHOWN ON THE PLANS 

OUTLET PROTECT - CLASS 1 RIP-RAP SHALL BE UTILIZED IN ALL STILLING BASINS AND 
STORM SEWER OUTFALLS 

SILT FENCE - SILT FENCE BARRIERS SHALL BE INSTALLED AT ALL DOWNSTREAM 
LOCATIONS OF GRADING ANO LAND DISTURBING ACTIVITIES 

TEMPORARY CONSTRUCTION ENTRANCE - A STONE TEMPORARY CONSTRUCTION 
ENTRANCE IS PROVIDED AT THE ENTRANCE TO THE SITE. THE TRACKING OF MUD 
ANO DEBRIS FROM !Hf SITE BY CONSTRUCTION EQUIPMENT SHALL NOT BE PERMITTED 

CULVERT INLET PROTECTION - CULVERT INLET PROTECTION SHALL BE INSTALLED AT THE 
INLETS OF ALL CULVERTS 

ROCK CHECK DAMS - CHECK DAMS SHALL BE PROVIDED IN ALL ROADSIDE DITCHES AT 100-
FOOT INTERVALS 

PERMANENT SEEDING ·- PERMANENT SEEDING SHALL BE APPLIED TO ALL DENUDED 
AREAS AFTER FINAL GRADING AND TOPSOILING HAS BEEN COMPLETED 

ALL EROSION AND SEDIMENT CONTROL MEASURES, WHETHER STRUCTURAL OR NON-
STRUCTURAL, SHALL BE MAINTAINED BY THE CONTRACTOR IT IS THE CONTRACTORS 
RESPONSIBILITY TO ENSURE THE EROSION AND SEDIMENT CONTROL MEASURES ARE 
FUNCTIONAL UNTIL THE ENTIRE SITE HAS BEEN PERMANENTLY STABILIZED 

SEQUENCE OF CONSTRUCTION 
- CLEAR PERIMETrn, (THE NEW PARKING LOT, MATERIALS STORAGE LOT, AND BMP), 
THEN INSTALL TREE PROTECTION AND SILT FENCE 

2 - INSTALL STONE CONSTRUCTION ENTRANCE (NEW PARKING LOT). 

3 - STRIP TOPSOIL FROM CLEARED AREAS FOR EARTHWORK OPERATIONS, AND 
STOCKPILE ON SITE AS INDICATED ON THE PLAN CONSTRUCT TEMPORARY SEDIMENT 
BASIN IN CONJUNC]ON WITH THE EARTHWORKS OPERATIONS 

4 - CONTINUE SITE EARTHWORK OPERATIONS (SUB-GRADE GRADING); 
INSTALL DRIVEWAY cULVERTS 

5 - COMPLETE PARKING CONSTRUCTION WITH FINE GRADING, CEMENT TREATED 
AGGREGATE (CTA) f'INAL SURFACE 

6 - TOPSOIL DENUDED AREAS AND PERMANENTLY SEED 

7 - REMOVE ALL ACCUMULATED SEDIMENT IN TEMPORARY SEDIMENT BASIN 
CONSTRUCT PERMANENT MODIFICATION TO BMP REMOVE EROSION CONTROL 
MEASURES UPON SITE STABILIZATION INSTALL ALL PERMANENT STILLING, 
AFTER OBTAINING JC C ENVIRONMENTAL DIVISON APPROVAL 

'"~r'''' > 

. _:: .::-.. .:::.:::.::::'w.t..T£R lsURj;'A~~ tLl::VATfONS": . 
" 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

I THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 
TO CONSTRUCT THE STORMWATER BASIN, STORMWATER 
MANAGEMENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT 
BASINS AND SEDIMENT TRAPS THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE 
COMPLETION OF GRADING AND EARTHWORK ASSOCIATED 'MTH THE 
CONSTRUCTION 

2 THE CONTRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVICES 
OF A GEOTECHNICAL ENGINEER THE GEOTECHNICAL ENGINEER SHALL 
PROVIDE TEST RESULTS ON PLACED DAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICA !ION, PERMEABILITY, PLASTICITY INDEX, AND 
COMPACTION ALL TESTS SHALL BE IN CONFORMANCE WITH ASTM 
STANDARDS THE COST OF THE SERVICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR 
SATISFACTORY GEO TECHNICAL REULTS ARE NEEDED PRIOR TO FINAL APPROVAL 

3 ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEOTECHNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
CONTRACTOR 

4 ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNICAL ENGINEER. MAY BE USED 
FOR DAM CONSTRUCTION SHOULD ADDITIONAL MATERIAL BE 
REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE STONEHOUSE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONTRACTOR'S EXPENSE. ALL EXCAVATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAD 
BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
SITE AS DIRECTED BY THE OWNER THE CONTRACTOR SHALL 
PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT CONTROL 

MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD EDITION 

5. UNDERCUT FOR THE FOUNDATION OF THE DAM EMBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATION THE FOUNDATION SHALL BE BACKFILLED WITH 
SOILS CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICATION SYSTEM SOILS SHALL HAVE A MINIMUM OF 15% BY 
WEIGHT FINES, HAVING A PLASTICITY INDEX OF 30% AND A 
PERMEABILITY OF 0 0004 IN /SEC OR LESS FILL SHALL BE COMPACTED 
IN 12-INCH LIFTS, OR AS DIRECTED BY THE GEOTECHNICAL ENGINEER, 
TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY 
DENSITY (ASTM D-698) EXCAVATION FOR THE DAM KEY SHALL BE IN 
ACCORDANCE TO THE GEOTECHNICAL ENGINEER'S RECOMMENDATION 
HEIGHT, DEPTH, AND WIDTH OF THE KEY SHALL BE IN ACCORDANCE 
'MTH THE GEO TECHNICAL ENGINEER'S RECOMMENDA !IONS THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
PERMEABILITY OF 0 0004 IN /SEC OR LESS 

6 THE DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
OR CL CLAYEY MATERIAL WITH PERMEABILITY OF 0 0004 IN /SEC OR 
LESS THE FILL OF THE CORE SHALL BE MADE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM DRY DENSITY (ASTM D-698). SIZE, 
SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATIONS TO COVER THE DAM CORE, A SILTY FINE SAND 
OR CLAYEY SOIL (SM, SC, OR CL) SHALL BE PLACED. A VEGETATIVE 
COVER USING VDOT EC-2 EROSION CONTROL BLANKETS SHALL BE 
PLACED ON DAM SLOPES AND CREST TO PREVENT EROSION 

7 UPON COMPLETION, THE CONSTRUCTION OF THE THE DAM 'MLL BE 
CERTIFIED BY A GEOTECHNICAL ENGINEER WHO HAS INSPECTED THE 
STRUCTURE DURING CONSTRUCTION 

STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAINTENA'1CE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS FOLLOWING 
INSTALLATION OF "HE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE 
REQUIRED ONCE EVERY 10 YEARS IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LE,ST ONCE WEEKLY OF THESE NE\\lY DISTRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR 'CCUMULATED SEDIMENTS AT TWO BMP FACILITY 

A DESIGNATED REPRESENTATIVE OF THE OWNER WlLL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS 
A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WlTHIN A 24 HOUR PERIOD ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT lHE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER, 
111LL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE KEYS ro LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST 

INSPECTION ANO MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES 

1 THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VJSUAL INSPECTION ANO A 
PHYSICAL DETERMINATION OF SEDIMENT DEPTH WlTHIN THE STORAGE AREA SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTTOM ANO OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN 1-FOOT. NO 
SEDIMENT SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE 
OR CULVERT 

2 PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEAST TWlCE EACH YEAR GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL \\£EDS FROM MATURING 
MOWlNG OF LEGUMES CAN BE LESS FREQUENT TREES ANO SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT 

3 PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR ( 4) YEARS. SOIL 
SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABORATORY APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WlTH TEST 
RECOMMENDATIONS 

4 IN STABILIZED BMP AREAS, If VEGETATION COVERS LESS THAN 40 3 OF SOIL SURFACES, LIME 
FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDA TIDNS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES IF VEGETATION COVERS MORE THAN 40 3 BUT LESS THAN 70 % OF SOIL 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENDATIONS 

5 PERFORM QUARTERLY INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE Of COLLECTED OEBRIS IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRITY Of THE STRUCTURE ANO PROVIDE AN ATTRACTIVE APPEARANCE DURING 
QUARTERLY INSPECTIONS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VAL VE "CLOSED" POSITION, 
SHALL BE INSPECED ANO OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES 

6 PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, TRASH RACK, 
ORIFICE/ \\£1R(S), OUTLET BARREL AND POND EMBANKMEMT IF OAMAGE IS EVIDENT FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY OF THE STRUCTURE 

7 PERFORM QUARTERLY INSPECTIONS OF THE GRADED SIDE SLOPES OF THE FACILITY FOR SIGNS 
OF ANIMAL/ RODEIH BORROWS OR SLOPE EROSION IMMEDIATELY PERFORM NECESSARY REPAIRS 
REFILLING OR RESEEDING AS APPROPRIATE 

8 RECORD KEEPl'1G THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE WRITml RECORDS OR INSPECTIONS PERFORMED FOR THE STRUCTURE RECORDS SHALL 
DOCUMENT ROUTINE MAINTENANCE AND/ OR REPAIRS PERFORMED COPIES SHALL BE PROVIDED TO 
THE COUNTY UPON REQUEST 

9 THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY 

90 

85 

90 

co co 
$ ::; 

> 

w 0 ...... 
0 N z <::. "" I -u 

0 
0 w 
~ 

,_. 
w "" c;: 0 
I °' I w ,_. 

z ,_. 
Vi w 

~ 

"" '" 
,_. 
z 

ci w 
w ::; 
V1 ::; 

0 
a. u 
::; 0 w ,_. 0 ...... -; CL 
::; 

"' CJ w 
0 a. 
w 0 V1 w > V1 
w > 
°' w 

°' 

'2_ 0 
...... - -N 

'-...... 
<D -
- -

CJ) 
_J 

<( 
I-
w a: ~ ow a: 

~~ 0 
I 
I-

<CWz :::> 
< ~00 w 

z Cl) (fj 0 
Wzz ii: :?o<e w 
WFo.. (/) 

0 <(>< ~ ~a::W 0 
<CWw (/) 

:? ll.1- w 
a:O- ::a: 
w Cl) < 

""') 

I-<( c:i:': 
<( co w s:o z 
::a: ..., $: 

0 a: 

~ 
Designed Drown 

VMB RDS 
Scale Dote 

>-
[IJ 

w ,_. 
0 
z 
...... 
,_. 
z 
w 
::; 
::; 
0 
u 
...... 
z 
0 
Vi 
> w 

°' 

w ,_. 

"" 0 

0 
z 

~ w 
w 
z 
0 
z 
w 
0 z 
~ 
::> 
Cf) 
z 
0 
0 

< 
z 
G 
O< 
5 

~ z 
i5 
'-' 
~ 
13 

f'.l 
~ 

t; 
!;; 
25 
>-
~ 
el co 

N.T.S. 11/27 /00 
Project No 

8651-18 
Drawing No. 

7 



'"' w 
co 

-I 
0 

>) 
/ 

/ 

) 

" _, 0 / 

' \-:" ~ 

/ 
f 

/ 

\ 
')' 

,1 

I 
J 

. · 

\ ' 

/ 

' 

/ 

/ 

j 

,, 

., 

! 

! 

' ' 

; 
' 

r 

' ;-: f 

) 

I 

\ \ 
\ 

'' \. 

/ JAl\J'ES CITY COUNTY 
. GEODETIC CONTROL 

COORDINATES 
N 3632252 26 
E 11994832.23 

ua::.flliiifo 1';1 '" ,,. 
' . 

' ~ ' °' ~ 

/ 

f I 

! 
! 

\ 

\ 

IRS 

} 

I 
) 

) 

: 

! 

~· -

l 

' ·· .n. ' • NjF , •' ,, 
', ',/ •.•. ~ NEW TO Wit ASSOCIATE$. LLC ·' . ' . 

, S1. · LAND. RECORD lf000012573 .... ·"" · • • ' 
"'i' . PB. 77, PG. 94· ' '~/ 

• . . .. • .. ' ZONED RB . . . • . ' ~' 
.,., l 1'" · , " ... ,,... . (DESIGNA TE:D MIX[iJ' USE .. , , ' 
· '»1. , .. ., ON ,JHE, JAMES CIT'? COUNTY ... ... . ·., , \ \ 

,,., ,. ,, ,,.,.,(;OMPREHENSIV[ PLAN). , ' 
''" '"oH '''' '°''"' 

'. 

.. ' 
, ci'~APHIC ,scALE , 

' ,~, ~, ' 

''"REPERENC[S: PLAT BOOK· 53, PAG[. 71 
.. ,, . ... , PLAT ,BOOK 59,. PG. 6 71 

> "-o 

' '<I) 

"' '!'.' 

"" '< 
0 

'" ' i::: 
~" 0 

.. y1 

, ,., , ,PLAT BOOK 77, PG, 94., 
' ' ' 

\ 
'1 

j 

\ 

! ·' '< 
i/'\ 

h'0, G I < ., 

'"' :::,·. 
:::i 
·< a· 

'• ::!' ., 

-'> 

"• 

I 

----\ 

\ 

- ~od 0 

VDOT 'EW-11 A'' MOD. 
INV. IN = 84.0 
(SEE SHEET 7). "· . 

cl.0% 
o3 ,11i>tt1'J.(lH/\--1 , 

111 30' ) 1 0' 30' 60', 

~~--~-;J_·~J~" ~ -1-· .. -~! "'/RS 

6" LONG ic 7' WIDE' ·. . . 1·'\ - \ 

/ 

/ 
i 

' j 

1 SCALE: 1"' = 30' 

/ 

' ' 

I 

I 
'}' 

,,. 

•' ' 

' .. 

) ,. 

' ' 

J 

' 
i 

' .. 

I 

. ' 

\ 

' . ' 
'. ' 

. ,, 

' ' . 
I 

>~ 

., . 

' ( f' 

;, l 

I 
\ 

/ 

'• 

' ' 

' ' 

/ 

I 

.• 

• • 

, 
' 

' 
I 

/' 

/ 

' ' 

... 

/ 
/ 

/ 
/ 

I 

I 

I 

/ 

. •"' '''STltt.ING BASIN 7,•; L \ 
" SEE ·DETAIL.SHEET 7 \ ' A I 

/ 

/ 
/ 

/ 

' 
' 
I 

i 

/ 

/ . 
' ) 

/ 

; 

' j I 

r.o..~~~--_..:;e;.... __ -""_~ \ 

/ •' 

/ 

I 

f 

/ 

I • , 
(/ ,:~~1', 

,...-~--.''----~"'·-' __ _..,. __ \!. /• 
NO'tE: / / , v/ ,,,, 

NO OFF;-SITEiLAND. DISTURBING 
ACTIVrT\ES ARE REQUIRED 1 FOR / 
THIS PROJECT , ' , 

No'TE \ l I ' 
' : • ! ! • • 

SO!L BO~INGS ARE Cl)RREt.JTL Y • 
BEING PERFORMED AT TIHE SITE 
OF( TIHE BMPI AND PARKING 
AREAS.' : 

/ 

i • 
I 

' \ 

• 

·. 

\
1.L. 

'i ', ' '-.' 

I 
I 

I 

I ' I 
\ 

TEMPORARY SEDIMENT BASIN 
,, PROVIDE PERFORATED 

• 

STAND PIPE I 

, (SEE DETAl,L .SHEET 7) 

' f 

,, 

\ 

\' 
) ' . 

\ 

i 

j 
j 

/CULVERT NO. 3 32' 
OF 15" RCP CLASS ,3 

/INCLUDES ES-1 END 
SECTIONS @ 3.13% 

1 

j 

' 

... 
! 

' 
\ 

/ 
/ 

- '',TC= 

/ 

98,30 
TC= 
98.00 

. 

I 

1 YR, = 85.8 
2 YR. ::,· B6.4 
10 YR. = 87.6' · 
25. YR. = 87.8 
100 YR.·= 88.4 

'• .. "-,-___ __;:;'4'"~ ····· 

" ""'}\n 
~'J'v, 0 -

' ' ~-;:--

,~~-0 

: 
I 
'..- HM~~" 

65' OF GRASS 
SWALE @ 2.9% 
SS·= '3:1 

u't<'o"" 

TC= 
100.40 

j 

OP OU~ET PROTE~TION 
.. • . , , INV.= 91.50 , I 

610 
\g} 

PROVIDE: 14' LONG x 1.5' DEEP APl10N 
OF CLASS Al RIP;RAP Win{ FILTER 
FABRIC LINING. APRON SHAlL BE 

. . ·• •• ·5.0'. WIDE AT UPSTREAM END AND 
5.25' \\10E AT DOWNSTREAM END. 
-APPROX. ,5.5 CY REQ'D. 

i 

\ 

'SITE\AREA 
4.427 ACRES 
11J2,859 S.F. "· 

SUPER SILT FENCE. 
ALLSIL T FENCE INDICATED TO 'BE -
"SUPER SILT FENCE' TYPE - SEE 

. 'DETAIL SHEET 8 

! 

I 

• 

... 

/ 
i 

/ 

f 

) 

/ 
I 

I 
! 

! 
I 

i 

,11 ,,. 

) 71) ;,.5'/ 1"1'f! 

'''/J::t:1/i'''Uffi1Nf\!J.:,".. 53ci!f:tt! ::, ., 
> 

) 

\ 
\ 

j 

/ 

\ 

' 
\ 

\ 
) 

\ 
' 

\ . 
' 

\ 
\ 
I 
\ 

\ 

i ' , ' ,' ,, ' 

\ 
\ 
' I 
' . ' 

MATCH EXISTING 
GRADE & ELEVATION \ 

j 

\ \ 

\ 
' 

! . ,, 

IRS 
/ 

< ',,~ 
I j 
I ' . ) 

I / 

I 
I 

\ 
\ {- ' 

\ ,, 

i 
/ 

I 

,/ 

\ 
I 

\ 

\ 
I 

'\ 

\ 

'•, 

\ 

\ 
\ 

\ 
\ 

I 
\ 

j 

' ' 

\ 

\ 

\ 
\ 

\ 

\ 

\ 
\ 

\ 
\ 
' \ 

\ 
\ 

' \ 
\ 
I 

I 

/, 

! 

• N /f' ··,,, ' ', .• •. 
' ' f I' '- ~ " ~, 
1 : JAMES CITY SERVICE AUTHORifY ' 

! , > ' 

· P.B. 37, PG. 96 ·. , 
, , 1 P.8. 53, PG. 71 
1 • TAX PARCEL (39-1)(1-3) \ 

\ 
\ 

\ 

\ 
\ 

' \ \_ 

' 
\ 

\ 

\ 
\ 

\ 
\ 
• 

\ ZONED Ml 
! 

\ 
', ; I 

' \ l ; 
' 

/ .. 
! 

. 
• 

I 

\ 

\ ' 

' ' \ 

. ·. 
\ 
\, 

I 

' ' 
\ ', 

' > \ 
! • 

> > '" '. 

i 
\ 
\ 

\ 

\ 

\ 
'\ 

\ 

\ 

\ 
\ 

\ 

J ,. 

• l 
' ' I 

/ 

\ 
\ 

•' 

I 

•' 

' \ 

\ 
\ 

'J '\~ 
; f o,, 
\ l ' 

/ 

/ . 
/ ,/ 

! 

\ 

\ 

m m 

" " > > 

0 
w ' " N 
z <::. <( 
I 
u 0 
0 w 

t--" <( w 0 0: 
I Q'. 
I w 

t-
z t-

w v. -" 

" t-

"' z 
w 

0 " w 
"' V1 0 

rL u 

" u w 
t- 0 

' -; 
CL 

" Q'. 
m w 
0 

CL 

w 0 
V1 w 
5 Ul 
w 5 
Q'. w 

Q'. 

0 0 

' ' N <::. ' "' 
~ ~ 

Designed Drawn 

VMB/RDS SRL 
Seate Date 

,.. 
m 

w 
t-
0 
z 

' t-
z 
w 

" " 0 
u 

' z 
0 
v. 
5 
w 
Q'. 

w 
t-
<( 
0 

0 z 

~ w 
w z 
CJ z 
w 

~ 
~ 
:::> 
(JJ 
z 
8 

1"=30' 11/27 /00 
Project No. 

8651-18 
Drawing No. 

4 



0 
~ 
u 
r, 
u 

co 

u'l 
w 
co 

ro 

. -
I 

0 

°' ,, 
0 

ELEV. 88,0Q 

A ES-1 A 

STANDARD Dl-7 TIPE I 
GRATE AND COLLAR 

4 1r--

L 2-1/2"•2-1/2"•1/4" 

JOOO PSI 
REINFORCED 
PRE CAST 
CONCRETE 

l 2:1 ~ 
MAX. 

--+--- Slci'E 
j 

EW-11 

WX4'X I" 
GALV PLATE 

A 

L 
-

VARIES 
(SllE 

SPECIFIC) 

DOv.N • 6'f TO 12'f 
CLASS I RIP-RAP ;,. 

(TYPICAL) 

WIDTH AS NOJED 
ON PLANS 

PLAN 
21 21 2' LENGTH AS NOlED 

ON PLANS 

FIL lER FABRIC UNDER 
ALL RIP-RAP SECTION 

ES-1 

'-6" 

DISCHARGE 
CULVERT 

3" SCH. 80 
PVC PIPE 

6" 2·-10" 

YDOT SlD. ! ST-1 
-- - MANHOLE 

SlEPS 

INTERIOR CHAMBER 
DIMENSIONS: 2'-10" K 3'-0" 

6" 

KOR-N-SEAL 
Fl.E)()BLE BOOT 

FLOW-

--~-~INV.• 82.50 
10" DUCTILE IRON PIPE • 

INV.- 8250 

6" 6" ' DUCTILE IRON PIPE 
PRESS. CLASS 350 
AVNIA C151 
DOUBLE-CEMENT 
MORTAR LINE 

OUTLET CONTROL STRUCTURE DETAIL 

STILLING BASIN DETAIL SCALE: N.T,S. 

NOT TO SCALE 

EL.=87.5 

CLEAN OUT 
EL.=88.5 

FORBAY INV. 
EL.=87.5 

FORBAY TO BE LINED \\1TH 
CLASS 1 RIP RAP OVER 
FABRIC LINING (MIN. 1.5' THICK) 
EMBED RIP-RAP 1.0' MINIMUM 
INTO EARTH SURFACE 

I • ALL FllllNGS TO BE SCH, 80 PVC. I 

ELEV. • 87 .00 

BACKFILL STAND PIPE 
\\ITH VOOT #1 STONE 

ELEV. = 86.00 

'-\/DOT #1 
STON~, 

6"x 6 .. x 611 TEE • 

6" PLUG ' 

6" SCH. BO PVC STAND PIPE 
\\ITH PERFORA TEO SECTION 
- 1" DIA. HOLES 

'-\/DOT #1 
STONE' 

6" K 4" REDUCER • 

TYPICAL FOREBA Y RIPRAP DETAIL 
N.T.S. 

~ 

~ 

I VAR ~ -

! 12" TYPICAL W=:2'-0" 

I 12" TYPICAL 

I VAR ~ --
~~- ~~ 

~ 

PLAN VIEW l_.. B 
HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 
IN'vt::RT OR WINGWALLS OCCUR 
BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET AND OF THE 
CULVERT {WHERE THE FLOW ENTERS THE CULVERT) 

A 

J 

No h<iles ore to 
be provided in 
L2"x2"x.Yt 
when s<llrd bars 
are used 

Nlill; 

4" x J" REDUCER ' 

EW-11 MOOIF1ED - GRAlE REMOVED 
(SEE DETAIL THIS SHEET) 

ELEV.=84.0 

J"SCH. 80 
PVC PIPE 

\\HEN CONVERTING TO PERMANENT FACILITY, REMOVE STAND PIPE, FllllNGS AND STONE. CLEAN 
OUT ALL BUILT-UP SEDIMENT AND CUT 3• SCH. BO PVC PIPE FLUSH \\ITH WALL OF EW-11 AND 
ATTACH GRAlE. 

TEMPORARY SEDIMENT BASIN ST AND PIPE 

2• diameter Bar @ 10 68 lbs/rt 
or No t 4 81llet Steel Bar @ 
7 65 lbs/ft {ASTht A615M 
Grode 6(1) 

L 2"x 2"x ¥e" 
Weld L 211.(x 2M:"x Y~" 

~ 11.z'x 4' Stud Shear r=::::r----<:onnector @ 12" c-c 

DETAIL A ,- ,, · ' - . 
I 

' 
I 

SCALE: N,T.S. 

80 

WX4'X1' 
GALV. PLATE BENDING DIAGRAM 

PIN DIA~~"' 3S" ~ 
> 

I I H 8'-Y.{c-c Typ 
4v~·T 

NOTES 

I 25" I 
IBARSi 

GRATE SECTION DETAIL 
• SLOfj:g AS SPECIFIED ON HEADWALL AT THE OUTLET ENO OF THE CULVERT MAY BE EITI-lER SQUARE ALL CAST IN PLACE CONCRETE TO BE CLASS A3 FOR PRECAST USE 4,000 PSI MIN 

REINFORCING STEEL TO HAVE A MINIMUM 11" COVER TYPICAL SECTION EDGE OR BEVEL EDGE 

2'-0 .. 

SEE DETAIL "B'' 
~ET 2 OF 3 

8' 
~ 

L=5'-6" 

FOR CENTER SUPPORT EW-11 A BAR GRATE WITH \ Ill 
SEE DETAIL SHEET 3/4" GALV /13 S 1--"' s1.Jf?'L -
2 OF 3.--... EXPANDED METAL GRATING ! 

BOTTOM OF STRUCTURE TO ; B 

" BE ON SAME GRADE AS ' \Ml.RI.SHAPE TO BE~ 
::,f-1- BARS 18 -PIPE '- FLOW 

\CR su~?ilR BEVELED \'!TH H 1' 10" 
Ct.~~\Rt.I) MORTAR - I t O" 

/1 .... Ri 8' C C TYP I I' 
\,. -- ~ -+ 

ff'! . ·~· ' " 
. , -

I I LONE ll'i'EP HOLE TO BE PRO~DED AT END OF POROUS 

FOR TABULATION OF DIMENSIONS ANO QUANTITIES SEE SHEET 3 OF 3. 
THIS ITEM MAY BE PRECAST OR CAST IN PLACE 
ALL PIPE FOR GRATE, STf~UCTlJRAL TUBING, AND RELATED HARDWARE TO BE CALV 
FOR TABLUATION Of DIMENSIONS AND QUANTITIES SEE SHEET 3 OF 3. 
STANDARD EW-11 TO BE INSTALLED SO THE GRATE CONFIGURATION IS ALWAYS 
PERPENDICULAR TO THE EDGE OF SHOULDER 

3'WHP HOLE 
@ 8' c-c 

BARS B SZE #5 
SPACING 8" C-C 
ALL OTHER 
REINFORCING 
BARS ARE SIZE 14 
SPACED 8" C-C 

~~-~.~~~~ .. 1f;;r""2ous BACKFILL. EVEL INVERT '46''f-- SEE DETAIL "A" BACKFILL (EACH SIDE) .... DD NOT B SHEET 2 OF 3 

JOINT MAY BE KEYED, 
DOWELED OR EPOXY 
GROUTED 

S L = LENGTH OF POROUS BACKFILL, NOT FOR 
LENGTI-lS LESS THAN 12'-0" 

SECTION A-A (J .,ll'i'EP HOLE \'!TH 12"X12'' PLASTIC HARDWARE 
R CLOTH MESH OR GALVANIZED STEEL \'!RE, MIN 

'MRE DIA 0 031NCH NUMBER 4 MESH HARDWARE 
CLOTH ANCHORED FIRMLY TO OUTSIDE OF STRUCTURE 

GRATE REMOVED 
SECTION 8-8 

100 LBS/CU FT 178 
OR 18 AGGREGATE 

HARDWARE CLOTH ' 

PIPE ENDWALL (EW-11 MOD.) WITH LOAD - CARRYING GRATE EW-11A 

80 

55 -·· 50 .,.,., .. 

EROSION AND SEDIMENT CONTROL NARRATIVE 
PROJECT DESCRIPTION 
THIS PROJECT IS DESIGNED AS AN EXPANSION OF THE EXISTING JCSA OPERATIONS CENTER 
TO THE WEST OF THE SITE, CONTAINING A PARKING LOT THE ADDRESS FOR THE PROJECT 
IS 107 TEWNING ROAD 

EXISTING SITE CONDITIONS 
THE SITE FOR THIS SUBDIVISION IS PRESENTLY WOODED WITH MODERATELY SLOPING 
LANDFORMS WOODED RAVINES EXIST TO THE SOUTHWEST 
WETLAND AREAS ARE LOCATED TO THE SOUTH OF THE SITE THE EXISTING JCSA 
OPERATIONS CENTER SITE IS CURRENTLY LOCATED TO THE EAST 

ADJACENT PROPERTY 
THE SITE FOR THESE IMPROVEMENTS IS LOCATED ADJACENT TO THE NEW TOWN 
PLANNED DEVELOPMENT, TO THE WEST AND SOUTH THE EXISTIND JCSA OPERATIONS 
CENTER, TO THE EAST TEWNING ROAD TO THE NORTH 

CRITICAL EROSION AREAS 
CRITICAL EROSIO'~ AREAS, OR HIGHLY ERODIBLE AREAS HAVE BEEN IDENTIFIED ON 
SHEET 2 OF THE PLAN SET 

PRACTICES USED IN THESE PLANS 
THE FOLLOWING EROSION AND SEDIMENT CONTROL PRACTICES ARE TO BE UTILIZED 
DURING CONSTRUCTION 

TREE PROTECTION - TO BE INSTALLED PRIOR TO ANY GRADING AND LAND DISTURBING 
ACTIVITIES 

TEMPORARY SEDIMENT BASINS - ONE IS REQUIRED FOR THIS SITE THE SEDIMENT BASIN 
IS TO BE CONSTllUCTED ACROSS A NATURAL SWALE, DETAILS INDICATING THE DIMENSIONS 
OF THESE FACILITIES ARE SHOWN ON THE PLANS 

OUTLET PROTECT - CLASS I RIP-RAP SHALL BE UTILIZED IN ALL STILLING BASINS AND 
STORM SEWER OU lF ALLS 

SILT FENCE - SILT FENCE BARRIERS SHALL BE INSTALLED AT ALL DOWNSTREAM 
LOCATIONS OF GRADING AND LAND DISTURBING ACTIVITIES 

TEMPORARY CONSTRUCTION ENTRANCE - A STONE TEMPORARY CONSTRUCTION 
ENTRANCE IS PROVIDED AT THE ENTRANCE TO THE SITE THE TRACKING OF MUD 
AND DEBRIS FROM THE SITE BY CONSTRUCTION EQUIPMENT SHALL NOT BE PERMITTED 

CULVERT INLET PROTECTION - CULVERT INLET PROTECTION SHALL BE INSTALLED AT THE 
INLETS OF ALL CULVERTS 

ROCK CHECK DAMS - CHECK DAMS SHALL BE PROVIDED IN ALL ROADSIDE DITCHES AT 100-
FOOT INTERVALS 

PERMANENT SEEDING - PERMANENT SEEDING SHALL BE APPLIED TO ALL DENUDED 
AREAS AFTER FINAL GRADING ANO TOPSOILING HAS BEEN COMPLETED 

ALL EROSION AND SEDIMENT CONTROL MEASURES, WHETHER STRUCTURAL OR NON-
STRUCTURAL, SHALL BE MAINTAINED BY THE CONTRACTOR. IT IS THE CONTRACTORS 
RESPONSIBILITY TO ENSURE THE EROSION AND SEDIMENT CONTROL MEASURES ARE 
FUNCTIONAL UNTIL THE ENTIRE SITE HAS BEEN PERMANENTLY STABILIZED. 

SEQUENCE OF CONSTRUCTION 
- CLEAR PERIMETER, (THE NEW PARKING LOT, MATERIALS STORAGE LOT, ANO BMP), 
THEN INSTALL TREE PROTECTION AND SILT FENCE. 

2 - INSTALL STONE CONSTRUCTION ENTRANCE (NEW PARKING LOT) 

3 - STRIP TOPSOIL FROM CLEARED AREAS FOR EARTHWORK OPERATIONS, AND 
STOCKPILE ON SITE AS INDICATED ON THE PLAN CONSTRUCT TEMPORARY SEDIMENT 
BASIN IN CONJUNCTION WITH THE EARTHWORKS OPERATIONS 

4 - CONTINUE SITE EARTHWORK OPERATIONS (SUB-GRADE GRADING), 
INSTALL DRIVEWAY CULVERTS 

5 - COMPLETE PARKING CONSTRUCTION WITH FINE GRADING, CEMENT TREATED 
AGGREGATE (cTA) FINAL SURFACE 

6 - TOPSOIL DENUDED AREAS AND PERMANENTLY SEED. 

7 - REMOVE ALL ACCUMULATED SEDIMENT IN TEMPORARY SEDIMENT BASIN 
CONSTRUCT PERMANENT MODIFICATION TO BMP REMOVE EROSION CONTROL 
MEASURES UPON SITE STABILIZATION INSTALL ALL PERMANENT STILLING, 
AFTER OBT~INING J.C C ENVIRONMENTAL DIVISON APPROVAL 

GENERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

1 THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 
TO CONSTRUCT THE STORMWATER BASIN, STORMWATER 
MANAGEMENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT 
BASINS AND SEDIMENT TRAPS. THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE 
COMPLETION OF GRADING AND EARTHWORK ASSOCIATED \\1TH THE 
CONSTRUCTION 

2 THE CON TRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVICES 
OF A GEOTECHNICAL ENGINEER THE GEOTECHNICAL ENGINEER SHALL 
PROVIDE TEST RESULTS ON PLACED DAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY INDEX, ANO 
COMPACTION ALL TESTS SHALL BE IN CONFORMANCE WITH ASTM 
STANDARDS THE COST OF THE SERVICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR 
SATISFACTORY GEOTECHNICAL REULTS ARE NEEDED PRIOR TO FINAL APPROVAL 

3 ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEOTECHNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
CONTRACTOR 

4 ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNICAL ENGINEER, MAY BE USED 
FOR DAM CONSTRUCTION SHOULD ADDITIONAL MATERIAL BE 
REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE STONEHOUSE PROPERTY ALL EXCAVATED 
MATERIAL DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONTRACTOR'S EXPENSE ALL EXCAVATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAD 
BY THE CONTRACTOR OR SHALL BE DEPOSITED IN AN AREA ON THE 
SITE AS DIRECTED BY THE OWNER. THE CONTRACTOR SHALL 
PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT CONTROL 

MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD EDITION 

5 UNDERCUT FOR THE FOUNDATION OF THE DAM EMBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATION. THE FOUNDATION SHALL BE BACKFILLED \\1TH 
SOILS CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICATION SYSTEM SOILS SHALL HAVE A MINIMUM OF 15% BY 
W1EIGHT FINES, HAVING A PLASTICITY INDEX OF 30% AND A 
PERMEABILITY OF 0 0004 IN /SEC OR LESS FILL SHALL BE COMPACTED 
IN 12-INCH LIFTS, OR AS DIRECTED BY THE GEOTECHNICAL ENGINEER, 
TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY 
DENSITY (ASTM D-698). EXCAVATION FOR THE DAM KEY SHALL BE IN 
ACCORDANCE TO THE GEOTECHNICAL ENGINEER'S RECOMMENDATION 
HEIGHT, DEPTH, AND WIDTH OF THE KEY SHALL BE IN ACCORDANCE 
\\1TH THE GEOTECHNICAL ENGINEER'S RECOMMENDATIONS THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, \\1TH A 
PERMEABILITY OF 0 0004 IN /SEC OR LESS 

6 THE DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
OR CL CLAYEY MATERIAL \\1TH PERMEABILITY OF 0 0004 IN /SEC OR 
LESS THE FILL OF THE CORE SHALL BE MADE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM ORY DENSITY (ASTM 0-698). SIZE, 
SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATIONS TO COVER THE DAM CORE, A SILTY FINE SAND 
OR CLAYEY SOIL (SM, SC, OR CL) SHALL BE PLACED. A VEGETATIVE 
COVER USING VDOT EC-2 EROSION CONTROL BLANKETS SHALL BE 
PLACED ON DAM SLOPES AND CREST TO PREVENT EROSION 

7 UPON COMPLETION, THE CONSTRUCTION OF THE THE DAM WILL BE 
CERTIFIED BY A GEOTECHNICAL ENGINEER WHO HAS INSPECTED THE 
STRUCTURE DURING CONSTRUCTION 

STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN 

PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
ANO SEDl~ENT IN TO THE FACTILITY, SPILLWAY(S) AND DOWNSTREAM WATERWAYS FOLLOWING 
INSTALLATKlN OF THE FACILITY ANO ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS, 
INSPECTIOtlS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY IT IS 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY mLL BE 
REQUIRED ONCE EVERY 10 YEARS IF OTHER CONSTRUCTION OR RELATED ACTl~TIES ARE 
PERFORMED ON UPSLOPE PARCELS. ADEQUATE PROTECTION SHOULD BE PRO~DED AND INSPECTIONS 
PERFORMED AT LEAST ONCE WEEKLY OF THESE NEWLY DISTRIBUTED AREAS AS WELL AS 
INSPECTimlS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILITY 

A DESIGNITED REPRESENTATIVE OF THE OWNER \\1LL INSPECT THE BMP STRUCTURE AFTER EACH 
SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS 
A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL "1THIN A 24 HOUR PERIOD ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY 
JOINTLY INSPECT THE STRUCTURE APPROPRIATE ACTION, PERFORMED AT THE COST OF THE OWNER 
mLL BE T\KEN TO ENSURE APPROPRIATE MAINTENANCE KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTIOll AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES: 

1 THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A 
PHYOICAL DETERMINATION OF SEDIMENT DEPTH mTHIN THE STORAGE AREA SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTTOM AND OUTLET PIPE SHALL BE CLEANED or ACCUMULATED SEDIMENTS 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN 1-FOOT ND 
SEDIMENT SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION OF ANY PIPE 
OR CULVERT 

2 PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEAST TmCE EACH YEAR GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF THE HEADS ON 
COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL \\£EDS FROM MATURING 
M0\\1NG OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT. 

3 PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR (4) YEARS SOIL 
SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABORATORY APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH TEST 
RECOMMEllDATIONS 

4 IN sgBILIZED BMP AREAS, IF VEGETATION COVERS LESS THAN 40 % OF SOIL SURFACES, LIME 
FERTILIZE ANO SEED IN ACCORDANCE "1TH RECOMMENOA TIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES IF VEGETATION COVERS MORE THAN 40 3 BUT LESS THAN 70 3 OF SOIL 
SURFACES, LIME FERTILIZE AND OVERSEEO IN ACCORDANCE WITH CURRENT SEEDLING 
RECOMMENOA !IONS 

5 PERFORM QUARTERLY INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED DEBRIS IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INlEGRITY OF THE STRUCTURE ANO PROVIDE AN ATTRACTIVE APPEARANCE DURING 
QUARTERLY INSPECTIONS, THE POND DRAIN VALVE, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPEClED AND OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES 

6 PERFORM YEARLY STRUCTURAL INSPECTIONS OF THE FACILITY FOR DAMAGE STRUCTURAL 
INSPECTICN SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, TRASH RACK, 
ORIFICE/ \\£1R(S), OUTLET BARREL AND POND EMBANKMENT. IF DAMAGE IS EVIDENT, FURTHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS THE CONTINUED 
INTEGRITY or THE STRUCTURE 

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

8 RECORD KEEPING THE LANDOWNER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE, 
ACCURATE l\RITTEN RECORDS OR INSPECTIONS PERFORMED FOR THE STRUCTURE RECORDS SHALL 
DOCUMENT ROUTINE MAINTENANCE AND/ OR REPAIRS PERFORMED COPIES SHALL BE PROVIDED TO 
THE COUNTY UPON REQUEST 

9 THE FACILITY SHALL NOT BE MODIFIED IN ANY WAY VVITHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY. 
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TO. 

AES CONSULTING ENGINEERS 
Engineering, Surveying and Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

(757) 253-0040 
FAX (757) 220-8994 

DATE JOB NO. 

(; Z-t> . o i ~5 \ - \ 
ATIENTION 

.JAMes .... c.t[l.'.t~Ul~---··· fvtr<. ~ 1"~«YNS .. .. l L.O: ...... :::: .. \ RE: 

... ~v.~L12Pm~ .. ro~ru~JYJt1~r Jc.sA opeJ<A1"\DtJS ~1'J'feF­

..... ~w1~~~tsr-SL-121v1;?k:?t'J ~$ t!¥f7ANS1D~ 

WE ARE SENDING YOU ~Attached D Under separate cover via ________ the following items: 

D Shop drawings ~Prints D Plans D Samples D Specifications 

D Copy of letter D Change order D --------------------

COPIES DATE NO. DESCRIPTION 

Lo~~~UC1l lo~ ""D~S . ( t.4- t I 

·~N..)~~l.?S 

THESE ARE TRANSMITTED as checked below: 

)(For approval D Approved as submitted 

D Foryouruse D Approved as noted 

D As requested D Returned for corrections 

D For review and comment D 

D FOR BIDS DUE-----------

REMARKS 

D Resubmit ___ copies for approval 

D Submit ___ copies for distribution 

D Return ___ corrected prints 

D PRINTS RETURNED AFTER LOAN TO US 

lf W.,,t/ I Tl 1\/6-
COJl.~ EC 7l ~It./ 

~ I TFl'Yl ://? 
MrAE· 

COPYTQ ___ fj~~Le~--------- SIGNED: ~ ~/ 
If enclosures are not as noted, kindly notify us at o~ 



CONSULTING ENGINEERS 

Mr. Scott Thomas 
James City County 
Development Management 
101-E Mounts Bay Road 
Williamsburg, VA 23187-8784 

RE: JCSA Operations Center 
Site Expansion 
J.C.C. Case No. S-143-00 
AES Project No. 8651-18 

Dear Mr. Thomas: 

5248 Olde Towne Road • Suite 1 • Williamsburg, Virginia 23188 

(757) 253-0040 • Fax (757) 220-8994 • E-mail aes@aesva.com 

June 28, 2001 

This letter will serve as an outline to the changes or revisions to the amended or 
supplemental plans for a field change at the above referenced site. Changes or revisions were 
made to these documents to address concerns provided in your June 25, 2001, e-mail 
correspondence. We very much appreciate your quick response in reviewing these plans. 

Environmental Department: 

General Comments: 

v-;tem 1: Outlet Protection 
Please refer to sheet 4; right hand side of the sheet, the required dimensions and 

quantities are located just above "Site Area" notation. 

/Item 2: Stormwater Conveyance Channel 
Please refer to the attached calculations for the velocity calculations for this channel. It is 

our opinion that the EC-3 lining is more than adequate for this application. Designed ditch 
velocity is less than 3 f.p.s. The EC-3 lining is able to accommodate velocity up to 10 f.p.s. (per 
the VESCH handbook). Since this material is being used at all other ditch locations on the site it 
is also our opinion that this also keep the cost down for the owner. 

/item 3: BMP Design 
Please refer to the attached drainage calculations the stage-storage curve is now included 

with this submittal, we apologize for this oversight. 



Mr. Scott Thomas 
June 28, 2001 
Page2 

~em 4: BMP Design 
Please refer to the attached drainage calculations the elevation-discharge curve is now 

included with this submittal, we apologize for this oversight. 

/item 5: BMP Design 
The computations for the 3-inch low flow orifice are located at the end of the spreadsheet 

entitled "Calculation for SCS Hydrograph Generation and Channel Protection for BMP/SWM 
Tewning Road Maintenance Parking I Material Storage Facility. 

,Jo Item 6: TSB Design 
/ The temporary sediment basin baffle has been included in the plan. The use of a more 

permanent baffle, in our opinion is not necessary due to the fact that the site should be stabilized 
at the time of conversion to a permanent BMP facility, and also short circuiting should not occur 
because the facility pond is designed to retain the 2- year storm event before cresting the weir of 
the riser structure, thus preventing "short circuits" vJA'!Ttt. tPrl,4ll'r'r' Ellc!V'r - ~: o/f..1F. '> 

· l!>cLow c~c-s.rt!!et... 8"?. ,- 711v~ ? 
~,t./~r, Cllt.~VITIN6. ()Erl'I//, s>IE~r6. 

Vtem 7: TSB Design 'AFR£ A~J4NIE"'1FNr1>./Clf1~//llECT: 
The temporary sediment basin the Q-values for the 2-year and 25-year storms have been 

revised, please refer to the attached drainage calculations. The sediment basin has re-calculated 
based upon the site being in a denuded condition. The slopes and the curve numbers have been 
adjusted accordingly, these are also included in the above referenced spreadsheet. 

Thank you for your assistance on this project and kind assistance in expediting this for 
our client. Should any further questions arise, please feel free to contact us. 

Sincerely, 

Project Engineer 

S:\Jobs\865 l \18\Wordproc\Document\865118111env-response.rds.doc 



Scott Thomas 

From: 
Sent: 
To: 
Cc: 
Subject: 

Scott Thomas 
Monday, June 25, 2001 3:43 PM 
'mbennett@aesva.com' 
Darryl Cook; Larry Foster; Pat Menichino 
JCSA OP Center SP-143-00 

On June 22nd 2001, AES submitted revised Sheets 4 and 7 and pond design computations to the Environmental Division 
for review. The revised plans shows erosion and sediment control, drainage and layout/configuration changes associated 
with the plan and the temporary sediment basin/permanent BMP at the southwest corner of the site. The changes to the 
plan are as a result of our prior meetings in which it was agreed that extended detention would be provided at the site for 
areas currently to be developed. The control of future additional onsite developed areas will be handled either by 
expansion of the onsite pond or via offsite stormwater management/BMP's on the Casey New Town tract, whichever 
happens accordingly. 

It is my understanding that our office needed to review the revised drawings/computations in order for clearing and 
earthmoving operations to resume at the site. Based on my review of the plans/computations, I feel the 
concept/arrangement is in order and operations as such can proceed. 

I do have some minor technical questions that I feel need resolved before we could approve the plan as final; however, 
these issues would not delay land-disturbing operations from resuming at the site. 

As such AES should respond to the following concerning the revised plan. 

/outlet Protection. Show dimensions and class, depth and amount of stone required for the OP at the end of the 15-
inch RCP pipe across the dam access road. 

~ Stormwater Conveyance Channel. Use of high performance turf reinforcement matting (TRM) is recommended for the 
outfall channel just below the 15-inch RCP pipe across the dam access road. This is the existing swale which leads to the 
pond. If TRM is not used, provide computations to show the EC-3 lining is adequate for erosion protection. V: z.I./ FJl>S 

v{"BMP Design. Provide a stage-storage curve (or table) for the pond's new grading scheme. 

A BMP Design. Provide an elevation-discharge rating curve (or table) for the pond's new discharge arrangement (ie. low 
flow orifice, riser/barrel and emergency spillway). 

~ BMP Design. Provide computations showing the 3-inch low flow BMP orifice meets 24-hour extended detention 
requirements. This is necessary due to drastic volume changes in the pond as compared to the previous design. 

tr'>TsB Design. The sediment basin design data sheet shows a baffle is required in the basin during its temporary mode. 
~ne was shown on the plan. Also, due to its length to width layout, use of a more permanent type baffle should be 

considered to prevent short-circuiting in the basin once its converted to permanent BMP mode. : 'f,//.J,~.¥ke r/,, 
/ . • ~Ar,IS l'llflt.AH'4'FAIE/IT 

¥.r"SB Design. The 25-year peak discharge in the Sediment Basin Design Data Sheet appears mcorrect,·as a 25-year 
value of 4.9 cfs is less the 2-year design value of 5.3 cfs. Ensure design of the temporary sediment basin for the 25-year 
event reflects the condition of the drainage area in a denuded condition. The postdeveloped 25-year peak inflow into the 
facility is 13.01 cfs based on a composite CN value of 81. This peak discharge is based on the site parking area in an 
impervious condition; however, flatter slopes are present and a major portion of the site area is considered stabilized. 
During initial clearing, a large portion of the site will be in a disturbed state and site slopes are much steeper. Ensure the 
CN value (and peak discharge) for the 25-year TSB design are not higher during the construction phase. Provide 
computations as required to support the Q2/Q25 runoff values used in the design data sheet and provide the ultimate 
routing to confirm the 25-year design high water elevation for TSB design (Note: currently design high water for the basin 
in TSB mode is El. 88.25; for final BMP mode it is at El. 87 .81 ). 

Hopefully, this will allow the project to move forward. If you have any questions, call me at 757-253-6639. 

Scott J. Thomas, P.E. 
James City County 
Environmental Division 

1 



I. 

CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 
FOR TEMPORARY SEDIMENT BASIN 

Tewning Road Maintenance Parking/Materials Storage Facility 
tor 

PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN 
A. Pre-Development Drainage Area to Point of Concern = 

James City Service Authority 
AES Project No.: 8651-18 

June 26, 2001 

B. Pre-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil Hydroloaic 
Group 

1) 11-C Craven-Uchee 
2) 19-B Kempsville-Emporia Fine Sandy Loams 
3) 17 Johnston complex 

Totals= 
ComposHe CN = 

C. Pre-Development Time of ConcentratiOn Calculations 
1) Overiand Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5-7) 
Length of overland flow, L 
2-year 24-hour rainfall, P2 
Average slope of overland flow , s 
Travel time, Tl= (0.007*(n"l.)•0.8)/(P2•o.5•s•o.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, Tt = U(3600*v) 

3) Channel or Pipe Flaw 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tl = U(3600*v) 

Total Time of Concentration = 

c 
B 
D 

Pre-Development Land Use 

WOOded 
Wooded 
WOOded 

Page1 

1.71 Acres 

Curve 
Areaof ~ 

Land Use !or Land Adjusted 
(in Acres) Use CCNl ™ 

0.62 
0.16 
0.93 

1.71 

or 

73 
60 
79 

45 
10 
73 

128 
75 

mainly wooded 
0.4 
200 Feet 
3.6 inches 

0.0335 feet per foot 
0.48 hours 

unpaved, wooded 
247 Feet 

O .0335 feet per foot 
0.5 feet per second 

0.14 hours 

·O Feet 
2.5 feet per second 

0.00 hours 

0.62 hours 
37 minutes 



.. 
II. POST-DEVELOPMENT CONDmONS TO POINT OF CONCERN (for total site and Off-site Contributing Areas) 

A. Post-Development Drainage Area to Point of Concern = 
B. Post-development Land Use. Soil Classification and Calculation of Composite Curve Number 

Soil Hvdrologic 
Group 

1) 11-C Craven-Uchee 
2) 11-C Craven-Uchee 
4) 19-B Kempsville-Emporia Fine Sandy Loams 
5) 19-B Kampsville-Emporia Fine Sandy Loams 

Total Adjusted CN = 
Composite CN = 

C. Post-Development Time of Concentration Calculations 
1) Overtand Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5-7) 
Length of overland flow, L 
25-year 24-hour rainfall, P25 
Average slope of overland flow , s 
Travel time, Tl= (0.001•1n•L)"0.8)/(P2"0.5•s"0.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description. paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, Tl= U(3600'v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tl = U(3600'v) 

Total Time of Concentration = 

c 
c 
B 
B 

Post-Development Land Use 

Wooded 
Newly Graded Area 

Wooded 
Newly Graded Area 

Page2 

Area of 
Land Use 
CinAcresl 

0.19 
0.29 
0.38 
1.59 

2.45 

.Qim.. 
Number 
for Land 
Use(CNJ 

73 
91 
60 
91 

or 

2.45 Acres 

Adjusted 

l.QID 

14 
26 
23 

145 

208 
85 

denuded earth 
0.02 
240 Feel 
6.5 inches 

0.0208 feet per foot 
0.05 hours 

impervious. commercial 
260 Feet 

0.054 feet per fool 
1.00 feel per second 
0.07 hours 

0 Feet 
O feet per second 

0.00 hours 

0.12 hours 
7 minutes 

t,/Zfs,/o/ 



Ill. PROPOSED ESTIMATED POND(S) VOLUME 

Inc. Volume Sum Sum 

Area Incremental Volume ~ Volume Volume 
Elevation Depth !fill..flJ !!aL!!J ~ £9L..x!!J 

83 0 0 0 0 0 0 

84 1482 741 27 741 27 

85 2662 2072 77 2813 104 

86 4087 3375 125 6188 229 

87 5449 4768 177 10956 406 

88 7340 6395 237 17350 643 

89 9532 8436 312 25786 955 

90 11456 10494 389 36280 1344 

VI. DETERMINING RELEASE RATE OF 1-YEAR, 24-HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECTION 

Volume of 1-Year. 24-Hour Storm (based upon Hydrograph #1) = 10,074 cubicfeet 

Elevation of water surface associated with 1 ·Year, 24-Hour Storm Volume = 85.8 

Elevation of Release Inlet for Channel Protection = 84.0 

Average Head, in feet, on Release Inlet = 0.9 

Average Release Rate Calculation 10,074 cubic feet 0.1 Cfs AVERAGE. Not Peak 

(24 hours x 60 minutes/hour x 60 seconds/ minute) 

Calculation of Size of Release Inlet 

Diameter of Release Inlet= 2 • (QI ((64.32 • (h / 2)) A (1/2) • 0.6 • 3.14))) A (112) 

where, Q equals Average Release Rate. in cts 

h equals Average Head, in feet 

Diameter of Release Inlet = 0.20 feet, or 

Page3 
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Hydrograph Summary Report JCSA OPERATIONS CENTERPage 1 -s =o.R~,SIN .JOB No.8651-18 

Hyd. Hydrograph Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph 
No. type flow interval peak period hyd{s) elevation storage description 

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft) 

1 SCS Runoff 1.0 2 736 5,109 1 - - - Pre-Development 1-

2 SCS Runoff 1.7 2 736 7,989 2 - - - Pre-Development 2-

3 SCS Runoff 4.2 2 734 19,100 10 - - - Pre-Development 10 

4 SCS Runoff 4.9 2 734 22,249 25 - - - Pre-Development 25 

5 SCS Runoff 6.8 2 734 30,940 100 - - - Pre-Development 10 p 
7 SCS Runoff 3.5 2 722 10,074 1 - - - Post-Development 1 

8 SCS Runoff 5.3 2 722 14,815 2 - - - Post-Development 2 

9 SCS Runoff 11.4 2 722 32,100 10 - - - Post-Development 1~tl 

10 SCS Runoff 13.0 2 722 36,852 25 - - - Post-Development 2 ~ 

11 SCS Runoff 17.4 2 722 49,792 100 - - - Post-Development 11 ~ 

12 Reservoir 0.3 2 782 10,074 1 7 85.79 4,733 1 YR POST ROUTEI ~ 

13 Reservoir 0.4 2 798 14,815 2 8 86.44 7,568 2 YR POST ROUTEI > 

14 Reservoir 3.8 2 736 32,099 10 9 87.62 14, 151 10 YR POST ROUTE D 

15 Reservoir 5.5 2 734 36,851 25 10 87.81 15,404 25 YR POST ROUTE D 

16 Reservoir 6.5 2 734 49,791 100 11 88.40 19,980 100 YR POST ROUl ED 

20 SCS Runoff 7.8 2 718 17,933 2 - - - Post-Development 2 

21 SCS Runoff 17.6 2 718 41,631 25 - - - Post-Development 2 ~ 

25 Reservoir 2.5 2 728 17,892 2 20 87.47 7,744 2-yr Construction 

26 Reservoir 6.4 2 728 41,569 25 21 88.53 15,606 25yr construction 

Proj. file: 865118FINAL.JAG.GP W IDF file: Jcc.idf Run date: 06-26-2001 

~/lt,?/oJ 



Hydrograph Plot 

Hyd. No. 20 

Post-Development 2-Year TSB 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs 
Drainage area = 2.45 ac 
Basin Slope = 3.8 % 
Tc method = USER 
Total precip. = 3.50 in 
Storm duration = 24 hrs 

Peak discharge = 7.81 cfs 
Time interval = 2 min 
Curve number = 85 
Hydraulic length = 480 ft 
Time of cone. (Tc)= 7 min 
Distribution = Type 11 
Shape factor = 484 

English 

Total Volume= 17,933 cuft 

20 - SCS Runoff - 2 Yr - Qp = 7 .81 cfs 
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Hydrograph Plot 

Hyd. No. 21 
Post-Development 25-Year TSB 

Hydrograph type = SCS Runoff 
Storm frequency = 25 yrs 
Drainage area = 2.45 ac 
Basin Slope = 3.8 % 
Tc method = USER 
Total precip. = 6.40 in 
Storm duration = 24 hrs 

English 

Peak discharge = 17.58 cfs 
Time interval = 2 min 
Curve number = 85 
Hydraulic length = 480 ft 
Time of cone. (Tc) = 7 min 
Distribution = Type II 
Shape factor = 484 

Total Volume= 41,631 cuft 

21 - SCS Runoff - 25 Yr- Qp = 17.58 cfs 
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Hydrograph Plot 

Hyd. No. 25 
2-yr Construction TSB 

Hydrograph type = Reservoir 
Storm frequency = 2 yrs 
Inflow hyd. No. = 20 
Max. Elevation = 87.47 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 2.47 cfs 
= 2 min 

English 

= Sediment Basin 
= 7,744 cuft 

Total Volume= 17,892 cuft 

25 - Reservoir - 2 Yr - Qp = 2.47 cfs 
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Hydrograph Plot 

Hyd. No. 26 
25yr construction TSB 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 25 yrs 
= 21 
= 88.53 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 6.44 cfs 
= 2 min 

English 

= Sediment Basin 
= 15,606 cuft 

Total Volume= 41,569 cuft 

26 - Reservoir - 25 Yr - Qp = 6.44 cfs 
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Reservoir Report Page 1 

English 

Reservoir No. 10 - Sediment Basin 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation Contour area Iner. Storage Total storage 
ft ft sqft cuft cuft 

0.00 86.00 ./ 4,087 0 0 
1.00 87.00 5,449 4,768 4,768 
2.00 88.00 7,340 6,395 11, 163 
3.00 89.00 9,532 8,436 19,599 
4.00 90.00 11,456 10,494 30,093 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [DJ [AJ [BJ [CJ [DJ 

Rise in = 10.0 / 
0.0 0.0 3.0 ./ Crest Len ft = 2.3 v 5.0 200.0 0.0 .,,. 

Span in = 10.0 3.0 0.0 0.0 

No. Barrels = 1 1 4- 0 0 

Invert El. ft = 82.5ov" ¥.oo 0.00 0.00 

Length ft = 37.0 v 5.0 0.0 0.0 

Crest El. ft = 87.00 89.50 89.80 0.00 

Weir Coeff. = 3.00,/ 3.00 3.00 0.00 

Eqn. Exp. = 1.50 1.50 1.50 0.00 

Multi-Stage =Yes No No No 

Slope% = 1.36V 30.00 0.00 0.00 
N-Value = .013 / .013 ./ .000 .000 
Orif. Coe ff. = 0.60 ./ 0.60 0.00 0.00 

Multi-Stage - -- No No No Tailwater Elevation = 82.67 ft/ 

Note: All outflows have been analyzed under inlet and outlet control. 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 86.00 4.53 0.00 0.00 0.00 0.00 0.00 
1.00 4,768 87.00 5.19 0.22 0.00 0.00 0.00 0.22 
2.00 11, 163 88.00 5.78 0.32 6.90 0.00 0.00 6.11 
3.00 19,599 89.00 6.32 0.40 19.52 0.00 0.00 6.72 
4.00 30,093 90.00 6.81 0.47 35.85 5.30 53.66 66.24 



1992 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Basin# ---------
Total area draining to basin: '3.8~ acres. 

Basin Yolume Desi1m 

Wet Storage: 

1. Minimum required volume = 67 ct.i. yds. x Total Drainage Area (acres). 
1.q~ li;of 

67 cu. yds. x ~.e?r acres = ~er- cu. yds. 

· 2. Available basin volume ::: m cu. yds. at elevation 8"1 . (From 
storage - elevation curve) 

3. Excavate ___ cu. yds. to obtain required volume*. 

* Elevation corresponding to required volume = invert of the dewatering 
orifice. · 

4. Available volume before cleanout required. 
z.qi; 81 

33 cu. yds. x ~ acres = tc-t; cu. yds. 
6'5.0'=' 

5. Elevation corresponding to cleanout level = 54. "7-S • 

(From Storage - Elevation Curve) 
I .o 

6. Distance from invert of the dewatering orifice to cleanout level = .f. tt ft. 
(Min. = 1.0 ft.) v' 

Dry Storage: 

7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 
Z1~? 11,,4 

67 cu. yds. x ~ acres = ~ cu. yds. 

ID-112 
/,../ztp/OI 



1992 

8. 

9. 

10. 

3.14 
373 

Total available basin volume at crest of riser* = ~ cu. yds~ at 
elevation ~ . (From Storage - Elevation Curve) 

e1 · · 
(oe. 325 C'1) 

&l&i'l I * Minimum = 134 cu. yds./acre of total draiilage area. 
5 ~ '1£itf7t Cf ( 1'e'1 o~1t,._ 

I Qt :::. I / t, 1 i-00 -:: ~. 
Diameter of dewatering orifice = -0,:..' 3 ' in. A. ~ o. 2 z o. 

Diameter of flexible tubing = 
plus 2 inches). 

- ( t.4.2? 'i- "~ YL@.t...) -= O· 

~· Ip 
11 

in. (diameter of dewatering orifice Q.O"f 
. c.l-= 1z.,cz." ( ~1 

o(-:: H-" z .7 
vSIE:. .....-" '3 11 

Preliminaiy Design Elevations 

11. Crest of Riser = 

Basin Shape 

12. 

Top of Dam = '\ ";. qo 

Design High Water = Q'1. cJ
5

S'
2t -z~-1.{£. ~-ro,z..t-JI.) 

Upstream Toe of Dam = ____ e,_s.-_5_4_ 

Length of Flow 
Effective Width 

.L.. 
We 

= \\ t; 

A /1_,, 

If > 2, baffles are not required ------

If < 2, baffies are required 

Runoff 

13. 02 = 

. 14. 025 = 

Principal Spillway Design 

1.BI 
4.-=t- cfs 

t7.l58 
~cfs 

./ 
(From Chapter 5) 

(From Chapter 5) 
J 

7.8 
15. .With emergency spillway, required spillway capacity QP = 0 2 = ~ cfs. 

(riser and barrel) . 

Wit)iout~mergency sp)fiway, re~ired sp{nway '°'pacity tlp = Q"25 = L/fs. 
(mer ~d banel) I 

/}..,//_, 
Ill - 113 



1992 3.14 

16. With emergency spillway: 
SS.5-87.D 

I. 5 
Assumed available head (h) = _ ___...!!_. '3 __ ft. (Using Qi) 

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevaiion . · '1~.-. - 98 · f>{,o 

Without emerge~cy spillway: 

Assumed available head (h) = ----- ft. (Using 0 25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. 
r . . . ' D. 'f 

Riser diameter (Dr) = .: Z1 in. Actual head (h) = ~ ft. 

(From Plate 3.14-8.) 
i-lo~e ; ;'De-;""~o ~"!>f;r£ •S A 2..6 ~ z. S 
-= C,..\.\A-,.,...e.ES.£.., e Qv11.JAt-eM-r -r'o A 35 .. Dt A. fZ.156• 

~: Avoid orifice flow conditions. 

18. Barrel length (1) = ~ ft. 

Head (H) on barrel through embankment = 
(From Plate 3.14-7). 

19. Barrel diameter = 

f>B.5-8l.o 
ere."'>- ez. 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter = u /A inches. 

Height = N/&. inches. 

(From Table 3.14-D). 

Emergency Spillway Pesip 
17.~ -1~B-::q,a 

21. Required spillway capacity Oe = Q25 - Op = z,;,g et :i - 1ir+ cfs. 

22. Bottom width (b) = S ft.; the slope of the exit channel (s) = 
~ ft./foot; and the minimuni length of the exit channel (x) = 
""5 ft. 

(From Table 3.14-C)~ ~E~ ·, P'-At-.t$) 

ID-114 

.. 



1992 

Anti-Seep Collar Pesign 
. l 

23. Depth of water at principal spillway crest (Y) = "'5- ft. 

Slope of upstream face of embankment (Z) = ~ 4- :1. 
f. ll 0/o 

Slope of principal spillway barrel (Sb) = ~ % 
1'5 

Length of barrer in saturated zone ·<Ls> = ~ ft. 
I 

t.Ol<Z .o 
24. Number of collars required = Z dimensions = ~,.~ 1t 'l:.1~ 

(from Plate 3.14-12). 

Final Pesign Elevations 

. 25. Top of Dam = .q 1 . 3- f3'1.8 
ae. '=>3 

Design High Water = 081. '~ ( v; .... '11Z .:;.,-ottM) 

Emergency Spillway Crest = ~ 8 5. ~ 

Principal Spillway Crest = ~ B 7. o 

Dewatering Orifice Invert = £5 z; . .:; 8G, . o 

Cleanout Elevation = 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of ''Wet Storage 
Area" (if excavation was performed) = 84 

III - 115 
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I. 

CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 
FORBMP/SWM 

Tewning Road Maintenance Parking/Materials Storage Facility 
for 

PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN 
A. Pre-Development Drainage Area to Point of Concern = 

James City Service Authority 
AES Project No.: 8651-18 

June 18, 2001 

B. Pre-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil Hydrologic 
Group 

1) 11-C Craven-Uchee 
2) 19-B Kampsville-Emporia Fine Sandy Loams 
3) 17 Johnston complex 

Totals= 
Composite CN = 

C. Pre-Development Time of Concentration Calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5-7) 
Length of overland flow, L 
2-year 24-hour rainfall, P2 
Average slope of overland flow , s 
Travel time, Tt = (0.007*(n*L)"O.B)/(P2"0.5*s"0.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, Tt = U(3600*v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow. v 
Travel time, Tt = U(3600*v) 

Total Time of Concentration = 

c 
B 
0 

Pre-Development Land Use 

Wooded 
Wooded 
Wooded 

Page 1 

0.62 
0.16 
0.93 

1.71 

or 

73 
60 
79 

1.71 Acres 

45 
10 
73 

128 
75 

mainly wooded 
0.4 
200 Feet 
3.6 inches 

0.0335 feet per foot 
0.48 hours 

unpaved, wooded 
247 Feet 

0.0335 feet per foot 
0.5 feet per second 

0.14 hours 

0 Feet 
2.5 feet per second 

0.00 hours 

0.62 hours 
37 minutes 



·' 

II. POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site and Off-site Contributing Areas) 
A Post-Development Drainage Area to Point of Concern = 
B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil Hvdrologic 
Group 

1) 11-C Craven-Uchee 
2) 11-C Craven-Uchee 
3) 11-C Craven-Uchee 
4) 19-B Kempsville-Emporia Fine Sandy Loams 
5) 19-B Kempsville-Emporia Fine Sandy Loams 
6) 19-B Kempsville-Emporia Fine Sandy Loams 

Total Adjusted CN = 
Composite CN = 

C. Post-Development Time of Concentration Calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient.. n (table 5-7) 
Length of overland flow, L 
25-year 24-hour rainfall, P25 
Average slope of overland flow , s 
Travel time, Tl= (0.001•(n•L)"0.8)/(P2"0.5•s"0.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, Tl= U(3600*v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tl = U(3600*v) 

Total Time of Concentration = 

c 
c 
c 
B 
B 
B 

Post-Development Land Use 

Wooded 
Green Space 
BMPSurface 

Wooded 
Green Space 

Parking & BMP Surface 

Page2 

~ 
Land Use 
!in Acres) 

0.19 
0.10 
0.19 
0.38 
0.70 
0.89 

2.45 

Curve 

~ 
for Land 
Use!CNl 

73 
77 
98 
60 
68 
98 

or 

2.45 Aaes 

Adjusted 
@il 

14 
8 

19 
23 
48 
87 

198 
81 

impervious, commercial 
0.2 
160 Feet 
6.5 inches 

0.03 feet per foot 
0.20 hours 

impervious, commercial 
200 Feet 
0.02 feet per foot 
1.00 feet per second 
0.06 hours 

120 Feet 
2.5 feet per second 

O.Q1 hours 

0.27 hours 
16 minutes 

~/z~/o' 



Ill. PROPOSED ESTIMATED POND(S) VOLUME 

Inc. Volume Sum Sum 

Area Incremental Volume ~ Volume Volume 

Elevation Qfil!l!! ~ l9!....!ll l9!....!ll !9L..YJil 

83 0 0 0 0 0 0 

84 1474 737 27 737 27 

85 2655 2065 76 2802 104 

86 3950 3303 122 6104 226 

87 5400 4675 173 10779 399 

88 6916 6158 228 16937 627 

89 8534 7725 286 24662 913 

90 10252 9393 348 34055 1261 

VI. DETERMINING RELEASE RATE OF 1-YEAR, 24-HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECTION 

Volume of 1-Year, 24-Hour Storm (based upon Hydrograph #1) = 10,074 cubicteet 

Elevation of water surface associated with 1-Year, 24-Hour Storm Volume= 86.0 

Elevation of Release Inlet for Channel Protection = 84.0 

Average Head, in feet, on Release Inlet= 1.0 

Average Release Rate Calculation 10,074 cubic feet 0.1 els AVERAGE. Not Peak 

(24 hours x 60 minutes/hour x 60 seconds/ minute) 
Calculation of Size of Release Inlet 

Diameter of Release Inlet= 2 • (QI ((64.32 • (h / 2)) • (112) • 0.6 • 3.14))) • (112) 

where, Q equals Averaee Release Rate, in cfs 

h equals Average Head, in feet 

Diameter of Release Inlet= 0.20 feet.or 

Page3 
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Hydrograph Summary ReportJCSA OPERATIONS CENTER P:ge~MP 
. JOE ~ No.Rn51-1R 
Hyd. Hydrograph Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph 
No. type flow interval peak period hyd(s) elevation storage description 

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft) 

1 SCS Runoff 1.0 2 736 5,109 1 - - - Pre-Development 1-

2 SCS Runoff 1.7 2 736 7,989 2 - - - Pre-Development 2-

3 SCS Runoff 4.2 2 734 19, 100 10 - - - Pre-Development 10 

4 SCS Runoff 4.9 2 734 22,249 25 - - - Pre-Development 25 

5 SCS Runoff 6.8 2 734 30,940 100 - - - Pre-Development 1 O 

7 SCS Runoff 3.5 2 722 10,074 1 - - - Post-Development 1 

8 SCS Runoff 5.3 2 722 14,815 2 - - - Post-Development 2 

9 SCS Runoff 11.4 2 722 32,100 10 - - - Post-Development 1 

10 SCS Runoff 13.0 2 722 36,852 25 - - - Post-Development 2 

11 SCS Runoff 17.4 2 722 49,792 100 - - - Post-Development 1 

12 Reservoir 0.3 2 782 10,074 1 7 85.79 4,733 1 YR POST ROUTE > 
13 Reservoir 0.4 2 798 14,815 2 8 86.44 7,568 2 YR POST ROUTE!~ 

14 Reservoir 3.8 2 736 32,099 10 9 87.62 14,151 10 YR POST ROUTE D 

15 Reservoir 5.5 2 734 36,851 25 10 87.81 15,404 25 YR POST ROUTE D 

16 Reservoir 6.5 2 734 49,791 100 11 88.40 19,980 100 YR POST ROU1 E D 

20 SCS Runoff 7.8 2 718 17,933 2 - - - Post-Development 2 

21 SCS Runoff 17.6 2 718 41,631 25 - - - Post-Development 2 

25 Reservoir 2.5 2 728 17,892 2 20 87.47 7,744 2-yr Construction 

26 Reservoir 6.4 2 728 41,569 25 21 88.53 15,606 25yr construction 

Proj. file: 865118FINAL.JAG.GP W IDF file: Jcc.idf Run date: 06-26-2001 



Hydrograph Plot 

Hyd. No. 11 
Post-Development 100-Year 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Drainage area = 2.45 ac 
Basin Slope = 1.5 % 
Tc method = USER 
Total precip. = 8.00 in 
Storm duration = 24 hrs 

English 

Peak discharge = 17.38 cfs 
Time interval = 2 min 
Curve number = 81 
Hydraulic length = 480 ft 
Time of cone. (Tc)= 16 min 
Distribution = Type II 
Shape factor = 484 

Total Volume= 49,792 cuft 

11 - SCS Runoff -100 Yr - Qp = 17.38 cfs 
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Hydrograph Plot 

Hyd. No. 12 

1 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 1 yrs 
= 7 
= 85.79 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.30 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 4,733 cuft 

Total Volume= 10,074 cuft 

12 - Reservoir - 1 Yr - Qp = 0.30 cfs 
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Hydrograph Plot 

Hyd. No. 13 
2 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 2 yrs 
= 8 
= 86.44 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.36 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 7,568 cuft 

Total Volume= 14,815 cuft 

13 - Reservoir - 2 Yr - Qp = 0.36 cfs 
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Hydrograph Plot 

Hyd. No. 14 
10 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 9 
= 87.62 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 3.78 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 14, 151 cuft 

Total Volume= 32,099 cuft 

14 - Reservoir-10 Yr- Qp = 3.78 cfs 
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Hydrograph Plot 

Hyd. No. 15 

25 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 25 yrs 
= 10 
= 87.81 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 5.48 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 15,404 cuft 

Total Volume= 36,851 cuft 

15 - Reservoir - 25 Yr - Qp = 5.48 cfs 
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Hydrograph Plot 

Hyd. No. 16 
100 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 100 yrs 
= 11 
= 88.40 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 6.49 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 19,980 cuft 

Total Volume = 49, 791 cuft 

16 - Reservoir-100 Yr- Qp = 6.49 cfs 
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Reservoir Report Page 1 

English 
Reservoir No. 1 - Tewning BMP Final 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation Contour area Iner. Storage Total storage 
ft ft sq ft cuft cuft 

0.00 84.00 1,482 0 0 
1.00 85.00 2,662 2,072 2,072 
2.00 86.00 4,087 3,375 5,447 
3.00 87.00 5,449 4,768 10,215 
4.00 88.00 7,340 6,395 16,610 
5.00 89.00 9,532 8,436 25,046 
6.00 90.00 11,456 10,110 34, 182 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [D] [A] [B] [C] [D] 

Rise in = 10.0 3.0 0.0 0.0 Crest Len ft = 2.3 5.0 0.0 0.0 

Span in = 10.0 3.0 0.0 0.0 Crest El. ft = 87.00 89.50 0.00 0.00 

No. Barrels = 1 1 0 0 WeirCoeff. = 3.00 3.00 0.00 0.00 

Invert El. ft = 82.50 84.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 0.00 0.00 

Length ft = 37.0 5.0 0.0 0.0 Multi-Stage = Yes No No No 

Slope% = 1.36 30.00 0.00 0.00 

N-Value = .013 .013 .000 .000 

Orif. Coeff. = 0.60 0.60 0.00 0.00 
Multi-Stage - -- No No No Tailwater Elevation = 0.00 ft 

Note: All outflows have been analyzed under inlet and outlet control. 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 84.00 2.73 0.00 0.00 0.00 0.00 
1.00 2,072 85.00 3.75 0.22 0.00 0.00 0.22 
2.00 5,447 86.00 4.53 0.32 0.00 0.00 0.32 
3.00 10,215 87.00 5.19 0.40 0.00 0.00 0.40 
4.00 16,610 88.00 5.78 0.47 6.90 0.00 6.25 
5.00 25,046 89.00 6.32 0.52 19.52 0.00 6.84 
6.00 34,182 90.00 6.81 0.57 35.85 5.30 12.69 



1992 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway} 

Basin# ---------
Total area draining to basin: '3.8~ acres. 

Basin Volume Desi1m 

Wet Storage: 

1. Minimum required volume = 67 cti. yds. x Total Drainage Area (acres). 
z.q~ tvf 

67 cu. yds. x ~.e'!- acres = ~~..., cu. yds. 

37~ 
· 2. Available basin volume ~ ~ cu. yds. at elevation 81 . (From 

storage - elevation curve) 

3. Excavate ___ cu. yds. to obtain required volume•. 

• Elevation corresponding to required volume = invert of the dewatering 
orifice. · 

4. Available volume before cleanout required. 
z..qz; 61 

33 cu. yds. x ~ acres = ~ cu. yds. 
65.0~ 

S. Elevation corresponding to cleanout level = S4. 1-S • 

(From Storage - Elevation Curve) 
t .o 

6. Distance from invert of the dewatering orifice to cleanout level = .f. tt ft. 
(Min. = 1.0 ft.) v 

Dry Storage: 

7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 
Z1'4? 1~4 

67 cu. yds. x ~ acres = 'vrt cu. yds. 

ill-112 
/,.Jztp/OI 



1992 

8. 

9. 

10. 

Total available basin volume at crest of ·riser* = 
elevation * . (From Storage - Elevation Curve) 

81 . . 

3.14 
513 
~ cu. yds~ at 

(oe.. 325 ~) 
• Minimum = 134 cu. yds./acre of total drafuage area. ""'"I / 

S:: ~tf:* Cf \... ~t''1 /:1t'" 
Diameter of dewatering orifice = ___ to_'' _3_'' __ in. 

Qt::. I/ t.IC-00 ": ~ 
A ~o.2z o 

Diameter of flexible tubing = 
plus 2 inches). 

... ( c.4.2?"'" ';) Yt. (e.t-) :: c 
~· V, 

11 

in. (diameter of dewatering orifice Q.O'f 
· J~ 1z.,ct." ( ~ 

o( -: To+" z .7 
vSb __... •• '3 11 

Preliminary Design Elevations 

11. Crest of Riser = 

Top of Dam= qi. 3- 40 

Design High Water = cV1. ,,
5

"''
2Z 'Z -?- ~" ~-roll-I-A.) 

Upstream Toe of Dam = _ __,_&_7_5_4_ 

Basin Shape 

12. Length of Flow 
Effective Width 

.L.. 
We 

= \l t:, I I ·S ( I t; 
A / t- = f1C,?o /us -:. ~c, ~ I · ? 

Runoff 

------
If > 2, baffles are not required ------

If < 2, baffles are required 

13. 02 = 

14. 025 = 

7.8/ 
4.-=1- cfs 

11·'58 
~cfs 

(From Chapter 5) 

(From Chapter 5) 

Principal Spillway Design 
7.8 

15. -With emergency spillway, required spillway capacity Op= 0 2 = +..::::r- cfs. 
(riser and barrel) . 

Wit)iout~mergency spJllway, re~ired sp{nway rpacity tip = Q"25 = L Ifs. 
(ri&er ~d barrel) I 

,,,.,,,,_. 
III - 113 



1992 3.14 

16. With emergency spillway: 
5 85.5-87.D I. . 

Assumed available head (h) = __ !_. ~-- ft. (Using Qi) 

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation 
. · '40.i- 98 · e?,o 

Without emerge~cy spillway: 

Assumed available head (h) = ----- ft. (Using 025) 

h = · Design High Water Elevation - Crest of Riser Elevation 

17. 
r . . ' ', D. tf 

Riser diameter (Dr) = ; z:1 in. Actual head (h) = ~ ft. 

(From Plate 3.14-8.) 
...Lo-it: ; .'.°De-;"-t~O ~~,;rt. •'i A 2..S ~ z. g 
-= (.A-lA>M.e,6.£.., f:Qv1vAc.-eM-r ..,....o A 35" D1A. 1ZiS6' 

~: Avoid orifice flow conditions. 

18. Barrel length (1) = ~ ft. 
c,.S 

Head (H) on barrel through embankment = ~ ft. 

(From Plate 3.14-7). 

. 19. Barrel diameter = 

f>B.5-8l.o 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter = u /A inches. 

Height = N /t>. inches. 

(From Table 3.14-D). 

Emergency 5lJillway Design 
11.to - 7.-8-:. lf .8 

21. Required spillway capacity Qe = Q25 - QP = z~,g • :a 1 -1a1+ cfs. 

22. Bottom width (b) = S ft.; the slope of the exit channel (s) = 
;> ft./foot; and the minimum length of the exit channel (x) = 
h-S ft. 

(From Table 3.14-C)~ (jE6 . P'--AN~J 

ill-114 
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1992 

Anti-Seep Collar Design 

23. 
. t 

Depth of water at principal spillway crest {Y) = _±.. ft. 

Slope of upstream face of embankment (Z) = ~ 4- :1. 
f. If 0/o 

Slope of principal spillway barrel (S~ = ~ % 
tS 

Length of barrel' in saturated zone '(LJ = ~ ft. 
I I 

i.o"W z,o 
24. Number of collars required = Z dimensions = ~ . .., ~ ~ ez:.1~ 

(from Plate 3~14-12). 

Final Design Elevations 

. 25. Top of Dam = -'11 . ;. 61.8 
ae. s3 

Design High Water = B81. ~ S- ( zc;.- ··ttZ s-r o.e.M) 

Emergency Spillway Crest = ~ 88. ~ 

Principal Spillway Crest = ~ B 7. o 

Dewatering Orifice Invert = e; z. -; SCP . O 

Qeanout Elevation = 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = 84 

III - 115 
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CONSULTING ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
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I. 

CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 
FORBMP/SWM 

Tewning Road Maintenance Parking/Materials Storage Facility 
for 

PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN 
A. Pre-Development Drainage Area to Point of Concem = 

James City Service Authority 
AES Project No.: 8651-18 

June 18, 2001 

B. Pre-development land Use, Soil Classification and Calculation of Composite Curve Number 

Soil Hvdrologic 
Group 

1) 11-C Craven-Uchee 
2) 19-B Kempsville-Emporia Fine Sandy Loams 
3) 17 Johnston complex 

Totals= 
Composite CN = 

C. Pre-Development Time of Concentration Calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5-7) 
Length of overland flow, L 
2-year 24-hour rainfall, P2 
Average slope of overland flow , s 
Travel time, Tt = (0.007*(n*L)"0.8)/(P2•o.5•s•o.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated flow, s 
Average velocily, v 
Travel time, Tt = U(3600*v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tt = U(3600*v) 

Total Time of Concentration = 

c 
B 
D 

Pre-Development Land Use 

Wooded 
Wooded 
Wooded 
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1.71 Acres 

Curve 
~ Number 

land Use for land Adjusted 
(in Acres! Use !CNl ™ 

0.62 
0.16 
0.93 

1.71 

or 

73 
60 
79 

45 
10 
73 

128 
75 

mainly wooded 
0.4 

200 Feet 
3.6 inches 

0.0335 feet per foot 
0.48 hours 

unpaved, wooded 
247 Feet 

0 .0335 feet per foot 
0.5 feet per second 

0.14 hours 

0 Feet 
2.5 feet per second 

0.00 hours 

0.62 hours 
37 minutes 



II. POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site and Off-site Contributing Areas) 
A. Post-Development Drainage Area to Point of Concern = 
8. Post-development Land Use, Soil Classification and Calculation of Composite CutVe Number 

Soil Hydrolo0ic 
Group 

1) 11-C Craven-Uchee 
2) 11-C Craven-Uchee 
3) 11-C Craven-Uchee 
4) 19-8 Kampsville-Emporia Fine Sandy Loams 
5) 19-8 Kampsville-Emporia Fine Sandy Loams 
6) 19-8 Kampsville-Emporia Fine Sandy Loams 

Total Adjusted CN = 
Composite CN = 

C. Post-Development Time of Concentration Calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient.. n (table 5-7) 
Length of overland flow. L 
25-year 24-hour rainfall. P25 
Average slope of overland flow • s 
Travel time, Tl" (0.007*(n*L)"0.8)/(P2•0.5*s•0.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concentrated flow. L 
Average slope of shallow concentrated flow. s 
Average velocity, v 
Travel time, Tl= U(3600*v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tl= U(3600*v) 

Total Time of Concentration = 

c 
c 
c 
8 
8 
8 

Post-Development Land Use 

Wooded 
Green Space 
8MPSurface 

Wooded 
Green Space 

Parking & 8MP Surface 
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~ 
Land Use 

~ 

0.19 
0.10 
0.19 
0.38 
0.70 
0.89 

2.45 

Curve 
Number 
for Land 
Use!CNl 

73 
77 
98 
60 
68 
98 

or 

2.45 Acres 

Adjusted 
!Q!l. 

14 
8 

19 
23 
48 
87 

198 
81 

impervious. commercial 
0.2 
180 Feet 
6.5 inches 

0.03 feet per foot 
0.20 hours 

impeni1ous, commercial 
200 Feet 
0.02 feet per foot 
1.00 feet per second 
0.06 hours 

120 Feet 
2.5 feet per second 

0.01 hours 

0.27 hours 
16 minutes 

~/tt.J,/o ! 



Ill. PROPOSED ESTIMATED POND(S) VOLUME 
Inc. Volume Sum Sum 

Area Incremental Volume 19!...Y!U Volume Volume 

Elevation Depth WL.ru !£!L.1U (CU. ft.) 19!...Y!U 

83 0 0 0 0 0 0 

84 1474 737 27 737 27 

85 2655 2065 76 2802 104 

86 3950 3303 122 6104 226 

87 5400 4675 173 10779 399 

88 6916 6158 228 16937 627 

89 8534 7725 286 24662 913 

90 10252 9393 348 34055 1261 

VI. DETERMINING RELEASE RATE OF 1-YEAR, 24-HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECTION 

Volume of 1-Year, 24-Hour Storm (based upon Hydrograph #1) = 10,07 4 cubic feet 

Elevation of water surface associated with 1-Year. 24-Hour Storm Volume = 86.0 

Elevation of Release Inlet for Channel Protection = 84.0 

Average Head, in feet, on Release Inlet = 1.0 

Average Release Rate Calculation 10.074 cubic feet 0.1 cfs AVERAGE. Not Peak 

(24 hours x 60 minutes/hour x 60 seconds/ minute) 
Calculation of Size of Release Inlet 

Diameter of Release Inlet= 2 • (QI ((64.32 • (h / 2)) • (1/2) • 0.6 • 3.14))) • (112) 
where, Q equals Average Release Rate, in cfs 

h equals Average Head, in feet 

Diameter of Release Inlet = 0.20 feet.or 
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3 inches USE 3" DIAMETER IN DESIGN 



Hydrograph Summary ReportJCSA OPERATIONS CENTER P:ge~MP 
.JOB No.R~f\1-18 . 

Hyd. Hydrograph Peak Time Time to Volume Return Inflow Maximum Maximum Hydrograph 
No. type flow interval peak period hyd(s) elevation storage description 

(origin) (cfs) (min) (min) (cuft) (yrs) (ft) (cuft) 

1 SCS Runoff 1.0 2 736 5,109 1 - - - Pre-Development 1-

2 SCS Runoff 1.7 2 736 7,989 2 - - - Pre-Development 2-

3 SCS Runoff 4.2 2 734 19,100 10 - - - Pre-Development 10 

4 SCS Runoff 4.9 2 734 22,249 25 - - - Pre-Development 25 

5 SCS Runoff 6.~ 2 734 30,940 100 - - - Pre-Development 10 b 
7 SCS Runoff 3.5 2 722 10,074 1 - - - Post-Development 1 

8 SCS Runoff 5.3 2 722 14,815 2 - - - Post-Development 2 

9 SCS Runoff 11.4 2 722 32,100 10 - - - Post-Development 11 

10 SCS Runoff 13.0 2 722 36,852 25 - - - Post-Development 2 :; 

11 SCS Runoff 17.4 2 722 49,792 100 - - - Post-Development 11 ~o 

12 Reservoir 0.3 2 782 10,074 1 7 85.79 4,733 1 YR POST ROUTE I) 

13 Reservoir 0.4 2 798 14,815 2 8 86.44 7,568 2 YR POST ROUTE!~ 

14 Reservoir 3.8 2 736 32,099 10 9 87.62 14,151 10 YR POST ROUTI D 

15 Reservoir 5.5 2 734 36,851 25 10 87.81 15,404 25 YR POST ROUTI D 

16 Reservoir 6.5 2 734 49,791 100 11 88.40 19,980 100 YR POST ROUl ED 

20 SCS Runoff 7.8 2 718 17,933 2 - - - Post-Development 2 

21 SCS Runoff 17.6 2 718 41,631 25 -- -- - Post-Development 2 5 
25 Reservoir 2.5 2 728 17,892 2 20 87.47 7,744 2-yr Construction 

26 Reservoir 6.4 2 728 41,569 25 21 88.53 15,606 25yr construction 

Proj. file: 865118FINAL.JAG.GP W IDF file: Jcc.idf Run date: 06-26-2001 



. Hydrograph Plot 

Hyd. No. 11 
Post-Development 100-Year 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Drainage area = 2.45 ac 
Basin Slope = 1.5 % 
Tc method = USER 
Total precip. = 8.00 in 
Storm duration = 24 hrs 

English 

Peak discharge = 17 .38 cfs 
Time interval = 2 min 
Curve number = 81 
Hydraulic length = 480 ft 
Time of cone. (Tc)= 16 min 
Distribution = Type II 
Shape factor = 484 

Total Volume= 49,792 cuft 

11 - SCS Runoff -100 Yr - Qp = 17.38 cfs 
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. Hydrograph Plot 

Hyd. No. 12 
1 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 1 yrs 
= 7 
= 85.79 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.30 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 4,733 cuft 

Total Volume= 10,074 cuft 

12 - Reservoir - 1 Yr - Qp = 0.30 cfs 
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. Hydrograph Plot 

Hyd. No. 13 
2 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 2 yrs 
= 8 
= 86.44 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.36 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 7,568 cuft 

Total Volume= 14,815 cuft 

13 - Reservoir- 2 Yr - Qp = 0.36 cfs 
6-.--~~~~!~~~~,~~~~~~~~--,, 
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Hydrograph Plot 

Hyd. No. 14 
10 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 10 yrs 
= 9 
= 87.62 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 3.78 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 14, 151 cuft 

Total Volume= 32,099 cuft 

14 - Reservoir-10 Yr - Qp = 3.78 cfs 
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Hydrograph Plot 

Hyd. No. 15 
25 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 25 yrs 
= 10 
= 87.81 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 5.48 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 15,404 cuft 

Total Volume= 36,851 cuft 

15 - Reservoir - 25 Yr - Qp = 5.48 cfs 
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. Hydrograph Plot 

Hyd. No. 16 

100 YR POST ROUTED 

Hydrograph type 
Storm frequency 
Inflow hyd. No. 
Max. Elevation 

Storage Indication method used. 

= Reservoir 
= 100 yrs 
= 11 
= 88.40 ft 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 6.49 cfs 
= 2 min 

English 

= Tewning BMP Fin 
= 19,980 cuft 

Total Volume= 49,791 cuft 

16 - Reservoir-100 Yr- Qp = 6.49 cfs 
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~eservoir Report 

Reservoir No. 1 - Tewning BMP Final 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation 
ft ft 

0.00 84.00 
1.00 85.00 
2.00 86.00 
3.00 87.00 
4.00 88.00 
5.00 89.00 
6.00 90.00 

Contour area Iner. Storage Total storage 
sqft cuft cuft 

1,482 
2,662 
4,087 
5,449 
7,340 
9,532 
11,456 

0 
2,072 
3,375 
4,768 
6,395 
8,436 
10,110 

0 
2,072 
5,447 
10,215 
16,610 
25,046 
34,182 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [D] [A] 

Rise in = 10.0 3.0 0.0 0.0 Crest Len ft = 2.3 
Span in = 10.0 3.0 0.0 0.0 Crest El. ft = 87.00 
No. Barrels = 1 1 0 0 WeirCoeff. = 3.00 
Invert El. ft = 82.50 84.00 0.00 0.00 Eqn. Exp. = 1.50 
Length ft = 37.0 5.0 0.0 0.0 Multi-Stage = Yes 

Slope% = 1.36 30.00 0.00 0.00 

N-Value = .013 .013 .000 .000 

Orif. Coe ff. = 0.60 0.60 0.00 0.00 

[B] 

5.0 

89.50 

3.00 

1.50 

No 

Multi-Stage - -- No No No Tailwater Elevation = 0.00 ft 

Page 1 

English 

[C] [D] 

0.0 0.0 

0.00 0.00 

0.00 0.00 

0.00 0.00 

No No 

Note: All outflows have been analyzed under inlet and outlet control. 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA Clv B ClvC Clv D WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 84.00 2.73 0.00 0.00 0.00 0.00 
1.00 2,072 85.00 3.75 0.22 0.00 0.00 0.22 
2.00 5,447 86.00 4.53 0.32 0.00 0.00 0.32 
3.00 10,215 87.00 5.19 0.40 0.00 0.00 0.40 
4.00 16,610 88.00 5.78 0.47 6.90 0.00 6.25 
5.00 25,046 89.00 6.32 0.52 19.52 0.00 6.84 
6.00 34,182 90.00 6.81 0.57 35.85 5.30 12.69 
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I. 

CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 
FOR TEMPORARY SEDIMENT BASIN 

Tewning Road Maintenance Parking/Materials Storage Facility 
tor 

PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN 
A. Pre-Development Drainage Area to Point of Concern = 

James City Service Authority 
AES Project No.: 8651-18 

June 26, 2001 

B. Pre-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil Hvdroloaic 
Group 

1) 11-C Craven-Uchee 
2) 19-B Kampsville-Emporia Fine Sandy Loams 
3) 17 Johnston complex 

Totals= 
Composite CN = 

C. Pre-Development Time of Concentration Calculations 
1) Overland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5-7) 
Length of overland flow, L 
2-year 24-hour rainfall, P2 
Average slope of overland flow , s 
Travel time, Tt = (0.007*(n*L)"0.8)/(P2"0.5*s•0.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, Tt = U(3600*v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tl = U(3600*v) 

Total Time of Concentration = 

c 
B 
D 

Pre-Development Land Use 

Wooded 
Wooded 
Wooded 
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1.71 Acres 

Curve 
~ Number 

Land Use for Land Adjusted 
!in Acres) Use CCNl ™ 

0.62 
0.16 
0.93 

1.71 

or 

73 
60 
79 

45 
10 
73 

128 
75 

mainly wooded 
0.4 
200 Feet 
3.6 inches 

0.0335 feet per foot 
0.48 hours 

unpaved. wooded 
247 Feet 

O .0335 feet per foot 
0.5 feet per second 

0.14 hours 

0 Feet 
2.5 feet per second 

0.00 hours 

0.62 hours 
37 minutes 



II. POST-DEVELOPMENT CONDmONS TO POINT OF CONCERN (for total site and Off-site Contributing Areas) 
A. Post-Development Drainage Area to Point of Concem = 
B. Post-development Land Use. Soil Classification and Calculation of Compostte Curve Number 

Soil Hvdrologic 
Group 

1) 11-C Craven-Uchee 
2) 11-C Craven-Uchee 
4) 19-B Kempsville-Emporia Fine Sandy Loams 
5) 19-B Kempsville-Emporia Fine Sandy Loams 

Total Adjusted CN = 
Compostte CN = 

C. Post-Development Time of Concentration Calculations 
1) Ovenand Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient.. n (table 5-7) 
Length of ovenand flow, L 
25-year 24-hour rainfall, P25 
Average slope of ovenand flow , s 
Travel time, Tt = (0.007"(n*Lt0.8)/(P2"0.5•s"0.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, Tt = U(3600*11) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tt = U(3600*11) 

Total Time of Concentration = 

c 
c 
B 
B 

Post-Development Land Use 

Wooded 
Newly Graded Area 

Wooded 
Newly Graded Area 
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Area of 
Land Use 
(in Acres> 

0.19 
0.29 
0.38 
1.59 

2.45 

Curve 

~ 
for Land 
UseCCNl 

73 
91 
60 
91 

or 

2.45 Acres 

Adjusted 

!Q!l 

14 
26 
23 

145 

208 
85 

denuded earth 
0.02 
240 Feet 
6.5 inches 

0.0208 feet per foot 
0.05 hours 

impervious. commercial 
260 Feet 

0.054 feet per foot 
1.00 feet per second 
0.07 hours 

o Feet 
O feet per second 

0.00 hours 

0.12 hours 
7 minutes 

r,/z1P/01 



Ill. PROPOSED ESTIMATED POND(S) VOLUME 
Inc. Volume sum Sum 

Area Incremental Volume .!9h..Y!Ll Volume Volume 

Elevation Depth lliL..!U <cu. ft.l !£!L...fU .!9h..Y!Ll 

83 0 0 0 0 0 0 

84 1482 741 27 741 27 

85 2662 2072 77 2813 104 

86 4087 3375 125 6188 229 

87 5449 4768 177 10956 406 

88 7340 6395 237 17350 643 

89 9532 8436 312 25786 955 

90 11456 10494 389 36280 1344 

VI. DETERMINING RELEASE RATE OF 1-YEAR, 24-HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECTION 

Volume of 1-Year, 24-Hour Stonn (based upon Hydrograph #1) = 1O,074 cubic feet 

Elevation of water surface asSOciated with 1-Year, 24-Hour Stonn Volume = 85.8 

Elevation of Release Inlet for Channel Protection = 84.0 

Average Head, in feet. on Release Inlet= 0.9 

Average Release Rate Calculation 10.074 cubic feet 0.1 cfs AVERAGE, Not Peak 

(24 hours x 60 minuteslhour x 60 seconds/ minute) 

Calculation of Size of Release Inlet 

Diameter of Release Inlet= 2 • (QI ((64.32 • (h / 2)) • (1/2) • 0.6 • 3.14))) • (112) 

where, Q equals Average Release Rate, in cfs 

h equals Average Head. in feet 

Diameter of Release Inlet = 0.20 feet, or 

Page3 

3 inches USE 3" DIAMETER IN DESIGN 

'7/ZIP/01 



Hydrograph Summary Report JCSA OPERATIONS CENTERPage 1 
- ~ =n_RASIN .JOB No.8651-18 

Hyd. Hydrograph Peak Time Time to Volume Return 
No. type flow interval peak period 

(origin) (cfs) (min) (min) (cuft) (yrs) 

1 SCS Runoff 1.0 2 736 5,109 1 

2 SCS Runoff 1.7 2 736 7,989 2 

3 SCS Runoff 4.2 2 734 19, 100 10 

4 SCS Runoff 4.9 2 734 22,249 25 

5 SCS Runoff 6.8 2 734 30,940 100 

7 SCS Runoff 3.5 2 722 10,074 1 

8 SCS Runoff 5.3 2 722 14,815 2 

9 SCS Runoff 11.4 2 722 32,100 10 

10 SCS Runoff 13.0 2 722 36,852 25 

11 SCS Runoff 17.4 2 722 49,792 100 

12 Reservoir 0.3 2 782 10,074 1 

13 Reservoir 0.4 2 798 14,815 2 

14 Reservoir 3.8 2 736 32,099 10 

15 Reservoir 5.5 2 734 36,851 25 

16 Reservoir 6.5 2 734 49,791 100 

20 SCS Runoff 7.8 2 718 17,933 2 

21 SCS Runoff 17.6 2 718 41,631 25 

25 Reservoir 2.5 2 728 17,892 2 

26 Reservoir 6.4 2 728 41,569 25 

Proj. file: 865118FINAL.JAG.GP W IDF file: Jcc.idf 

Inflow 
hyd(s) 

-
-
-
-
-
-
-
-

-
-
7 

8 

9 

10 

11 

-
-
20 

21 

Maximum Maximum 
elevation storage 

(ft) (cuft) 

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

85.79 4,733 

86.44 7,568 

87.62 14,151 

87.81 15,404 

88.40 19,980 

- -
- -

87.47 7,744 

88.53 15,606 

Hydrograph 
description 

Pre-Development 1-

Pre-Development 2-

Pre-Development 10 

Pre-Development 25 

Pre-Development 10 

Post-Development 1 

Post-Development 2 

Post-Development 1 

Post-Development 2 

Post-Development 1 

1 YR POST ROUTEI ~ 

2 YR POST ROUTE!~ 

10 YR POST ROUTE 

25 YR POST ROUTE 

100 YR POST ROU1 

Post-Development 2 

Post-Development 2 

2-yr Construction 

25yr construction 

D 

D 

ED 

Run date: 06-26-2001 

~/lr,/oJ 



Hydrograph Plot 

Hyd. No. 20 
Post-Development 2-Year TSB 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs 
Drainage area = 2.45 ac 
Basin Slope = 3.8 % 
Tc method = USER 
Total precip. = 3.50 in 
Storm duration = 24 hrs 

Peak discharge = 7.81 cfs 
Time interval = 2 min 
Curve number = 85 
Hydraulic length = 480 ft 
Time of cone. (Tc)= 7 min 
Distribution = Type II 
Shape factor = 484 

English 

Total Volume= 17,933 cuft 

20 - SCS Runoff - 2 Yr - Qp = 7.81 cfs 
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(,) 4 a 

2 

0 

! 

! 

i 
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0 5 

I i I 
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I 
/ Hyd.20 
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I I 

10 15 20 25 

Time (hrs) 



Hydrograph Plot 

Hyd. No. 21 

Post-Development 25-Year TSB 

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

= SCS Runoff 
= 25 yrs 
= 2.45 ac 
= 3.8 % 
=USER 
= 6.40 in 
= 24 hrs 

English 

Peak discharge = 17 .58 cfs 
Time interval = 2 min 
Curve number = 85 
Hydraulic length = 480 ft 
Time of cone. (Tc)= 7 min 
Distribution = Type II 
Shape factor = 484 

Total Volume= 41,631 cuft 

21 - SCS Runoff - 25 Yr - Qp = 17 .58 cfs 

20 

15 

J!! 
(J 10 a 

5 

0 
0 

I 

i 
I 
I 

I 

I 
I 

i 
I 
I 

I 

5 

/ Hyd.21 

I 
i 
I 

L,J \...._ 
I 

10 15 20 25 

Time (hrs) 
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Hydrograph Plot 

Hyd. No. 25 

2-yr Construction TSB 

Hydrograph type = Reservoir 
Storm frequency = 2 yrs 
Inflow hyd. No. = 20 
Max. Elevation = 87.4 7 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 2.47 cfs 
= 2 min 

English 

= Sediment Basin 
= 7,744 cuft 

Total Volume= 17,892 cuft 

25 - Reservoir- 2 Yr - Qp = 2.47 cfs 

J!! 
u 4-1--~~~~---~~~~~~~-'--~~~~ 
a 

oL------i!D-~~~!!!!C:I--.._ __ ~ 
0 10 20 

Time (hrs) 

30 40 

/ Hyd.20 

/ Hyd.25 
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· Hydrograph Plot 

Hyd. No. 26 

25yr construction TSB 

Hydrograph type = Reservoir 
Storm frequency = 25 yrs 
Inflow hyd. No. = 21 
Max. Elevation = 88.53 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 6.44 cfs 
= 2 min 

English 

= Sediment Basin 
= 15,606 cuft 

Total Volume= 41,569 cuft 

26 - Reservoir- 25 Yr - Qp = 6.44 cfs 

J!! 
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Reservoir Report Page 1 

English 

Reservoir No. 10 - Sediment Basin 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation Contour area Iner. Storage Total storage 
ft ft sq ft cuft cuft 

0.00 86.00 4,087 0 0 
1.00 87.00 5,449 4,768 4,768 
2.00 88.00 7,340 6,395 11,163 
3.00 89.00 9,532 8,436 19,599 
4.00 90.00 11,456 10,494 30,093 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [DJ [AJ [BJ [CJ [DJ 

Rise in = 10.0 3.0 0.0 0.0 Crest Len ft = 2.3 5.0 200.0 0.0 

Span in = 10.0 3.0 0.0 0.0 Crest El. ft = 87.00 89.50 89.80 0.00 

No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 3.00 0.00 

Invert El. ft = 82.50 86.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 1.50 0.00 

Length ft = 37.0 5.0 0.0 0.0 Multi-Stage =Yes No No No 

Slope% = 1.36 30.00 0.00 0.00 

N-Value = .013 .013 .000 .000 

Orif. Coeff. = 0.60 0.60 0.00 0.00 

Multi-Stage - -- No No No Tailwater Elevation = 82.67 ft 

Note: All outflows have been analyzed under inlet and outlet control. 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA ClvB ClvC Clv D WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 86.00 4.53 0.00 0.00 0.00 0.00 0.00 
1.00 4,768 87.00 5.19 0.22 0.00 0.00 0.00 0.22 
2.00 11, 163 88.00 5.78 0.32 6.90 0.00 0.00 6.11 
3.00 19,599 89.00 6.32 0.40 19.52 0.00 0.00 6.72 
4.00 30,093 90.00 6.81 0.47 35.85 5.30 53.66 66.24 



~ '~~i' '~~~-'· 'L.~_JI - -- .... ~-

t'tcU"t:.\; f · 1c:;WN1/\J(.::f l .J<-:>t\ "'tt:l<AHDN'S 
BY E:DS DATE ! j f>lol . • 

zu/or~c 
~ 

~ LMAa:;. 

MED. -·· - ~6V\SeD c-/ . . 
Eilrth Protective Uni no 

~ C A c Slope ~~ n•.03 n•.05 n•015 
STA. TO STA. Tc I2 02 or I10 010 DEP. REMARKS it ' ·C ·A. INCR. ACC. F Ft·Ft VEL On VEL. DEP. On DEP. 

1f: 
)l1"CH 'A: cui...v. I o,7 o.5~ s c_ t. €> z.o~ 

, .. f,,B Z,<PS ~.G' GRAS? (01<..) ~ ,.... )~r: ~u o,~q a, '3<:i ?,tp 2 .l<o 0,02,. (,, 

I 
)ITC~ 1 oue I o, 7 0.111 o. lo O,lO 5 ?.~ 0.?5 l o.oi~ 2.5 /,5 '·1" (p,8 ().lD1 ~.et Ge.A'55 fnic: .1"lTU Pi) J<"-.1 ... JI", 

i v -
¥ 

~. ~ 

~rrc« s.~-7F I O•l o. Z'l 0.17 oi"Z..1 7,, ~.I '·~~ c a.a5 l,5 2.? t.J.3'' fp, f> 1.sq tf,q• 612ASS (~) ~2.l!..111.v 

' ~ITCH< i>GOLV I <hi 1.cYl o.1z 0.12- 1.'3 5.1 3.lP~ l 0,0'Jj 1,/, 1.4 IJ.f/' t,lj, rf.6~ "· 1' 
6f'A'SS (Ok.) Ji :7, Ot r' FA.LL 

I 
I 

N I I 

""' I· ~ 

I 
I 
I 
I 
I . 
I 
I 
I 
I 
I 
I 
I 



CONSULTING ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
Fax: {757) 220-8994 

PROJECT JC:SA 1f wN/1J& R.ot\D <;[R; 
PROJECT NO. M 1-1 fl 
SUBJECT 1ZIW8 L/rJ/fJG {cc ... ~) 

• 
SHEET NO. ( OF_f'------

CALCULATED BY 12_1:::?> DATE 4-IZCP,0) 



C\) 

~ 
(1' 

( 

Ml 

zo 

~ 
~ 
\J 10 

~ 
~a 

~ ....... 
'<) 
~, 

.;_ 4 

..... ...... 
\.) 
<:') I 
-.J 

~ 
e 

-
15 ·--

Go -I IO 

5-
'I 

a 
1 

r, 3:' 
' ~ 

4-
•I 111111111111111111111111111 I I Ii 

~ 
,5-1 ~, . ,..,.._. 

- ~ 
, lJ..+-' 

e-

1.0-

.::i t5 .. 
.eo- • / 

·""~ 1.0 
o.q 

.&o- tJ.a 
0.1 

.40-

,, ,; 

U'H'Tl I 

ooo' 

~OPI c1.111ve 

% 
I<-

" ~ 
~ 
~ 
(\a 
(\a 

1.0 -i .!IO-

o.•fJ$ 
~,, 

o'" o· 
(I. 

...,_,.,, 

o.P 
0· 

.5 f .s " ti 10 
I 

D:> 
"l , , 

1 
, 1 , 

1 
, 1 , 1 , 1, 111 , , , , 1 ,,,,, • , • 1 , 1 , 1, 1• ,., • , • , 1 r.,,1 , 1 • , , 1 , 1.,, 1•1 ~ 

.4J .44 .45 .4• .oa 0.1 .e . ' .f .a ·• .a 1.a e I 

.I .e .5 .• .5 ·• .ti 1.0 e a f a • ti 10 ea .5a fa "° •o 

DI ~CJ/Allt3t- ClJlJIC FU.T ~2 ~COIJO 

retAAJGUlA/2 ME.DIAN DITCJ.I 

l&JtJI~ 12.oAe> (JcSA oPE~·ATIONS) 
r.!\ 
''., .. J 

• 'Y) 
I ' 

:~ f4/ lit? /tJ I -... ~. 

rJ 



•, 
Scott Thomas 

From: 
Sent: 
To: 
Cc: 
Subject: 

Scott Thomas 
Monday, June 25, 2001 3:43 PM 
'mbennett@aesva.com' 
Darryl Cook; Larry Foster; Pat Menichino 
JCSA OP Center SP-143-00 

On June 22nd 2001, AES submitted revised Sheets 4 and 7 and pond design computations to the Environmental Division 
for review. The revised plans shows erosion and sediment control, drainage and layout/configuration changes associated 
with the plan and the temporary sediment basin/permanent BMP at the southwest corner of the site. The changes to the 
plan are as a result of our prior meetings in which it was agreed that extended detention would be provided at the site for 
areas currently to be developed. The control of future additional onsite developed areas will be handled either by 
expansion of the onsite pond or via offsite stormwater management/BMP's on the Casey New Town tract, whichever 
happens accordingly. 

It is my understanding that our office needed to review the revised drawings/computations in order for clearing and 
earthmoving operations to resume at the site. Based on my review of the plans/computations, I feel the 
concept/arrangement is in order and operations as such can proceed. 

I do have some minor technical questions that I feel need resolved before we could approve the plan as final; however, 
these issues would not delay land-disturbing operations from resuming at the site. 

As such AES should respond to the following concerning the revised plan. 

1. Outlet Protection. Show dimensions and class, depth and amount of stone required for the OP at the end of the 15-
inch RCP pipe across the dam access road. 

2. Stormwater Conveyance Channel. Use of high performance turf reinforcement matting (TRM) is recommended for the 
outfall channel just below the 15-inch RCP pipe across the dam access road. This is the existing swale which leads to the 
pond. If TRM is not used, provide computations to show the EC-3 lining is adequate for erosion protection. 

3. BMP Design. Provide a stage-storage curve (or table) for the pond's new grading scheme. 

4. BMP Design. Provide an elevation-discharge rating curve (or table} for the pond's new discharge arrangement (ie. low 
flow orifice, riser/barrel and emergency spillway). 

5. BMP Design. Provide computations showing the 3-inch low flow BMP orifice meets 24-hour extended detention 
requirements. This is necessary due to drastic volume changes in the pond as compared to the previous design. 

6. TSB Design. The sediment basin design data sheet shows a baffle is required in the basin during its temporary mode. 
None was shown on the plan. Also, due to its length to width layout, use of a more permanent type baffle should be 
considered to prevent short-circuiting in the basin once its converted to permanent BMP mode. 

7. TSB Design. The 25-year peak discharge in the Sediment Basin Design Data Sheet appears incorrect, as a 25-year 
value of 4.9 cfs is less the 2-year design value of 5.3 cfs. Ensure design of the temporary sediment basin for the 25-year 
event reflects the condition of the drainage area in a denuded condition. The postdeveloped 25-year peak inflow into the 
facility is 13.01 cfs based on a composite CN value of 81. This peak discharge is based on the site parking area in an 
impervious condition; however, flatter slopes are present and a major portion of the site area is considered stabilized. 
During initial clearing, a large portion of the site will be in a disturbed state and site slopes are much steeper. Ensure the 
CN value (and peak discharge) for the 25-year TSB design are not higher during the construction phase. Provide 
computations as required to support the 02/025 runoff values used in the design data sheet and provide the ultimate 
routing to confirm the 25-year design high water elevation for TSB design (Note: currently design high water for the basin 
in TSB mode is El. 88.25; for final BMP mode it is at El. 87 .81 ). 

Hopefully, this will allow the project to move forward. If you have any questions, call me at 757-253-6639. 

• Scott J. Thomas, P.E. 
James City County 
Environmental Division 
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TO 

AES CONSULTING ENGINEERS 
Engineering, Surveying and Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

(757) 253-0040 
FAX (757) 220-8994 

.Jc~~ 

DATE Co /2-2_/ () \ I JOB8,s;1-18 

ATTENTION s (c%- TkoM,_"<; ~-E. 
RE: I 

T~w(\:"1j f\J -Jc_~A Of. S~k 

WE ARE SENDING YOU ~Attached D Under separate cover via ________ the following items: 

D Shop drawings D Prints D Plans D Samples D Specifications 

D Copy of letter D Change order 

COPIES DATE NO. DESCRIPTION 

THESE ARE TRANSMITTED as checked below: 

D For approval D Approved as submitted D Resubmit ___ copies for approval 

D For your use D Approved as noted D Submit ___ copies for distribution 

D As requested D Returned for corrections D Return ___ corrected prints 

D For review and comment D 

D FOR BIDS DUE------------ 0 PRINTS RETURNED AFTER LOAN TO US 

·.REMARKS 

' 
COPY TO __________________ SIGNED: __ -l----+------\,------=~....._ __ _ 

If enclosures are not as noted, kindly notify us at once 



1992 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

~ f'ta.JU::t ti ~s,_, 
t.f 'ZP/t>t 

3.14 

,rl.eV.1$E'D , ..:._ 
!J/Y'I p ~1 z.~ 

Basin# l (ety,,s~{.)) Location So"'-r~~-r C.Oc.M~tt.. or-- 'PaoP~fZ..-r'-1 
z.4"7 / 

Total area draining to basin: -~3> acres. 

Basin Volume Desiim 

Wet Storage: 

1. 

' 2. 

3. 

4. 

5. 

6. 

Minimum required volume = 67 cri. yds. x Total Drainage Area (acres). 
-t..4? \{,4 

67 cu. yds. x ~ acres = ~ cu. yds. 
--:;1? 

Available basin volume ~ ~ cu. yds. at elevation 81 . (From 
storage - elevation curve) 

Excavate ___ cu. yds. to obtain required volume*. 

* Elevation corresponding to required volume = invert of the dewatering 
orifice. · 

Available volume before cleanout required. 
t.4-~ '01 

33 cu. yds. x ~ acres = ~ cu. yds. 
s~.os / 

Elevation corresponding to cleanout level = ~ . 

(From Storage - Elevation Curve) 
• f.o 

Distance from invert of the dewatering orifice to cleanout level = ~ ft. 
(Min. = 1.0 ft.) V' 

. Dry Storage: 

7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 
Z.44 1"'4 

67 cu. yds. x ~ acres = ~ .. cu. yds. 

ill-112 



1992 
-3.14 

'!i7'? 
8. Total available basin volume at crest of ·riser* = ~ cu. yds~ at 

elevation ~ . (From Storage - Elevation Curve) 

9. 

10. 

B1 . 

*Minimum 
. ( (1. "? i fl c.0 

= 134 cu. yds./acre of total drainage area. () _ L:~, cf (t>e'1 q,--rdK.e' 

Diameter of dewatering orifice = __ .k$"'~· __;;,.,_
11 

__ in. 

'S - 4.'.U, (!), "- L ~ 
Qt::. ~1 /t..IC.00-:: ~G ,.j 
A ... -~-o.£,,, _ c."<r 

( tA:z.'2;. 'i. 3/;) Yz. @.t-) -~ 
Diameter of flexible tubing = ~ (p tl in. (diameter of dewatering orifice . ~\ v 
plus 2 inches). ------- J-: 1z.-itt-" ( .;.,;..; 

o( ~ s<i" 1,., 7 

vS~ V '? " 

Preliminazy Design Elevations 

11. Crest of Riser = 

Top of Dam= q.-h-3 qo. 

<di'· th "\ 
Design High Water = ~ { 'Z -:>- l.(t. ,q-r~.el-'l ; 

Upstream Toe of Dam = ---~;....-.-~-....4:.._ 

Basin Shape 

12. Length of Flow .L... = \I~ 1t·S (It; 
: ~ u~ I·~ 

Effective Width We A /t.., f1C,'7o /us 

If > 2, baffles are not required 

If < 2, baffles are required ~ 
AICNt IN 

Uavctz..to Pt..4/1. 

13. 02 = 

. 14. 025 = 

p~ 
c; .. ? cfs r.4 ~ 7 . .;1 (From Chapter 5) 

~cfs /1.D (From Chapter 5) 

Runoff 

Principal Spillway Design 
c;.~ 

15. .With emergency spillway, required spillway capacity Op= 0 2 = ~ cfs. 
(riser and barrel) . 

\V_it)iout~mergency sp)tiway, re~ired si;n'nway ppacity flp = Q"25 = L /fs. 
(ris'er iid barrel) / 

Ill - 113 



1992 3.14 

16. With emergency spillway: 

17. 

18. 

. . 
Assumed available head (b) = 

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation 
. · ~.; £16- S'C>h., b I 

Without emerge~cy spillway: 

Assumed available head (h) = _...:..~.;..;./,...;...;.. __ ft. (Using 025)° 

h = · Design High Water Elevation - Crest of Riser Elevation 
. r . . . ' c4 

Riser diameter (Dr) = iU_ in. Actual head (h) = ~ ft. 

(From Plate 3.14-8.) 

~: Avoid orifice flow conditions. 
4.::, 

Barrel length (1) = fpe ft. 

Head (H) on barrel through embankment = 

(From Plate 3.14-7). 

19. Barrel diameter = -0' /t? in. 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipel). 

20. Trash rack and anti-vortex device 

Diameter = \..l /A inches. 

Height = N. )~ inches. 

(From Table 3.14-D). 

Emergency Spillway Design 
1'3.0 - .;. ·~ ~ 1. '1 

21. Required spillway capacity Oe - Q 25 - Op = .~ cfs. 

22. Bottom width (b) = S ft.; the slope of the exit channel (s) = 
~ ft./foot; and the minimum length of the exit channel (x) = 
u, -5 ft. 

(From Table 3.14-C)~ {:zE6E P'-ANSJ 

ID-114 

~~---



1992 

Anti-Seep Collar Pesiwi 

23. 
. . z 

Depth of water at principal spillway crest (Y) = ..£_ ft. 
4' 

Slope of upstream face of embankment (Z) = ---~;.___:1. 

Sl f . . .al : 1.u2 ~ m. ope o ~nncip spillway barrel (Sb) = ____ ..,.o 

Le 
. . . 1t;,,..,~ ft 

ngth of barrer in saturated zone (T ' = ~ r • ~ ' t 
?....O -c. -Z.. o 

24. Number of collars required = Z dimensions = '6..4<> ic ez:.1r; ---
(from Plate 3.14-12). 

Final Design Elevations 

25. Top of Dam = 

3.14 

3 c.-o ..... ~~;~ 
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Hyd. No. 1 
Pre-Development 1-Year 

Hydrograph type = SGS Runoff Peak discharge = 1.03 cfs 
Storm frequency = 1 yrs Time interval = 2 min 
Drainage area = 1.71 ac Curve number = 75 
Basin Slope = 3.3% Hydraulic length = 447 ft 
Tc method = USER Time of cone. (Tc)= 37 min 
Total precip. = 2.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume = 5, 109 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

11.57 0.01 12.63 0.58 13.70 0.14 14.77 0.09 
11.60 0.01 12.67 0.53 13.73 0.13 14.80 0.09 
11.63 0.02 12.70 0.48 13.77 0.13 14.83 0.09 
11.67 0.02 12.73 0.43 13.80 0.13 14.87 0.09 
11.70 0.03 12.77 0.38 13.83 0.13 14.90 0.09 
11.73 0.04 12.80 0.33 13.87 0.13 14.93 0.09 
11.77 0.06 12.83 0.30 13.90 0.12 14.97 0.09 
11.80 0.08 12.87 0.27 13.93 0.12 15.00 0.09 
11.83 0.11 12.90 0.25 13.97 0.12 15.03 0.09 
11.87 0.16 12.93 0.24 14.00 0.12 15.07 0.09 
11.90 0.22 12.97 0.23 14.03 0.12 15.10 0.09 
11.93 0.30 13.00 0.22 14.07 0.11 15.13 0.09 
11.97 0.39 13.03 0.21 14.10 0.11 15.17 0.09 
12.00 0.48 13.07 0.21 14.13 0.11 15.20 0.08 
12.03 0.57 13.10 0.20 14.17 0.11 15.23 0.08 
12.07 0.66 13.13 0.19 14.20 0.11 15.27 0.08 
12.10 0.75 13.17 0.19 14.23 0.11 15.30 0.08 
12.13 0.83 13.20 0.18 14.27 0.11 15.33 0.08 
12.17 0.91 13.23 0.18 14.30 0.10 15.37 0.08 
12.20 0.97 13.27 0.17 14.33 0.10 15.40 0.08 
12.23 1.01 13.30 0.17 14.37 0.10 15.43 0.08 
12.27 1.03 « 13.33 0.17 14.40 0.10 15.47 0.08 
12.30 1.02 13.37 0.16 14.43 0.10 15.50 0.08 
12.33 0.99 13.40 0.16 14.47 0.10 15.53 0.08 
12.37 0.95 13.43 0.16 14.50 0.10 15.57 0.08 
12.40 0.92 13.47 0.15 14.53 0.10 15.60 0.08 
12.43 0.87 13.50 0.15 14.57 0.10 15.63 0.08 
12.47 0.83 13.53 0.15 14.60 0.10 15.67 0.08 
12.50 0.78 13.57 0.15 14.63 0.09 15.70 0.08 
12.53 0.74 13.60 0.14 14.67 0.09 15.73 0.08 
12.57 0.69 13.63 0.14 14.70 0.09 15.77 0.08 
12.60 0.64 13.67 0.14 14.73 0.09 15.80 0.07 

Continues on next page ... 
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Hyd. No. 2 
Pre-Development 2-Year 

Hydrograph type = SCS Runoff Peak discharge = 1.69 cfs 
Storm frequency = 2 yrs Time interval = 2 min 
Drainage area = 1.71 ac Curve number = 75 
Basin Slope = 3.3 % Hydraulic length = 447 ft 
Tc method = USER Time of cone. (Tc)= 37 min 
Total precip. = 3.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 7,989 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

11.10 0.02 12.17 1.53 13.23 0.26 14.30 0.15 
11.13 0.02 12.20 1.62 13.27 0.26 14.33 0.15 
11.17 0.02 12.23 1.68 13.30 0.25 14.37 0.15 
11.20 0.02 12.27 1.69 « 13.33 0.24 14.40 0.15 
11.23 0.03 12.30 1.66 13.37 0.24 14.43 0.14 
11.27 0.03 12.33 1.61 13.40 0.23 14.47 0.14 
11.30 0.03 12.37 1.54 13.43 0.23 14.50 0.14 
11.33 0.03 12.40 1.47 13.47 0.23 14.53 0.14 
11.37 0.04 12.43 1.40 13.50 0.22 14.57 0.14 
11.40 0.04 12.47 1.33 13.53 0.22 14.60 0.14 
11.43 0.04 12.50 1.25 13.57 0.21 14.63 0.14 
11.47 0.05 12.53 1.16 13.60 0.21 14.67 0.14 
11.50 0.05 12.57 1.08 13.63 0.21 14.70 0.13 
11.53 0.05 12.60 0.99 13.67 0.20 14.73 0.13 
11.57 0.06 12.63 0.90 13.70 0.20 14.77 0.13 
11.60 0.07 12.67 0.82 13.73 0.20 14.80 0.13 
11.63 0.08 12.70 0.73 13.77 0.19 14.83 0.13 
11.67 0.09 12.73 0.65 13.80 0.19 14.87 0.13 
11.70 0.11 12.77 0.57 13.83 0.19 14.90 0.13 
11.73 0.13 12.80 0.50 13.87 0.18 14.93 0.13 
11.77 0.16 12.83 0.44 13.90 0.18 14.97 0.13 
11.80 0.21 12.87 0.40 13.93 0.18 15.00 0.13 
11.83 0.27 12.90 0.37 13.97 0.18 15.03 0.13 
11.87 0.35 12.93 0.35 14.00 0.17 15.07 0.13 
11.90 0.45 12.97 0.34 14.03 0.17 15.10 0.12 
11.93 0.58 13.00 0.33 14.07 0.17 15.13 0.12 
11.97 0.72 13.03 0.32 14.10 0.16 15.17 0.12 
12.00 0.87 13.07 0.31 14.13 0.16 15.20 0.12 
12.03 1.02 13.10 0.29 14.17 0.16 15.23 0.12 
12.07 1.16 13.13 0.29 14.20 0.16 15.27 0.12 
12.10 1.30 13.17 0.28 14.23 0.16 15.30 0.12 
12.13 1.42 13.20 0.27 14.27 0.15 15.33 0.12 

Continues on next page ... 
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Hyd. No. 3 
Pre-Development 10-Year 

Hydrograph type = SCS Runoff Peak discharge = 4.21 cfs 
Storm frequency = 10 yrs Time interval = 2 min 
Drainage area = 1.71 ac Curve number = 75 
Basin Slope = 3.3% Hydraulic length = 447 ft 
Tc method = USER Time of cone. (Tc)= 37 min 
Total precip. = 5.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 19,100 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

9.77 0.04 10.83 0.12 11.90 1.40 12.97 0.73 
9.80 0.04 10.87 0.13 11.93 1.73 13.00 0.70 
9.83 0.05 10.90 0.13 11.97 2.08 13.03 0.68 
9.87 0.05 10.93 0.13 12.00 2.44 13.07 0.65 
9.90 0.05 10.97 0.14 12.03 2.79 13.10 0.63 
9.93 0.05 11.00 0.14 12.07 3.12 13.13 0.61 
9.97 0.05 11.03 0.15 12.10 3.43 13.17 0.59 
10.00 0.05 11.07 0.15 12.13 3.71 13.20 0.57 
10.03 0.05 11.10 0.16 12.17 3.94 13.23 0.56 
10.07 0.06 11.13 0.17 12.20 4.11 13.27 0.54 
10.10 0.06 11.17 0.17 12.23 4.21 « 13.30 0.53 
10.13 0.06 11.20 0.18 12.27 4.20 13.33 0.52 
10.17 0.06 11.23 0.18 12.30 4.10 13.37 0.51 
10.20 0.06 11.27 0.19 12.33 3.94 13.40 0.49 
10.23 0.07 11.30 0.20 12.37 3.76 13.43 0.48 
10.27 0.07 11.33 0.21 12.40 3.57 13.47 0.48 
10.30 0.07 11.37 0.22 12.43 3.37 13.50 0.47 
10.33 0.07 11.40 0.23 12.47 3.16 13.53 0.46 
10.37 0.07 11.43 0.24 12.50 2.95 13.57 0.45 
10.40 0.08 11.47 0.25 12.53 2.73 13.60 0.44 
10.43 0.08 11.50 0.26 12.57 2.51 13.63 0.43 
10.47 0.08 11.53 0.28 12.60 2.29 13.67 0.43 
10.50 0.09 11.57 0.30 12.63 2.07 13.70 0.42 
10.53 0.09 11.60 0.32 12.67 1.86 13.73 0.41 
10.57 0.09 11.63 0.36 12.70 1.65 13.77 0.40 
10.60 0.09 11.67 0.40 12.73 1.45 13.80 0.40 
10.63 0.10 11.70 0.46 12.77 1.26 13.83 0.39 
10.67 0.10 11.73 0.53 12.80 1.10 13.87 0.38 
10.70 0.11 11.77 0.63 12.83 0.96 13.90 0.38 
10.73 0.11 11.80 0.75 12.87 0.86 13.93 0.37 
10.77 0.11 11.83 0.91 12.90 0.80 13.97 0.37 
10.80 0.12 11.87 1.13 12.93 0.76 14.00 0.36 

Continues on next page ... 
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Hyd. No. 4 
Pre-Development 25-Year 

Hydrograph type = SCS Runoff Peak discharge = 4.91 cfs 
Storm frequency = 25 yrs Time interval = 2 min 
Drainage area = 1.71 ac Curve number = 75 
Basin Slope = 3.3% Hydraulic length = 447 ft 
Tc method = USER Time of cone. (Tc) = 37 min 
Total precip. = 6.40 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 22,249 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

9.43 0.05 10.50 0.12 11.57 0.37 12.63 2.39 
9.47 0.05 10.53 0.12 11.60 0.40 12.67 2.14 
9.50 0.05 10.57 0.12 11.63 0.44 12.70 1.89 
9.53 0.05 10.60 0.13 11.67 0.49 12.73 1.66 
9.57 0.06 10.63 0.13 11.70 0.56 12.77 1.45 
9.60 0.06 10.67 0.13 11.73 0.65 12.80 1.26 
9.63 0.06 10.70 0.14 11.77 0.76 12.83 1.10 
9.67 0.06 10.73 0.14 11.80 0.91 12.87 0.99 
9.70 0.06 10.77 0.15 11.83 1.11 12.90 0.92 
9.73 0.06 10.80 0.15 11.87 1.36 12.93 0.87 
9.77 0.06 10.83 0.16 11.90 1.68 12.97 0.83 
9.80 0.06 10.87 0.16 11.93 2.06 13.00 0.80 
9.83 0.07 10.90 0.17 11.97 2.47 13.03 0.77 
9.87 0.07 10.93 0.18 12.00 2.89 13.07 0.74 
9.90 0.07 10.97 0.18 12.03 3.29 13.10 0.72 
9.93 0.07 11.00 0.19 12.07 3.68 13.13 0.69 
9.97 0.07 11.03 0.19 12.10 4.03 13.17 0.67 
10.00 0.07 11.07 0.20 12.13 4.35 13.20 0.65 
10.03 0.08 11.10 0.21 12.17 4.61 13.23 0.63 
10.07 0.08 11.13 0.21 12.20 4.81 13.27 0.62 
10.10 0.08 11.17 0.22 12.23 4.91 « 13.30 0.60 
10.13 0.08 11.20 0.23 12.27 4.90 13.33 0.59 
10.17 0.09 11.23 0.24 12.30 4.78 13.37 0.58 
10.20 0.09 11.27 0.24 12.33 4.59 13.40 0.56 
10.23 0.09 11.30 0.25 12.37 4.37 13.43 0.55 
10.27 0.09 11.33 0.26 12.40 4.15 13.47 0.54 
10.30 0.10 11.37 0.27 12.43 3.91 13.50 0.53 
10.33 0.10 11.40 0.29 12.47 3.67 13.53 0.52 
10.37 0.10 11.43 0.30 12.50 3.42 13.57 0.51 
10.40 0.11 11.47 0.32 12.53 3.16 13.60 0.50 
10.43 0.11 11.50 0.33 12.57 2.90 13.63 0.49 
10.47 0.11 11.53 0.35 12.60 2.64 13.67 0.48 

Continues on next page ... 
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Hyd. No. 5 
Pre-Development 100-Year 

Hydrograph type = SCS Runoff Peak discharge = 6.83 cfs 
Storm frequency = 100 yrs Time interval = 2 min 
Drainage area = 1.71 ac Curve number = 75 
Basin Slope = 3.3% Hydraulic length = 447 ft 
Tc method = USER Time of cone. (Tc) = 37 min 
Total precip. = 8.00 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume = 30,940 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

8.87 0.07 9.93 0.13 11.00 0.31 12.07 5.20 
8.90 0.07 9.97 0.14 11.03 0.32 12.10 5.68 
8.93 0.07 10.00 0.14 11.07 0.33 12.13 6.11 
8.97 0.08 10.03 0.14 11.10 0.34 12.17 6.46 
9.00 0.08 10.07 0.15 11.13 0.35 12.20 6.71 
9.03 0.08 10.10 0.15 11.17 0.36 12.23 6.83 « 
9.07 0.08 10.13 0.15 11.20 0.37 12.27 6.80 
9.10 0.08 10.17 0.16 11.23 0.38 12.30 6.62 
9.13 0.09 10.20 0.16 11.27 0.40 12.33 6.35 
9.17 0.09 10.23 0.17 11.30 0.41 12.37 6.04 
9.20 0.09 10.27 0.17 11.33 0.42 12.40 5.71 
9.23 0.09 10.30 0.17 11.37 0.44 12.43 5.38 
9.27 0.10 10.33 0.18 11.40 0.46 12.47 5.03 
9.30 0.10 10.37 0.18 11.43 0.48 12.50 4.68 
9.33 0.10 10.40 0.19 11.47 0.50 12.53 4.32 
9.37 0.10 10.43 0.19 11.50 0.52 12.57 3.96 
9.40 0.10 10.47 0.20 11.53 0.55 12.60 3.60 
9.43 0.11 10.50 0.20 11.57 0.58 12.63 3.24 
9.47 0.11 10.53 0.21 11.60 0.63 12.67 2.89 
9.50 0.11 10.57 0.21 11.63 0.69 12.70 2.56 
9.53 0.11 10.60 0.22 11.67 0.76 12.73 2.24 
9.57 0.11 10.63 0.23 11.70 0.86 12.77 1.94 
9.60 0.11 10.67 0.23 11.73 0.99 12.80 1.68 
9.63 0.12 10.70 0.24 11.77 1.16 12.83 1.47 
9.67 0.12 10.73 0.25 11.80 1.37 12.87 1.32 
9.70 0.12 10.77 0.25 11.83 1.65 12.90 1.22 
9.73 0.12 10.80 0.26 11.87 2.00 12.93 1.16 
9.77 0.12 10.83 0.27 11.90 2.45 12.97 1.11 
9.80 0.13 10.87 0.28 11.93 2.98 13.00 1.07 
9.83 0.13 10.90 0.29 11.97 3.56 13.03 1.03 
9.87 0.13 10.93 0.29 12.00 4.13 13.07 0.99 
9.90 0.13 10.97 0.30 12.03 4.68 13.10 0.96 

Continues on next page ... 
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Hyd. No. 7 
Post-Development 1-Year 

Hydrograph type = SCS Runoff Peak discharge = 3.55 cfs 
Storm frequency = 1 yrs Time interval = 2 min 
Drainage area = 2.45 ac Curve number = 81 
Basin Slope = 1.5 % Hydraulic length = 480 ft 
Tc method = USER Time of cone. (Tc)= 16 min 
Total precip. = 2.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 10,074 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

10.80 0.04 11.87 1.45 12.93 0.33 14.00 0.19 
10.83 0.04 11.90 1.89 12.97 0.32 14.03 0.18 
10.87 0.04 11.93 2.41 13.00 0.31 14.07 0.18 
10.90 0.04 11.97 2.92 13.03 0.31 14.10 0.18 
10.93 0.05 12.00 3.33 13.07 0.30 14.13 0.18 
10.97 0.05 12.03 3.55 « 13.10 0.29 14.17 0.17 
11.00 0.05 12.07 3.52 13.13 0.29 14.20 0.17 
11.03 0.05 12.10 3.27 13.17 0.28 14.23 0.17 
11.07 0.06 12.13 2.87 13.20 0.27 14.27 0.17 
11.10 0.06 12.17 2.43 13.23 0.27 14.30 0.17 
11.13 0.06 12.20 2.01 13.27 0.26 14.33 0.17 
11.17 0.07 12.23 1.61 13.30 0.26 14.37 0.17 
11.20 0.07 12.27 1.26 13.33 0.26 14.40 0.16 
11.23 0.08 12.30 0.98 13.37 0.25 14.43 0.16 
11.27 0.08 12.33 0.79 13.40 0.25 14.47 0.16 
11.30 0.09 12.37 0.69 13.43 0.24 14.50 0.16 
11.33 0.09 12.40 0.64 13.47 0.24 14.53 0.16 
11.37 0.10 12.43 0.61 13.50 0.24 14.57 0.16 
11.40 0.11 12.47 0.58 13.53 0.23 14.60 0.16 
11.43 0.12 12.50 0.55 13.57 0.23 14.63 0.16 
11.47 0.13 12.53 0.52 13.60 0.22 14.67 0.16 
11.50 0.13 12.57 0.49 13.63 0.22 14.70 0.16 
11.53 0.15 12.60 0.46 13.67 0.22 14.73 0.15 
11.57 0.16 12.63 0.44 13.70 0.21 14.77 0.15 
11.60 0.19 12.67 0.42 13.73 0.21 14.80 0.15 
11.63 0.24 12.70 0.40 13.77 0.21 14.83 0.15 
11.67 0.30 12.73 0.38 13.80 0.20 14.87 0.15 
11.70 0.40 12.77 0.37 13.83 0.20 14.90 0.15 
11.73 0.52 12.80 0.36 13.87 0.20 14.93 0.15 
11.77 0.67 12.83 0.35 13.90 0.20 14.97 0.15 
11.80 0.86 12.87 0.34 13.93 0.19 15.00 0.15 
11.83 1.12 12.90 0.33 13.97 0.19 15.03 0.15 

Continues on next page ... 
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Hyd. No. 8 
Post-Development 2-Year 

Hydrograph type = SCS Runoff Peak discharge = 5.28 cfs 
Storm frequency = 2 yrs Time interval = 2 min 
Drainage area = 2.45 ac Curve number = 81 
Basin Slope = 1.5 % Hydraulic length = 480 ft 
Tc method = USER Time of cone. (Tc)= 16 min 
Total precip. = 3.50 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 14,815 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

10.37 0.05 11.43 0.23 12.50 0.77 13.57 0.32 
10.40 0.06 11.47 0.24 12.53 0.73 13.60 0.31 
10.43 0.06 11.50 0.26 12.57 0.69 13.63 0.31 
10.47 0.06 11.53 0.27 12.60 0.65 13.67 0.30 
10.50 0.06 11.57 0.30 12.63 0.61 13.70 0.30 
10.53 0.07 11.60 0.35 12.67 0.58 13.73 0.29 
10.57 0.07 11.63 0.43 12.70 0.56 13.77 0.29 
10.60 0.07 11.67 0.54 12.73 0.53 13.80 0.28 
10.63 0.08 11.70 0.69 12.77 0.52 13.83 0.28 
10.67 0.08 11.73 0.89 12.80 0.50 13.87 0.27 
10.70 0.08 11.77 1.13 12.83 0.49 13.90 0.27 
10.73 0.09 11.80 1.43 12.87 0.48 13.93 0.27 
10.77 0.09 11.83 1.82 12.90 0.47 13.97 0.26 
10.80 0.09 11.87 2.33 12.93 0.46 14.00 0.26 
10.83 0.10 11.90 2.97 12.97 0.45 14.03 0.25 
10.87 0.10 11.93 3.71 13.00 0.44 14.07 0.25 
10.90 0.11 11.97 4.44 13.03 0.43 14.10 0.25 
10.93 0.11 12.00 5.00 13.07 0.42 14.13 0.24 
10.97 0.12 12.03 5.28 « 13.10 0.41 14.17 0.24 
11.00 0.12 12.07 5.20 13.13 0.40 14.20 0.24 
11.03 0.12 12.10 4.79 13.17 0.39 14.23 0.24 
11.07 0.13 12.13 4.19 13.20 0.38 14.27 0.23 
11.10 0.13 12.17 3.53 13.23 0.37 14.30 0.23 
11.13 0.13 12.20 2.90 13.27 0.37 14.33 0.23 
11.17 0.14 12.23 2.31 13.30 0.36 14.37 0.23 
11.20 0.15 12.27 1.80 13.33 0.36 14.40 0.23 
11.23 0.16 12.30 1.40 13.37 0.35 14.43 0.23 
11.27 0.17 12.33 1.12 13.40 0.34 14.47 0.22 
11.30 0.18 12.37 0.97 13.43 0.34 14.50 0.22 
11.33 0.19 12.40 0.90 13.47 0.33 14.53 0.22 
11.37 0.20 12.43 0.86 13.50 0.33 14.57 0.22 
11.40 0.22 12.47 0.82 13.53 0.32 14.60 0.22 

Continues on next page ... 
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English 

Hyd. No. 9 

Post-Development 10-Year 

Hydrograph type = SCS Runoff Peak discharge = 11.38 cfs 
Storm frequency = 10 yrs Time interval = 2 min 
Drainage area = 2.45 ac Curve number = 81 
Basin Slope = 1.5 % Hydraulic length = 480 ft 
Tc method = USER Time of cone. (Tc)= 16 min 
Total precip. = 5.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume = 32, 100 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

9.17 0.11 10.23 0.21 11.30 0.56 12.37 1.93 
9.20 0.12 10.27 0.22 11.33 0.59 12.40 1.79 
9.23 0.12 10.30 0.22 11.37 0.62 12.43 1.70 
9.27 0.12 10.33 0.23 11.40 0.65 12.47 1.61 
9.30 0.12 10.37 0.23 11.43 0.69 12.50 1.53 
9.33 0.12 10.40 0.24 11.47 0.72 12.53 1.44 
9.37 0.12 10.43 0.25 11.50 0.75 12.57 1.35 
9.40 0.13 10.47 0.25 11.53 0.80 12.60 1.28 
9.43 0.13 10.50 0.26 11.57 0.87 12.63 1.20 
9.47 0.13 10.53 0.27 11.60 1.00 12.67 1.14 
9.50 0.13 10.57 0.27 11.63 1.19 12.70 1.09 
9.53 0.13 10.60 0.28 11.67 1.48 12.73 1.05 
9.57 0.13 10.63 0.29 11.70 1.86 12.77 1.01 
9.60 0.14 10.67 0.30 11.73 2.34 12.80 0.98 
9.63 0.14 10.70 0.31 11.77 2.91 12.83 0.95 
9.67 0.14 10.73 0.32 11.80 3.61 12.87 0.93 
9.70 0.14 10.77 0.33 11.83 4.48 12.90 0.91 
9.73 0.15 10.80 0.34 11.87 5.57 12.93 0.89 
9.77 0.15 10.83 0.35 11.90 6.92 12.97 0.87 
9.80 0.15 10.87 0.36 11.93 8.45 13.00 0.85 
9.83 0.16 10.90 0.37 11.97 9.88 13.03 0.83 
9.87 0.16 10.93 0.38 12.00 10.93 13.07 0.81 
9.90 0.16 10.97 0.40 12.03 11.38« 13.10 0.79 
9.93 0.17 11.00 0.41 12.07 11.09 13.13 0.77 
9.97 0.17 11.03 0.41 12.10 10.12 13.17 0.75 
10.00 0.18 11.07 0.42 12.13 8.77 13.20 0.74 
10.03 0.18 11.10 0.43 12.17 7.33 13.23 0.72 
10.07 0.18 11.13 0.44 12.20 5.97 13.27 0.71 
10.10 0.19 11.17 0.45 12.23 4.72 13.30 0.70 
10.13 0.19 11.20 0.48 12.27 3.65 13.33 0.69 
10.17 0.20 11.23 0.50 12.30 2.80 13.37 0.68 
10.20 0.20 11.27 0.53 12.33 2.23 13.40 0.67 

Continues on next page ... 
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English 

Hyd. No. 10 
Post-Development 25-Year 

Hydrograph type = SCS Runoff Peak discharge = 13.01 cfs 
Storm frequency = 25 yrs Time interval = 2 min 
Drainage area = 2.45 ac Curve number = 81 
Basin Slope = 1.5 % Hydraulic length = 480 ft 
Tc method = USER Time of cone. (Tc)= 16 min 
Total precip. = 6.40 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume = 36,852 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

8.97 0.13 10.03 0.22 11.10 0.52 12.17 8.34 
9.00 0.13 10.07 0.23 11.13 0.53 12.20 6.78 
9.03 0.14 10.10 0.24 11.17 0.54 12.23 5.36 
9.07 0.14 10.13 0.24 11.20 0.57 12.27 4.13 
9.10 0.14 10.17 0.25 11.23 0.60 12.30 3.16 
9.13 0.15 10.20 0.25 11.27 0.63 12.33 2.52 
9.17 0.15 10.23 0.26 11.30 0.67 12.37 2.18 
9.20 0.15 10.27 0.27 11.33 0.71 12.40 2.02 
9.23 0.15 10.30 0.27 11.37 0.74 12.43 1.92 
9.27 0.15 10.33 0.28 11.40 0.78 12.47 1.82 
9.30 0.16 10.37 0.29 11.43 0.82 12.50 1.72 
9.33 0.16 10.40 0.30 11.47 0.86 12.53 1.62 
9.37 0.16 10.43 0.30 11.50 0.89 12.57 1.53 
9.40 0.16 10.47 0.31 11.53 0.95 12.60 1.44 
9.43 0.16 10.50 0.32 11.57 1.04 12.63 1.36 
9.47 0.16 10.53 0.33 11.60 1.18 12.67 1.29 
9.50 0.17 10.57 0.34 11.63 1.41 12.70 1.23 
9.53 0.17 10.60 0.35 11.67 1.75 12.73 1.18 
9.57 0.17 10.63 0.36 11.70 2.19 12.77 1.14 
9.60 0.17 10.67 0.37 11.73 2.74 12.80 1.10 
9.63 0.17 10.70 0.38 11.77 3.41 12.83 1.07 
9.67 0.18 10.73 0.39 11.80 4.22 12.87 1.05 
9.70 0.18 10.77 0.40 11.83 5.22 12.90 1.02 
9.73 0.18 10.80 0.41 11.87 6.46 12.93 1.00 
9.77 0.19 10.83 0.42 11.90 8.00 12.97 0.98 
9.80 0.19 10.87 0.44 11.93 9.73 13.00 0.96 
9.83 0.20 10.90 0.45 11.97 11.35 13.03 0.93 
9.87 0.20 10.93 0.47 12.00 12.52 13.07 0.91 
9.90 0.21 10.97 0.48 12.03 13.01 « 13.10 0.89 
9.93 0.21 11.00 0.49 12.07 12.66 13.13 0.87 
9.97 0.21 11.03 0.50 12.10 11.54 13.17 0.85 
10.00 0.22 11.07 0.51 12.13 9.99 13.20 0.83 

Continues on next page ... 
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English 

Hyd. No. 11 

Post-Development 100-Year 

Hydrograph type = SCS Runoff Peak discharge = 17.38 cfs 
Storm frequency = 100 yrs Time interval = 2 min 
Drainage area = 2.45 ac Curve number = 81 
Basin Slope = 1.5 % Hydraulic length = 480 ft 
Tc method = USER Time of cone. (Tc)= 16 min 
Total precip. = 8.00 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Total Volume= 49,792 cuft 

Hydrograph Discharge Table 

Time -- Outflow Time -- Outflow Time -- Outflow Time -- Outflow 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfs) 

8.57 0.17 9.63 0.28 10.70 0.57 11.77 4.77 
8.60 0.18 9.67 0.28 10.73 0.58 11.80 5.87 
8.63 0.18 9.70 0.29 10.77 0.60 11.83 7.22 
8.67 0.19 9.73 0.29 10.80 0.62 11.87 8.88 
8.70 0.19 9.77 0.30 10.83 0.64 11.90 10.92 
8.73 0.19 9.80 0.31 10.87 0.66 11.93 13.19 
8.77 0.20 9.83 0.31 10.90 0.68 11.97 15.30 
8.80 0.20 9.87 0.32 10.93 0.69 12.00 16.80 
8.83 0.21 9.90 0.33 10.97 0.71 12.03 17.38 « 
8.87 0.21 9.93 0.33 11.00 0.73 12.07 16.85 
8.90 0.21 9.97 0.34 11.03 0.74 12.10 15.33 
8.93 0.22 10.00 0.35 11.07 0.75 12.13 13.24 
8.97 0.22 10.03 0.35 11.10 0.77 12.17 11.03 
9.00 0.23 10.07 0.36 11.13 0.78 12.20 8.94 
9.03 0.23 10.10 0.37 11.17 0.80 12.23 7.05 
9.07 0.24 10.13 0.38 11.20 0.84 12.27 5.42 
9.10 0.24 10.17 0.39 11.23 0.88 12.30 4.14 
9.13 0.24 10.20 0.39 11.27 0.93 12.33 3.29 
9.17 0.25 10.23 0.40 11.30 0.98 12.37 2.84 
9.20 0.25 10.27 0.41 11.33 1.03 12.40 2.63 
9.23 0.25 10.30 0.42 11.37 1.08 12.43 2.50 
9.27 0.26 10.33 0.43 11.40 1.13 12.47 2.37 
9.30 0.26 10.37 0.45 11.43 1.19 12.50 2.24 
9.33 0.26 10.40 0.46 11.47 1.24 12.53 2.11 
9.37 0.26 10.43 0.47 11.50 1.29 12.57 1.99 
9.40 0.27 10.47 0.48 11.53 1.36 12.60 1.87 
9.43 0.27 10.50 0.49 11.57 1.49 12.63 1.77 
9.47 0.27 10.53 0.50 11.60 1.69 12.67 1.68 
9.50 0.27 10.57 0.51 11.63 2.01 12.70 1.60 
9.53 0.27 10.60 0.53 11.67 2.48 12.73 1.53 
9.57 0.28 10.63 0.54 11.70 3.10 12.77 1.48 
9.60 0.28 10.67 0.55 11.73 3.86 12.80 1.43 

Continues on next page ... 



Hydrograph Plot 

Hyd. No. 13 

1 YR POST ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 1 yrs 
Inflow hyd. No. = 7 
Max. Elevation = 85. 79 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.30 cfs 
= 2 min 

English 

= FINAL REVISION­
= 4,733 cuft 

Total Volume= 10,074 cuft 

13 - Reservoir - 1 Yr - Qp = 0.30 cfs 
4 

3 1-~-----·-· 

J!! 
u 2 
a 

1 

0 
0 

j 

i 

i 

.... 

10 

.. 

----

l 

-.......:..:::: ----
20 

Time (hrs) 

I 

/ Hyd. 7 

. 

i 

.. 
! 

/ Hyd. 13 

30 40 



Hydrograph Plot 

Hyd. No. 14 

2 YR POST ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 2 yrs 
Inflow hyd. No. = 8 
Max. Elevation = 86.44 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 0.36 cfs 
= 2 min 

English 

= FINAL REVISION­
= 7,568 cuft 

Total Volume= 14,815 cuft 

, .. 
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! 
14 - Reservoir - 2 Yr - Qp = 0.36 cfs 
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Hydrograph Plot 

Hyd. No. 15 

10 YR POST ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 10 yrs 
Inflow hyd. No. = 9 
Max. Elevation = 87 .62 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 3.78 cfs 
= 2 min 

English 

= FINAL REVISION­
= 14, 151 cuft 

Total Volume = 32,099 cuft 

15 - Reservoir - 10 Yr - Qp = 3.78 cfs 

/ Hyd.9 

1 0--1------

J!? 
CJ ; 

a 

5-+---- ______, _______ ------+-------+ I 

! I 

/ Hyd. 15 

I 
L_ ______ _ 

Time (hrs) ········------ J 



Hydrograph Plot 

Hyd. No. 16 

25 YR POST ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 25 yrs 
Inflow hyd. No. = 10 
Max. Elevation = 87.81 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 5.48 cfs 
= 2 min 

English 

= FINAL REVISION­
= 15,404 cuft 

Total Volume = 36,851 cuft 

--~--- ··1 
16 - Reservoir - 25 Yr - Qp = 5.48 cfs I 
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Hydrograph Plot 

Hyd. No. 17 

100 YR POST ROUTED 

Hydrograph type = Reservoir 
Storm frequency = 100 yrs 
Inflow hyd. No. = 11 
Max. Elevation = 88.40 ft 

Storage Indication method used. 

Peak discharge 
Time interval 
Reservoir name 
Max. Storage 

= 6.49 cfs 
= 2 min 

English 

= FINAL REVISION­
= 19,980 cuft 

Total Volume= 49,791 cuft 

17 - Reservoir - 100 Yr - Qp = 6.49 cfs 
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JCSA OPERATIONS CENTER SITE EXPANSION 

AES Project No. 8651-18 

October 31, 2000 

Prepared by 

CONSULTING ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

757-253-0040 
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CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 
FORBMP/SWM 

Tewnlng Road Maintenance Parking/Materials Storage Facility 
for 

PRE-DEVELOPMENT CONDITIONS TO POINT OF CONCERN 
A Pre-Development Drainage Area to Point of Concern = 

James City Service Authority 
AES Project No.: 8651-18 

October 17. 2000 

B. Pre-development Land Use, Soil Classification and Calculation of Composite Curve Number 

Soil Hvdrologic 

~ 

1) 11-C Craven-Uchee 
2) 19-B Kempsville-Emporia Fine Sandy Loam 
3) 17 Johnston complex 

Totals= 
Composite CN = 

C. Pre-Development Time of Concentration CalculatiOns 
1) Overland Flow (maximum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient., n (table 5-7) 
Length of ovel1and flow, L 
2-year 24-hour rainfall, P2 
Average slope of overland flow , s 
Travel time, Tt = (0.007*(n*L)"0.8)/(P2"0.5*s"0.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface description, paved or unpaved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, Tt = U(3600*v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tt = U(3600*v) 

Total Time of Concentration = 

c 
B 
D 

Pre-Development L8nd Use 

Wooded 
Wooded 
Wooded 

Page 1 

~ 
.la!!2..Y!!l 
~ 

0.62 
0.16 
0.93 

1.71 

~ 
Number 
tor Land 

~ 

or 

73 
80 
79 

1.71 Acres 

45 
10 
73 

128 
75 

mainly wooded 
0.4 
200 Feet 
3.6 Inches 

0.0335 feet per foot 
0.48 hours 

unpaved, wooded 
247 Feet 

0.0335 feel per foot 
0.5 feel per second 

0.14 hours 

0 Feet 
2.5 feet per second 

o.oo hours 

0.62 hours 
37 minutes 
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U. POST-DEVELOPMENT CONDITIONS TO POINT OF CONCERN (for total site and Off-site Contributing Areas) 
A. Post-Development Drainage Ania to Point of Concern = 
B. Post-development Lend Use, Soil Classification and Calculation of Composite Curve Number 

Soil Hvdro!ogic 
~ 

1) 11-C Craven-Uchee 
2) 11-C Craven-Uchee 
3) 19-B Kampsville-Emporia Fine Sandy Loam 
4) 19-B Kampsville-Emporia Fine Sendy Loam 
5) 17 Johnston Complex 
6) 17 Johnston Complex 

Total Adjusted CN " 
Composite CN • 

C. Post-Development Time of Concentration Calculations 
1) Ovelland Flow (maicimum 300 feet) 

Surface description (table 5-7) 
Manning's roughness coefficient .. n (table 5-7) 
Length of oveitand flow, L 
25-year 24-1\our rainfan, P25 
Average slope of overland flow , s 
Travel time, Tl= (0.007"(n*L)"0.8)/(P2"0.5"s"0.4) 

2) Shallow concentrated flow (maximum 300 feel) 
Surface description, paved or unpaved 
Length of shaUow concentrated flow, L 
Average slope of sh&Uow concentrated flow. s 
Average velocity, v 
Travel time, Tl= U(3600*v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tt = U(3600*v) 

Total Time of Concentration = 

c 
c 
B 
B 
D 
D 

post-Develooment Land Use 

Parking & Material Storage 
Green Space 

Parking & Matellal Storage 
Green Space 

Parking & BMP Surface 
Green Space 

Page2 

~ 
Land Use 

~ 

1.07 
0.72 
0.22 
0.14 
1.00 
0.68 

3.83 

~ 
Number 
for Land 

~ 

92 
74 
90 
61 
93 
80 

or 

3.83 Acres 

~ 
~ 

98 
53 
20 
9 

93 
54 

327 
85 

impervious, commercial 
02 

100 Feet 
6.5 inches 

0.01 feet per foot 
0.19 hours 

impervious, commerdal 
200 Feet 
0.02 feet per foot 
1.00 feel per second 
0.06 hours 

180 Feet 
2.5 feet per second 

0.02 hours 

0.27 hours 
18 minutes 
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PROPOSED ESTIMATED POND(S) VOLUME 

Elevation Depth 

83 0 

84 

85 

86 

87 

88 

89 

90 

91 

DETERMINING WATER QUALITY VOLUMES j 
Impervious post development area 

70% imperviousness On-Site of BMP Watershed 

Total areas of Imperviousness 

Water Quality Volume at 1 .0-inch per impervious acre = 

Water Quality Volume at 1.5-inch per impervious acre = 

Water Quality Volume at 2.0-inch per impervious acre = 

Normal Pool Volume Required for Wet ED Pond = 
Normal Pool Volume Required for Wet Pond = 

Area 

WI.Al 

1335 

1965 

2753 

3812 

9950 

11777 

13729 

15842 

18287 

Incremental Volume 

!9Ll!J 

9732 cubic feet 
19464 cubic feet 

Page3 

0 

1650 

2359 

3283 

8881 

10864 

12753 

14786 

17065 

Inc. Volume Sum Sum 

!9L.:tlU Volume Volume 

!9Ll!J !9L.:tlU 

0 0 0 

61 1650 61 

87 4009 148 

122 7292 270 

255 14173 525 

Normal Pool 87.00 for 10 Point Wet ED Pond 

402 25036 927 
WSEL for Channel Protection in WET ED Pond is 88.62 

472 37789 1400 

548 52575 1947 

632 69639 2579 

2.681 Ac. 

2.681 Ac. 

0.22 Ac. fl 
9732 cu. fl 

360 cu. yd. 

0.34 Ac. fl I 
14598 cu. fl 6 point BMP 

541 cu. yd. 

0.45 Ac. fl I 
19464 cu. fl 8or10 point BMP 

721 cu. yd. 
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DETERMINING RELEASE RATE OF 1·YEAR, 24-HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECTION / 

Volume Of 1-Year, 24-Hour Stonn (based upon Hydrograph #1) = 19,272 cubic feet 

Elevation Of water surface associated with 1-Year, 24-Hour Stonn Volume 88.7 

Elevation Of Release Inlet for Channel Protection = 87.0 

Average Head, in feet, on Release Inlet= 0.8 

Average Release Rate Caleulation 19 272 cubic feet 
(24 hours x 60 minutes/hour x 60 seconds/ minute) 

Calculation of Size of Release Inlet 

Diameter Of Release Inlet = 2 • ( Q I ((64.32 • (h / 2)) • (112) • 0.6 • 3.14))) • (112) 
where, Q equals Average Release Rate, in ds 

h equals Average Head, In feet 

Diameter of Release Inlet = 0.30 feet, or 

Page4 

4 inches 

0.2 els AVERAGE NotPeak 
(Peak estimated at 2 •average, 

or 0.4 cts 

USE 4" DIAMETER IN DESIGN 
(one pipe size larger used In model, see 
Hydragraph #15 for justification) 
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VI. DETERMINING RELEASE RATE OF EXTENDED DETENTION WET POND VOLUME 

Volume of Extended Detention for Wet ED Pond = 9, 732 CUblc feet 

Elevation of water surface associated with Extended Extension Volume = 67.9 

Elevation of Release Inlet for Channel Protection = 67.0 

Average Head, in feet, on Release Inlet• 0.5 

Average Release Rate Calculation 9,732 cubic feet 
(24 hours x 60 minutes/hour x 60 seconds/ minute) 

Calculation of Size of Release Inlet 

Diameter of Release Inlet= 2 • (QI ((64.32 • (h / 2)) A (112) • 0.6 • 3.14))) A (112) 

where, Q equals Average Release Rate, in cfs 
h equals Average Head, in feet 

Diameter of Release Inlet = 0.30 feet, or 

VU. DETERMINING MINIMUM PIPE SIZE FOR 24-HOUR DRAWDOWN OF NORMAL POOL 

Volume of Water at Normal Pool Elevation = 

Elevation of water Surface associated with Normal Pool = 

Elevation of Drawdown Pipe = 

Average Head, in feet, on Release Inlet= 

Average Release Rate Calculation 14 173 cubic feet 

14,173 cubic feet 

87.0 

82.5 

2.3 

(24 hours x 60 minutes/hour x 60 seconds/ minute) 

Calculation of Size of Drawdown Pipe 

Diameter of Release Inlet= 2 • (QI ((64.32 • (h / 2)) A (112) • 0.6 • 3.14))) A (1/2) 

where, Q equals Average Release Rate, in cfs 
h equals Average Head, in feel 

Diameter of Release Inlet = 0.20 feet, or 
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4 inches 

3 inches 

0.1 cfsAVERAGE NotPeak 
(Peak estimated at 2 • average, 

or 0.2 cfs 

USE 6" DIAMETER 
(one pipe size larger per BMP Design 
Guidelines) 

0.2 cfs AVERAGE Not Peak 
{Peak estimated at 2 • average, 

or 0.3 cfs 

USE 4" DIAMETER 
(one pipe size larger per BMP Design 
GuldeUnes) 
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Hyd. Hydrograph 
No. type 

(origin) 

1 SCS Runoff 

2 SCS Runoff 

3 SCS Runoff 

4 SCS Runoff 

5 SCS Runoff 

7 SCS Runoff 

8 SCS Runoff 

9 SCS Runoff 

10 SCS Runoff 

11 SCS Runoff 

15 Reservoir 

16 Reservoir 

17 Reservoir 

18 Reservoir 

19 Reservoir 

24 Reservoir 

25 Reservoir 

Peak Time Timeto Volume 
flow interval peak 

(cfs) (min) (min) (cuft) 

1.0 2 736 5,109 

1.7 2 736 7,989 

4.2 2 734 19,100 

4.9 2 734 22,249 

6.8 2 734 30,940 

6.9 2 722 19,272 

9.7 2 722 27,333 

19.5 2 722 55,769 

22.1 2 722 63,453 

28.9 2 722 84,222 

0.4 2 816 16,081 

1.5 2 746 24,135 

3.6 2 740 52,558 

3.7 2 742 60,239 

3.9 2 748 81,005 

1.7 2 742 22,163 

3.7 2 742 58,276 

Return 
period 
(yrs) 

1 

2 

10 

25 

100 

1 

2 

10 

25 

100 

1 

2 

10 

25 

100 

2 

25 

I Proj. file: 865118.gpw IDF file: Jcc.idf 

I 
I 

Page 1 

Inflow Maximum Maximum Hydrograph 
hyd(s) elevation storage description 

(ft) (cuft) 

- - - Pre-Development 1- ltl 

- - - Pre-Development 2- fi 

- - - Pre-Development 10 'I 

- - - Pre-Development 25 "' 

- - - Pre-Development 10 rJ 

- - - Post-Development 1 

- - - Post-Development 2 "I 

- - - Post-Development 1i ' 

- - - Post-Development 2! 

- - - Post-Development "II! c 
-

7 88.01 25, 111 1-Yr Routed 

8 88.25 28,184 2-YrRouted 

9 89.26 41,648 10-Yr Routed 

10 89.54 45,797 25-Yr Routed 

11 90.27 57,227 100-Yr Routed 

8 88.21 27,728 2-Yr, Sediment Basa 

10 89.52 45,479 25-Yr, Sediment Bai I\ 

Run date: 10-17-2000 



------------------­
,_, -------~"~-~s~A ~-~\d,..."'l4 _ ~~ S,~.:. Pee - ve"e'-D=-P"~~ei--cr--'---~--'---=-----------~ 

1.5 

1.0 

~ 
(,) 

a 
0.5 

0.0 
0 

1 - SCS Runoff -1 Yr - Qp = 1.03 cfs 

5 

"-~ 
J 

10 

Time (hrs) 

15 
-

20 25 

/ Hyd. 1 

·~,,...,/fib 



------------------­
J~SA \SwNIMC. 12.oAD S'c-r~ 

2.0 

1.5 

$1 
CJ a 1.0 

0.5 

0.0 
0 

PfZ.e - i::>ES"E.t..DPt--'te~..,-

2 - SCS Runoff - 2 Yr - Qp = 1.69 cfs 

5 

~ --
~ 

10 

Time (hrs) 

15 
-

20 25 

/ Hyd.2 

to/c 7/t!IO 



-------------------
5 

4 

J!? 3 
(.) 

a 
2 

1 

0 
0 

Jc.SA l~i--&1~ ~,._.-, 51-r-.t 
?tis - Ds;~c...oPM&M-r-

3 - SCS Runoff - 10 Yr - Qp = 4.21 cfs 

/ Hyd.3 

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

_..) 
\.._ 

5 10 15 20 25 

Time (hrs) 

10}•1/06 



------------------­
J~SA \E.~~ 1M.c, lZoAo <Sa~ 

5 

4 

J!? 3 
(.) 

a 
2 

1 

0 
0 

'PCZE - L)&Jt!C..O P ~IE.~ r 
4 - SCS Runoff - 25 Yr - Qp = 4.91 cfs 

/ Hyd.4 

~ " - -
5 10 15 20 25 

Time (hrs) 

>o/n/0o 



-------------------
' ~SA \~,_.,,A.44 12c~ ~t-Cf! 

ffZE-~"E.L-'OPM~I 

8 I 

6 

J!! 
~ 4 

2 

0 
0 

5 - SCS Runoff - 100 Yr - Qp = 6.83 cfs 

~ '-.._ 
5 10 15 20 25 

Time (hrs) 

/ Hyd.5 

10 /r1 { Ql 



I 
Qcfs I 

0 I\.) ~ en 00 I 0 

I 
.._._. 

I I 

CJ1 en I 0 
en L 

~ I -I ::0 d' "" -· l> 
3 -lo. c 

0 :J ~ 
~ I CD L O· ·...-... 

:::J" =R tj £ 
I 1-

~ r I ~ -t ...._,,.. 
-lo. ~& I CJ1 -< "" ~ .... ~ t I I ?:,. 

04 'f) 
I -c 4 

I\.) "' 0 II 
en I • 
()0 

I .._._. 
I\.) n CJ1 ur I 

' I 
I 
'< I c. . 

~ --..J - I ~ 

i' 
I 



-f1 --.,J ., 

Qcfs 

0 
o.__~-f-~-+-~~~~--+-~~ 

' I '< a. . 
CX> 

co 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 



------------------­
Jc.SA l6wMt~ 12.n"° C),.,~ 

20 

15 

J!? 
(.) a 10 

5 

0 
0 

o~ -r - 'DESv £.l. o i>>--;e: M-r 

9 - SCS Runoff -10 Yr - Qp = 19.51 cfs 

/ Hyd.9 

~~ 
5 10 15 20 25 

Time (hrs) 

10/nl•a 



-------------------
~------J~C5A_~~~~MJ 5,_--=-,......,--=,tt'-------------___, 

'Po~-r - 'D6~c...O~N-r 

25 

20 

~ 15 
0 

a 
10 

5 

0 
0 

10 - SCS Runoff - 25 Yr - Qp = 22.07 cfs 

/ Hyd. 10 

~ "'--
5 10 15 20 25 

Time (hrs) 

(Q /c7 /co 



-------------------
30 

25 

20 
J!? 
CJ a 15 

10 

5 

0 
0 

Jc..<; A ~wtJ.1M.C.. ~ Sn&?. 
t:>-,-r - DES""C.a...oPMEA.t"t' 

11 - SCS Runoff - 100 Yr - Qp = 28.89 cfs 

/Hyd.11 

I~ \...._ 

5 10 15 20 25 

Time (hrs) 

10 /17 /oa 



I 
JC.SA \~ ,~ .. Jt-4 Ir.Jc bt "eo1trD 51-re 

I 
Reservoir Report Page 1 

English 
Reservoir No. 1 - Tewning Road BMP/SWM 

I Pond Data 
Pond storage is based on known contour areas 

I Stage I Storage Table 
Stage Elevation Contour area Iner. Storage Total storage 

I ft ft sqft cuft cuft 

0.00 83.00 1,335 0 0 

I 
1.00 84.00 1,965 1,650 1,650 
2.00 85.00 2,753 2,359 4,009 
3.00 86.00 3,812 3,283 7,292 
4.00 87.00 9,950 6,881 14, 173 

1- 5.00 88.00 11,777 10,864 25,037 
6.00 89.00 13,729 12,753 37,790 
7.00 90.00 15,842 14,786 52,576 

I 
8.00 91.00 18,287 17,065 69,641 

Culvert I Orifice Structures Weir Structures 

I [A] [B] [C] [D] [A] [B] [C] [D] 

Rise in = 8.0 4.0 0.0 0.0 Crest Len ft = 3.0 5.0 250.0 0.0 

I Span in = 8.0 4.0 0.0 0.0 Crest El. ft = 88.01 90.30 91.00 0.00 

No. Barrels = 1 1 0 0 WeirCoeff. = 3.00 3.00 3.00 0.00 

Invert El. ft = 82.50 87.00 0.00 0.00 Eqn. Exp. = 1.50 1.50 1.50 0.00 

I Length ft = 46.0 0.5 0.0 0.0 Multi-Stage =Yes No No No 

Slope% = 1.35 0.00 0.00 0.00 

I 
N-Value = .013 .013 .000 .000 

Orif. Coeff. = 0.60 0.60 0.00 0.00 

Tailwater Elevation = 82.67 ft / Multi-Stage -- Yes No No 

I Note: All outflows have been analyzed under inlet and outlet control. 

Stage I Storage I Discharge Table 
J 

I Stage Storage Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

I 0.00 0 83.00 0.69 0.00 0.00 0.00 0.00 0.00 
1.00 1,650 84.00 1.63 0.00 0.00 0.00 0.00 0.00 
2.00 4,009 85.00 2.15 0.00 0.00 0.00 0.00 0.00 

I 
3.00 7,292 86.00 2.57 0.00 0.00 0.00 0.00 0.00 
4.00 14,173 87.00 2.94 0.00 0.00 0.00 0.00 0.00 
5.00 25,037 88.00 3.26 0.38· 0.00 0.00 0.00 0.38, 
6.00 37,790 89.00 3.55 0.00 8.87 0.00 0.00 3.55 

I 7.00 52,576 90.00 3.82 0.00 25.27 0.00 0.00 3.82 
8.00 69,641 91.00 4.07 0.00 46.53 8.78 0.00 12.86 

I 
I 
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JC.SA. -r.e.w.~1 "'1.c, '2o ~'C> .,,,.,..-e, 
Reservoir Report 

Reservoir No. 10 - Tewning Rd. Sed. Basin 

Pond Data 
Pond storage is based on known contour areas 

Stage I Storage Table 
Stage Elevation Contour area Iner. Storage Total storage 
ft ft sqft cuft cuft 

0.00 83.00 1,335 0 0 
1.00 84.00 1,965 1,650 1,650 
2.00 85.00 2,753 2,359 4,009 
3.00 86.00 3,812 3,283 7,292 
4.00 87.00 9,950 6,881 14,173 
5.00 88.00 11,777 10,864 25,037 
6.00 89.00 13,729 12,753 37,790 
7.00 90.00 15,842 14,786 52,576 
8.00 91.00 18,287 17,065 69,641 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [DJ [AJ 

Rise in = 8.0 6.0 0.0 0.0 Crest Len ft = 3.0 
Span in = 8.0 6.0 0.0 0.0 Crest El. ft = 88.01 
No. Barrels = 1 1 0 0 WeirCoeff. = 3.00 
Invert El. ft = 82.50 87.00 0.00 0.00 Eqn. Exp. = 1.50 
Length ft = 46.0 0.5 0.0 0.0 Multi-Stage =Yes 
Slope 0.k = 1.35 0.00 0.00 0.00 
N-Value = .013 .013 .000 .000 
Orif. Coeff. = 0.60 0.60 0.00 0.00 

[BJ 

5.0 
90.30 
3.00 
1.50 
No 

Multi-Stage -- Yes No No Tailwater Elevation = 0.00 ft 

Page 1 

English 

[CJ [DJ 

250.0 0.0 
91.30 0.00 
3.00 0.00 
1.50 0.00 
No No 

Note: All outflows have been anelyzed under inlet and outlet control. 

Stage I Storage I Discharge Table 

Stage Storage Elevation ClvA ClvB ClvC ClvD WrA WrB WrC WrD Discharge 
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs 

0.00 0 83.00 0.69 0.00 0.00 0.00 0.00 0.00 
1.00 1,650 84.00 1.70 0.00 0.00 0.00 0.00 0.00 
2.00 4,009 85.00 2.21 0.00 0.00 0.00 0.00 0.00 
3.00 7,292 86.00 2.62 0.00 0.00 0.00 0.00 0.00 
4.00 14,173 87.00 2.98 0.00 0.00 0.00 0.00 0.00 
5.00 25,037 88.00 3.29 0.82 0.00 0.00 0.00 0.82 
6.00 37,790 89.00 3.58 0.00 8.87 0.00 0.00 3.58 
7.00 52,576 90.00 3.85 0.00 25.27 0.00 0.00 3.85 
8.00 69,641 91.00 4.10 0.00 46.53 8.78 0.00 12.89 
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CONSULTING ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
Fax: (757) 220-8994 

E-Mail: aes@aesva.com 
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JAMES CITY SERVICE AUTHORITY 
TEWNING ROAD SITE 

SWM I BMP BOUYANCE CALCULATIONS 
October 17, 2000 

Note: THESE CALCULATION PROVIDED TO INSURE THE PRINCIPAL SPILLWAY I RISER DOES NOT HA VE THE 
TENDENCY TO FLOAT. 

./ 
ELEVA TIOIN OF RISER CREST= 88.0 

ELEVATION OF INVERT OF RISER= 82.0 
/ 

(AFTER GROUTING) 

INSIDE DIMENSION OF RISER= 2.8 x 2.8 feet 

OUTSIDE DIMENSION OF RISER= 3.5 x 3.5 feet 

WEIGHT OF WATER DISPLACED BY AIR 

Weight of water displaced by air Weight of water per cu. Ft. * 2.8 * 2.8* (El. Of Riser Creast - El. Of riser 
invert) 

Weight of water displaced by air 2,935 lbs. 

WEIGHT OF PRINCIPAL SPILLWAY I RISER 

Weight of concrete of riser= 

Weight of Concrete Riser = 

(Weight of concrete per cu. Ft.* 3.5*3.5 * (El. Of Riser Creast - El. Ofriser invert))· 
(Weight of concrete per cu. Ft.* 2.8*2.8 * (El. Of Riser Creast - El. Of riser invert)) 

3,969 lbs. 

Total Weight of Riser> Weight of Water Displaced, I.e. Will not float! J 
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•s CONSULTING ENGINEERS 

5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 

(757) 253-0040 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Basin# 
--~------

Total area draining to basin: '3.83 acres. 

Basin Yolume Desim 

Wet Storage: 

1. Minimum required volume = 67 cil. yds. x Total Drainage Area (acres). 

67 cu. yds. x '3. e ?J- acres = z <; 1 cu. yds. 

2. Available basin volume = 0z4- cu. yds. at elevation 8"1 . (From 
storage - elevation curve) 

3. Excavate ___ 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 3. f;13 acres = I z.. <, cu. yds. 

5. Elevation corresponding to cleanout level = 8>4. /t:;, • 

(From Storage - Elevation Curve) 

6. Distance from invert of the dewatering orifice to cleanout level = i. i <; ft. 
(Min. = 1.0 ft.) v 

Dry Storage: 

7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres). 

67 cu. yds. x '3. ~ 3 acres = ZS 1 cu. yds. 

ill-112 
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1992 3.14 

8. Total available basin volume at crest of riser* = 4'z_ '1 cu. yds~ at 

9. 

10. 

elevation q,~ . (From S~orage - Elevation Curve) 

•Minimum = 134 cu. yds./acre of total drainage area. S-= lo~f:>c c.f (oe'1 e;-rd.1<e.~ 
Qt"' 1ot~l/t.1i..oo-:: o.so-c.-

Diameter of dewatering orifice = ___ . i..P_·· ___ in. A e:i 4a.---
... ( G.4.z~ 'Y;) Y~ (Q.1,,.) :: o. 1 

Diameter of flexible tubing = S ,. in. (diameter of dewatering orifi.ce . ~\ 
plus 2 inches}. ----- . J-:: 1z,cz."( ~f~; 

o(-; ~i" 
vSt;. <.., '• 

Preliminazy Design Elevations 

11. Crest of Riser = 98 

Top of Dam = q i. 3 

Design High Water = $'1. c; { 'Z ~~ '1£. <;-rortl-4) -----
Upstream Toe of Dam = ~ ~ 

Basin Shape 

12. Length of Flow 
Effective Width 

.L_ 
We 

lit:.:. 11.S ,,.:; 

A It- ~ O..Ci~/us ~ £>~ ~ I·~ 
= 

------
H > 2, baffles are not required ------

If < 2, baffles are required 

Runoff 

13. Q2 = t:f, 7 cfs 

. 14. Q25 = -z z .. 1 cfs 

(From Chapter 5) 

(From Chapter 5) 

Principal Spillway Design 

15. . With emergency spillway, required spillway capacity QP = Q2 = 't I cfs. 
(riser and barrel) 

Wit)iout,,Cmergtncy sp)fiway, reg6ired spillway ~pacity jjP = <,i25 = L /fs. 
(rlier itd bafrel) / 

Ill - 113 
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1992 

Anti-Seep Collar DesiiUJ. 

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

Slope of upstream face of embankment (Z) = 3 

Slope of principal spillway barrel (S.,) = 

Length of barrer in saturated zone °(L5) = 

o.£'.~ % 

~I ft. 

:1. 

24. Number of collars required = 2 dimensions = z. 7r; ic -z.1r; 

(from Plate 3.14-12). 

Final DesiiUJ. Elevations 

25. Top of Dam= q1 .3 

Design High Water= 

Emergency Spillway Crest = G( o. ? 

Principal Spillway Crest = ~ e. o 

Dewatering Orifice Invert = ~ 2 . .c; 

Cleanout Elevation = 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of "Wet Storage 
Area" (if excavation was performed) = 

III - 115 

3.14 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = __ z_._~-- ft. (Using Qi) 

h = Crest of Emergency Spillway Elevation - Crest of Riser Elevation 
. . '\~.'!>- 96 . 

Without emergency spillway: 

Assumed available head (h) = __ J_h_A __ ft. (Using 025) 

h = · Design High Water Elevation - Crest of Riser Elevation 
r . 

'\ 

17. Riser diameter (Dr) = ; Z"? in. Actual head (h) = o. io ft. 

(From Plate 3.14-8.) 
t--1._d1: ; .'.Dea..1e1~0 i?..t~;;,e. •'i A 2..S it Z. S 

- (,,1-l-A-Me>~~ EQvnJAl.A!MI -r""o A 35" Dill. fl.t!,6.t! 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = (;? o ft. 

Head (H) on barrel through embankment = e.? ft. 

(From Plate 3.14-7). 

19. Barrel diameter = 6 in. ----
(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter = U. /A inches. 

Height = r-4 /A inches. 

(From Table 3.14-D). 

Emergency Spillway Desiiw 

21. Required spillway capacity Oe = Q25 - Op = zz.o - t:t.1 ~ JZ.? cfs. 

22. Bottom width (b) = ? ft.; the slope of the exit channel (s) = 
~ ft./foot; and the minimum length of the exit channel (x) = 
~s ft. 

(From Table 3.14-C)~ (:?E~ ' Pt-AN~) 

III - 114 

. ' 



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

1992 

Source: USDA-SCS 

2 0 

15 

l:SA Te.~...t•to..tc. ~~ CS~· 
A'-~ ?12.oJ 6c.-r- kio SG.,S 1- l 8 

f+:f+::t:t:t:tti±±f±l:±±fFFH=R=R;l.1qv~,,14t::t::t:~t:ttl1so 
,.... " 

.. .. 

" [;. ,_, 
7 l..1 

~I, I.I ,_, 
~I 

I.I 1.-
1. 

-~ 
,, ,, ,_, 

fo' I/ .. 
I J -' 

IT ~+- 1-" "' 
~ 1. 

PIPE° LENGTH IN SATURATED ZONE 

ID-105 

.. 
"' ..... 

tO/nloo 
3.14 

Plate 3.14-11 



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

1992 

.µ 
QJ 
QJ 
't-

200 

.. 150 
II> _. 
.. 

.c 

.µ 
O'I 
c: 
~ 100 

"'Cl 
QJ 
.µ 

~ 
::s 
~ 50 
(/) 

~C.SA 

<AE:-S 

lG""'.,Jc~c, {Zo~p s,"T"E 
?eoJfe.-r ~o .'8'-'<; I- ta 

- -· ~ -· I I I I ... I I I I 
I I 1.0: .. . ...... ' - .... i'•: - ... 
6 - -·5 ~ "'"' 4 . ...... ... 2 - ,__ 

_,_ 
'""'?" . - -,,. - Ii' i-; • 3 -;;.- -i-; ,__ 

"-"''I(,, 
;(. ,,.. ,, 

"' 
~~,, 

, 
... '&1 ,I 2 Collars ,_,_ ~· . "' "' 

... 
_._ -:t· ~ 7.3' x 7.3' 

,_ 

-- ~"',, 
,_ __ 

T"' ....... _, 
I.I ,, :; I l ..... or ,,, 

I 
,I I.I I I ..... 

1 1 

1 0 

r 

e 

6 
3 Collars 

~ 5.9' x 5.9'. iJ --" 
Ii 

iJ ,, 
" '=· .. 

, .... 
:; I.I 

, .... 
..... - .. 

.. 

'" 

Collar Projection, v. feet 

II ,,.. 
II ~ _, 

,~ .... 
IT 

~: 

~ l" ~ ..._'tt , 
~ No 

,, 
J 

";) ,('c; 
IJ' 

'!\,~· ,, ,, . 
f}, tj> ,, 

i 

,,.. 
~ 

I -..... a ... -, '\. :"J> 
" ... -I I I 

I -
..... ... -

flf• Note: This procedure·1s --' ,,, - for a 10% increase in the -
"' 

.... 
length of f1ow path. -1-_,_ 

' I I I I I I I I I I I I I I I 
_,_ 

I I 

NUMBER OF ANTI-SEEP COLLARS REQUIRED 

Source: USDA-SCS 

ill-106 

.. 
> .. 
QJ 
N .,.. 
V> 

s... 
co 
~ J 
8-----t-........ 
o.. t COL. 
~ z,"?Cj 11- z. 

V> 
I . ... 

+' 
:£ 

Plate 3.14-12 



I 
I .. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

James City County BMP Guidelines 

A. 

8. 

Table 2 
.x. SA DP~l2-A\'tOtJ. s CIE-re.rz... b.?ANStON­

PIZ-b£... I M ' ,._) .4-e'1 

Worksheet for BMP Point System 

STRUCTURAL BMP POINT ALLOCATION 

BMP BMP Points 

x 
x 
x 
x 

Fraction of 
Site Served 

byBMP 

= 
= 
= 

Weighted 
BMP Points 

TOTAL WEIGHTED STRUCTURAL BMP POINTS: __ ~_._c.,._L\_ 

NATURAL OPEN SPACE CREDIT 

Fraction of Site 
O. '=:>Z At_/ 

/ 4.4-3 A-c.. x 

x 

Natural 
Open Space Credit 

(0.1 per1%) 

(0.15per1%) 

Points for 
. Natural Open Space 

= 
= 

TOTAL NATURAL OPEN SPACE CREDIT: ___ 1._4__,3_]...___ 

C. TOTAL WEIGHTED POINTS 

0.[p + I. 4 = 100 

Structural BMP Points Natural Open Space Points 

'6 .\o ~ \ . \.\,, 1 
Total 

\ 0.01 j 

9 
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Geotechnical • Construction Materials • Environmental 

Mr. Marc Bennett, PE 
AES Consulting Engineers 
5248 Olde Towne Road 
Suite I 
Williamsburg, Virginia 23188 

Reference: JCSA Operations Center Site Expansion 
Tewning Road 
James City County, Virginia 

Dear Mr. Bennett: 

ECS Project No. W5007 

As requested, ECS, Ltd. personnel performed four (4) hand auger borings to depths of 5.5 to 10 
feet below the existing ground surface within the vicinity of the proposed parking lots and 
BMP/SWM as indicated on the attached Hand Auger Boring Location Diagram. The purposes of 
this exploration were to evaluate the soil and groundwater conditions at this site and provide 
recommendations to aid in the design of the stone parking/drive areas and the BMP/SWM. 

At the time of this site visit, performed on October 9, 2000, the project site was generally 
wooded. A small area at the VDOT storage location area had been cleared near the front. The 
clearing had a mound of approximately 13 feet of unknown material that is likely topsoil. The 
topography of the parcel generally sloped down toward the west-southwest. It is our 
understanding that the proposed construction includes a new stone parking area on the east side 
of the parcel for automobiles, a stone parking/drive lane area on the west side of the parcel for 
material operations trucks and a BMP/SWM pond located near the southwest comer of the parcel 
for stormwater management. 

The soil deposits encountered in the borings were cJassified in the field in generai accordance 
with ASTM D-2488 (Description and Identification of Soils - Visual/Manual Procedures). 
Groundwater was encountered at a depth of 6 feet at the location of hand auger boring HA-3. 
This may be a perched groundwater condition, since it was not encountered in the other hand 
auger borings. Field classification indicated that the subsurface soils were generally arranged as 
shown on the attached hand auger boring logs. 

108 Ingram Road, Unit 1, Williamsburg, Virginia 23185 • (757) 229-6677 •Fax (757) 229-9978 

Offices:. Richmond, VA • Chesapeake, VA• Washington, D .C. • Williamsburg, VA• Roanoke, VA• Fredericksburg, VA • Danville; VA• Winchester, VA 
Aberdeen, MD • Baltimore, MD •Frederick, MD •Research Triangle Park, NC• Wilmington, NC• Charlotte, NC • Greensboro, NC • Greenville, SC •Atlanta, GA 
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• 
The soil samples were returned to our Williamsburg laboratory for further visual classification 
and laboratory testing. The results of that testing are summarized in the following table: 

Boring Sample Depth % Passing Moisture Atterberg Limits uses 
Number Number (feet) • #200 Sieve Content(%) LL/PL/Pl Symbol 

HA-2 S-2 2.0-4.0 58.6 17.1 25/16/9 CL 
HA-2 S-3 4.0-8.0 45.9 18.5 Non-Plastic SM 
HA-3 S-2 1.5-4.5 38.7 21.7 2912019 SC 
HA-3 S-3 4.5-5.5 34.1 23.6 Non-Plastic SM 

Based on the surficial soils encountered within this parcel that consisted of silty fine sands, we 
recommend a design CBR of 7 and a resiliency factor of 3 be considered for design purposes. 
This results in a soil support value of 21. With an ADT of 160 for the eastern parking area (2 
trips per day per space), 6 inches of cement treated aggregate is the minimum recommended 
thickness. A minimum thickness of 8 inches of cement treated aggregate is recommended for the 
western operations area. These fine sands are moisture sensitive and will become unstable with 
moisture contents more than 3% over optimum. If these conditions exist during construction, a 
light duty geotextile fabric may need to be placed to provide a reliable separation of the soil and 
stone and aid in stabilizing the underlying subgrade soil. Cement treated aggregate must be 
moisture conditioned and compacted very quickly and not be allowed to "set-up" in an 
undercompacted state. 

Based on the hand auger borings, we recommend that an initial site stripping cut of 10 inches be 
considered for planning purposes, to remove topsoil and rootmat material. Surficial silty sands 
appear to be suitable for reuse as engineered fill as needed, but may require moisture 
conditioning (drying or wetting) to facilitate compaction. Finish sub grade should be compacted 
to at least 95% of the material's maximum dry density, as obtained from the standard Proctor, 
ASTM D-698. Fill should be placed in 10 inch maximum loose lifts, moisture conditioned to 
within 3% of the optimum moisture content and compacted to at least 95% of the materials 
maximum dry density. The subgrade should also be proofrolled with a loaded tandem axle dump 
truck prior to placing cement treated aggregate, to identify any areas that may require reworking 
and recompaction. 

If VDOT specifications are to applied for this project, the upper 6 inches of soil subgrade must 
be compacted to 100% of the material's maximum dry density obtained from 1he standard 
Proctor, ASTM D-698. Below a depth of 6 inches, 95% compaction still applies. 

The keyway for the pond should be cut to a depth of approximately 3 feet to be within the clayey 
material. This depth should be fine-tuned in the field during construction by performing a 
shallow test pit. The width of the keyway should be a minimum of 3 feet, but will need to be 
wide enough to permit compaction equipment access. If the pond is desired to have a permanent 
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• 
pool elevation, a clay liner may need to be placed within the basin to at least the desired pool 
elevation. This clay liner should have a minimum of 60% fines (clays and silts - materials 
passing the #200 sieve). Fill should be benched into existing slopes, placed in 10 inch maximum 
loose lift.sand compacted to at least 95% of the material's maximum dry density obtained from 
the standard Proctor, ASTM D-698. Material proposed for the core should be observed, tested 
and approved by the geotechnical engineer prior to use on the project. Based on the hand auger 
borings, it appears likely that a suitable core material will need to be imported. All organics 
(topsoil and rootmat) should be completely removed from the earth dam footprint prior to fill 
placement. 

We have appreciated the opportunity to be of service to AES Consulting Engineers on this 
project. Please call if we can be of any further assistance, such as providing field testing and 
inspection services during construction, or if you have any questions with regard to the 
information submitted herein. 

Respectfully, 

ENGINEERING CONSULTING SERVICES, LTD. 

·??;?~8-~ 
Mark L. Jenkins, P.E. 
Project Engineer 
Williamsburg Branch Manager 

Enclosures: Hand Auger Boring Location Dia 
Hand Auger Boring Logs 
USCS Classification Summary 

mlj\cd\j csa-oc.doc 
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• 'AUGER BORING 
,"r··~ .CATION DIAGRAM 
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PROJECT: JCSA OPERATIONS CENTER 
LOCATION: TEWNING ROAD 
COUNTY, STATE: JAMES CITY COUNTY, VIRGINIA 
ADC MAP PAGE/GRID: VP/5/J-6 

NOT TO SCALE 

'-

, 

' 

Approximate hand auger boring location 
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PROJECT: JCSA OPERATIONS CENTER 
LOCATION: TEWNING ROAD 
COUNTY AND STATE: JAMES CITY COUNTY, VIRGINIA 
ADC MAP PAGE/GRID: VP/5/J-6 

0-10 Topsoil 

10-36 Light Brown, Moist, Silty Fine SAND (SM) 

36-54 Light Brown, Moist, Fine Sandy CLAY (CL-SC), Trace Sand Lenses 

54-66 Orangish Brown, Moist, Silty Fine SAND (SM) 

0-10 

10-24 

24-48 

48-96 

96-120 

GROUNDWATER NOT ENCOUNTERED. 

END OF BORING AT 66 INCHES 

Topsoil 

Light Brown, Moist, Silty Fine SAND (SM) 

Light Brown, Moist, Fine Sandy CLAY (CL-SC), Trace Sand Lenses 

Light Brown, Moist, Silty Fine SAND (SM) 

Orangish Brown, Moist, Silty Fine SAND (SM) 

GROUNDWATER NOT ENCOUNTERED. 

END OF BORING AT 120 INCHES 

Note: Soils were classified in general accordance with ASTM D-2488 
(Description and Identification of Soils - Visual/Manual Procedures) 
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0-10 Topsoil 

I 
PROJECT: JCSA OPERATIONS CENTER 
LOCATION: TEWNING ROAD 
COUNTY AND STATE: JAMES CITY COUNTY, VIRGINIA 
ADC MAP PAGE/GRID: VP/5/J-6 

10-18 Light Brown, Moist, Silty Fine SAND (SM) 

18-54 Light Brown and Gray, Moist, Clayey Fine SAND (SC) 

54-72 Orangish Brown, Moist to Wet, Silty Fine SAND (SM), Trace Clay 

GROUNDWATER ENCOUNTERED AT 6 FEET 

NO RECOVERY BEYOND 72 INCHES DUE TO GROUNWATER 

0-10 Topsoil 

10-30 Light Brown, Moist, Silty Fine SAND (SM) 

30-42 Orangish Brown, Moist, Fine Sandy CLAY (CL) 

42-66 Light Brown, Moist, Silty Fine SAND (SM) 

GROUNDWATER NOT ENCOUNTERED. 

END OF BORING AT 66 INCHES 

Note: Soils were classified in general accordance with ASTM D-2488 
(Description and Identification of Soils - Visual/Manual Procedures) 



UNIFIED SOIL CLASSIFICATION SYSTEM (USCS) 
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Highly Organic Soils 
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lines 
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~ -5 l: nuxtures I 
"' ·s: c c) .. ii: 

a~ ., c - "' Utn 

cc 

SW 

SP 

Clayey gravels, gravel-sand-clay 
mixtures 

Well-graded sands and gravelly 
sands, little or no fines 
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sands, little or 110 fines 

SM Silty sands, sand-silt mixtures 
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PT 

Inorganic silts, very fine sands, 
rock flour, silty or clayey fine 
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Inorganic clays of low lo 
medium plasticity, gravelly 
clays, sandy clays, silty clays, 
lean clays 

Organic silts and organic silty 
clays o,f low plasticity 

Inorganic silts, micaceous or 
diatomaceous fine sands or silts, 
elastic silts 

Inorganic clays of high plasticity, 
fat clays 

Organic clays of medium to 
high plasticity 

Peat, muck, and other highly 
organic soils 
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Visual-manual identification, see ASTM Designation D2·188. 
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From this point forward the file is not certified. The list below 

details the documents that have been added to the file, the person 

that added the documents and the date they were added . 

Name Content Date 

Jo Anna Ripley PC168 JCSA OPERATIONS 1/14/2014 
CENTER GRADING AND 
DRAINAGE PLAN 



·, 

,,;....--- --

-....-..:_- ....... ,, 

\ 

"'""'\ 
"'\ 

' \ 

" \'' 
'\ 

~ , . 

i 
I 

I 
ii 
I 

\ 
I 
I 

; GRAPHIC; SCALE 
1--

25' ; o· 25' so· 
/ ~--- I I ---! SCAL£: 1" - 25' 

N/F 
STARUNG, GLEN D « UNDA l 

TAX MAP/ (38-2)(1-3) 
ZONED: Ml 

.,,. 
CUL>{RT f1 

(EXISTING CUL>{RT "° BE 
RE-LAID ANO DITCH 

RE-GRADED TO EllMJNATE 
EXISTING NEGATI\£ slqPE) 

:;: 

N/F 
BERRY, MARK £ & 

l:IAR1HA K£lL Y ET AlS 
TAX MAP/ (39-1)(1- 16) 

ZDNEDc Ml 

\ 
\ 
\ 
\ 

\ 

\ 
I 

9 lf OF 15" RCP 0 1.3Jll\ .. 

\ I - -~L -

-~/--
··~:~5/ 

INV IN=94.57 -- - ----
INV OUT=94.45 

____ ...:_ -- ;..:..· 

.-;- -- .-

"ti. 

,.. 

SSfHJ I I t,. -\ 
15" WOT ES-1 I I • • \ 

INV=82..00 I· \ 
FOftEBAY1 / ·• / I\ 
w/ OOHciim Bbl'TOll I \ 
(SEE DETAIL. I ' ) I r 

· .. SHmcJ01) / : r \ ' , - . 1. I 

di.,d; I RIP-RAP" I I : 

· SPILLWAY \li1 1H I 
_ - -- / ,' 151 'MOE BASE I ; I 

- -- - - ~ -28 1.[0F 15'. .· ANQ 3:1 $0( Js /1 
~O~ ~'. - ,-_/ B.~TTOM, ~87.0/ / I \ --- . _.. - ' / . /. ., " \ 

_ _ - - ~: .. , - : - ~ __,.,- / ~;- POST-1)~)~1,~EfH DRAINAGE - -;. -'-' - ~ ;-:>" ---~ ~Y"'3..J8 AC. 

- - \ - -~~-~~ .. ~-- -. ·-~~1---

N/F 
BERRY, MARK E &'. 

BERRY, MAR THA KELLEY 
BERRY, JONA THAN « BERRY, ED'MN 

TAX MAP/ (39- 1)(1-15) 
ZDNm Ml 

PROPOSED SW:ILE 14 .--· 
· -N'PRQX, _~ .1£ OF GRASS 
c:wa1~ .t11 1 .'\.Cit! <:inPi:-

.,, 

~ 
\.::::: 

./1: 

'"' 



TRANSMITTAL SHEET 

ENGINEERING & RESOURCE PROTECTION -+ STORMWATER 

Project: JCSA Operations Center and Goodyear Tire (Piping only) 

County Plan No. SP-110-10 and SP-112-1-1 

Assigned BMP No.: PC-168 (JCSA OPERATIONS CENTER) 

BMP Type: Wet Pond 

Information Enclosed: 

X Record Drawings (Asbuilts) 

X Construction Certification 

X Computations 

o Other: 

Note: The JCSA Operations Center does have as built or record drawing. It has 
been accepted bv the county as is. 

Name: Gregory B. Johnson 

Signature: 



RECE\VED ON 

FEB 1 5 '13 

Stormwater Division 

James City County Engineering and Resource 
Protection Division 

Stormwater Management/BMP Record Drawing and 
Construction Certification Review Tracking Form 

Project Name: ..J~U. oPSttA'r~o "'j; ~A.115 tC. 
County Plan No. (Ust any amendments):...:S~---=...1<--'~--------------
Stormwater Management Facility Type: -""-~:.=.:...... _______________ _ 

BMP~ase #: D I D II D III 
3" Information Package Submittal Date: tJo ~S<4flt\~ dS£ ~so ~ 
')I Completeness Check: 

Construction Certification Date/By: --------,------,--:--,----::--
RD/CC Standard Forms (Ensure that all forms for the BMP type are included) 

J 

Record Drawing Date/By: 

Insp/Malnt Agreement # / Date:---------------
BMP Maintenance Plan Location:---------------
Special Considerations: -------------------

~ Standard E&SC Notes on Approved Plan Requiring RD/CC or County comment In plan review 
Location (sheet #) : 

~ County BMP JD Code#: pc=---,,....o...,.'i.------------------
n Log into Division's "As-Built Tracking Log" 
c Obtain basic site Information (GPIN, Owner, Address, etc.) 
~ Log Into Access Database (BMP ID#, Plan No., GPIN, Project Name, etc.) 
11! Copy from Active Project File (correspondence, H&H, design computations, etc.). 
~ Create As-Built File using Project File information (File label, folder, copy plan/details/design 

Information, etc.). 
~ Inspector Review of RD/CC (consult with Chief Engineer prior to completion of comments). 
fl' Record Drawing Review against Approved Plan prior to Field Inspection. 
o Final Site Inspection (FI) Performed Date: -":z._,\"'"o"""~-'-1.,,:»"""D_& , _______ _ 
-e- Record Drawing (RD) Review Date: 
rr Construction Certification (CC) Review Date: 
!"T" Actions: 

o No comments. 
o Comments. Letter Forwarded. Date: 
D Record Drawing (RD) 
o Construction Certification (CC) 
[] Construction-Related (CR) 
c Slte'lssues (SI) 

'l!: Other: 36f. A-TT~ :.ttJSt~ llU'O~ 

~ 
Resubmlttal (#and date): 
Re-inspection (If necessary): -------------------­
Drainage System Information Acceptable (RD/CC/System Info). Ok for bond release. 

~ complete •surety Request Form". 

I
, Final Inspection of active file copying any relevant information to "As-Bullt'' file. 

On County BMP Inventory (Phase I, II or III). 
Copy Final Inspection Report Into County BMP Inspection Program file. 
Provide Digital Photographs of BMP and save Into County BMP Inventory. 

l 
Request mylar/reproducible from As-Bullt plan preparer. 
Complete "As-bullt Tracking Log". 

·· Last check of BMP Access Database (County BMP Inventory). 
. Add BMP to JCC Hydrology & Hydraulic database (optional). 
• . Add BMP to Municipal BMP list (If a County-owned facility) 
- Add BMP to PRIDE BMP ratings database. 

Inspector:~ 
Final Sign-Off 

Date: 

Chief Engineer: ---------------- Date: 

*** See separate checklist, if needed. 
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Final Project Closeout Change Order 
Full and Final Settlement of Contract Disputes 

Project: James City Service Authority Administration/Operations BuDdiug, JCSA 
Contract No. 10-3736 

Owner: 
Contractor: 
Surety: 

James City Service Authority 
Raymond Key Cmnmereial Contracting, LLC . 
Fidelity and Deposit Company of Maryland 

This Final Project Closeout Change Order is agreed to by and between the Project Owner, James 
City Service Authority ("JCSA'') .and the Project Surety; Fidelity and Deposit Company of 
Maryland ("F&D"), as sUrety and also as assignee of the rights of the Project Contractor, 
Raymond Key Commercial Contracting. LLC ("RK.CC"), i~ modification of the contract for this 
project in final and complete resolution of all project disputes, in<:luding but not limited to the 
con1ract balance and further performance obligations. The parties acknowledge good and 
valuable consideration excharigei.i for this change order, whicll includes the representation and 
promises herein. 

Agreed modified contract closeout ter.tns: 

1. Final Contract Reconciliation: Attached hereto as Exhibit I is an agreed final contract 
reconciliation, which includes all additive and dedt,Wtive. claims of all parties. As set . 
forth therein, it iS agreed that the final contract sum, inclusive of all additive or deductive 
claims, is $2,148,075.02. The balance due of$89,299.13 shall be paid by JCSA to F&:D, 
without offset. on or before January18, 2013. 

2. Substantial Completjon Date: The parties agree that the substantial completion date for 
the project is October 19, 2011. To the extent nQt already expired, project warranties run 
from that date, and nothing herein is intended to eltend or add warranties. . Except as may 
relate to any ~ ':\'81Tllllties. neither RKCC n9f F&D have further completion or 
submission obligation, and the project and all required per.furmance under the contract is 
accepted by JCSA as is. 

3. Execution: This ~ange order may be executed in one or more counterparts. including 
counterparts that are eleci:rotJ,ically or facsimile signed or transmitted. The parties signing 
this change order warrant they are ·authorized to sign this ~hange order, including in the 
capacities noted. · 

WITNESS the following sigpatures and seals: 

~"'-"=- '-. Mod !SFALI ame; City Setvice Authority 
By: Larry M. Foster, Manager and Authoriz.ed Agent . 

c:2/ (. ~ ~ [SEAL} 
Fidelity and Deposit Omi. y ofMaryland, as surety and also as !Wignee of the 
Rights of Raymond Key Comme.rclal Contracting. LLC · 
.By: Carl C. Coe, Jr., Senior Claims Cotmsel and Authorized Agent: 

FEB 07 2013 
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JCSA Final Contract Recondftatlon • For Settlement Purposes 

Orlllnal Contract $ 

Prior Approved COs 
CO No.01 $ 
CONo.02 $ 
CONo.02A $ 
CO No.03 $ 
CONo.04 $ 
Subtotal= $ 

Additional Adds/Deduc:ts Agreed for Final CO 
No. 2R2 (Electrical Vaults) $ 
No. 13 (Electrical for Ice Machine) $ 
No. 25R (Rigid Wall & Batt Insulation} $ 
No. 34 (Paving/Dumpster pad relocation) $ 
TVSScredit $ 
COP 33 (Deletion of Altro Flooring) credit $ 
Sitework credit $ 
Paint Generator Room credit $ 
As-built drawing issue ~dlt $ 
Other closeout document Issue credit $ 
Tlme impact credit $ 
Subtotal= $ 

Revised Contract Value = $ 
Paid to date-= $ 
Balance due F&D = $ 

Exhibit 1 • Final Proje~ Closeout Change Order 
JCSA Admin./Ops. Bldg. Project 

2,251,000.00 
l ' 

17,126.01 
14,927.13 

{lµSC.00} 
8,798.07 

(S,592.511 
19,908.70 

1,500.00 
844.32 

7,800.00 
' 4,000.00 

(3,0D0.00) 
(12,178.00) 

' (~,300.00} 
·c1,ooo.001 
(s,0oo.001 
p.,000.00) 

(107,,500.0o) 
(122,833.68) 

i.1~,075.02 
(2,058,ns.89) 

8~,299.13 

FEB 0 7 2013 



RECEIVED ON 

FEB 1 5 '13 

Stormwater Division 

Development Management 
101-A Mounts Bay Road 

P.O. Box 8784 
Williamsburg, VA 23187-8784 

P: 757-253-6671 
F. 757-253-6822 

devman@iarnes-city.va.us 

jamescitycountyva.gov 

Building Safety and Permits 
757-253-6620 

Engineering and Resource Protection 
757-253-6670 

Planning 
757-253-6685 

Zoning Enforcement 
757-253-6671 

INSPECTION REPORT- EROSION AND SEDIMENT CONTROL 

Date: 3/1412012 Permittee: Bernie Farmer 
Pro.iect: JCC/JCSA Ops JCC General Services 
Phone: 757-259-4117 
Fax: 

An inspection of the above-referenced project was conducted on 1/04/2013the following represents an 
evaluation of that project's compliance with James City County's Environmental Regulations. Items identified 
below as "Needs Repair" are deficiencies that must be corrected. 

IN NEEDS 
COMPLIANCE REPAIR 

x Rt front of rip rap (four bay) erosion occurring. Needs back filled and stabilized 

Up slope drainage into four bay needs stabilized. This has been a reoccurring problem. 
x Stormwater is washing out the slope entering the BMP. Numerous repairs have been 

attempted each with negative results 

x Rip rap obstructing the flare end of the downstream end of pipe running under roadway 

x Undercutting under front of flare from the upslone pine running under the roadway. 

x Remove all SF from project 

x Run off from parking lot eroding and washing over/around timbers. This also has been an 
on going problem. 

x Stabilize slopes of the sides of swale. Also stabilize areas on slopes of BMP and any other 
areas needed on project 

x Remove inlet protection 

Notice is hereby given that those deficiencies listed shall be corrected in accordance with James City County's 
Environmental Requirements on or before 111812013. The site will be reinspected at that time and you are invited to 
accompany the inspector on that date. Failure to comply with this report will result in Enforcement Actions. 

Gregory B. Johnson 
Environmental Inspector 
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RECEIVED 

AUG 2 4 2009 

ENVIRONMENiAL 
DIVISION 

JCSA Operations Center Expansion 

Calculations 
For 

James City County Environmental Division 

Prepared by 

f'E~L s AES consulting Engineers . ·> 5248 Olde Towne Road. Sui le I 
>• i;~ Williomsburg, VA 23188 

,/jf\,,,·' (757/ 251-0lMO Fax: ( 7571 220-8994 

CONSULTING ENGINEERS http/ www aesva.com 
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Calculations Packet for VDOT 
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Stormwater Management and Drainage Design Report 
JCSA Operations Center 

Project Description 

AES Project Number 980 l-E-19 
June 2009 

The JCSA Tewning Road project is a 12.33 acre site plan. The project consists of 
a relocated convenience center, a 1-1/2 story office building (approximately 13,000 sq.ft.) 
for JCSA, a large vehicle parking area, a materials storage area, and the expansion of an 
existing parking lot. The stormwater management for each portion of the project collects 
in an existing dry pond. This dry pond will be expanded to increase capacity 
appropriately and will have a forebay added. In an effort to evaluate the stormwater 
management, runoff to the dry pond was evaluated for pre- and post-development 
conditions. The drainage area to the dry pond is bounded by Tewning Road, the entrance 
road to the current JCSA Operations Center site, and the southern limits of disturbance, 
and is approximately 3.79 acres. 

Description of Site Drainage 

This JCSA project has one existing stormwater management facility (The existing 
dry pond BMP). The predevelopment area evaluation of the existing conditions includes 
the existing parking lot and the convenience center (at the current location). The 
stormwater currently sheet flows off the parking lot, is collected in an existing culvert, 
and is piped to the BMP. 

To retain the New Town Stormwater Master Plan, the BMP will be expanded and 
will retain the 4-point extended detention dry pond design. A forebay will be added. The 
proposed watershed for this facility will include the JCSA office building, the relocated 
convenience center, the large vehicle parking area, the materials storage facility, and the 
expanded parking lot. 

Hydrology and Hydraulics 

Topographic information used in the engineering calculations was field verified 
during site plan development. Hydrology and hydraulic modeling was performed using 
computer spreadsheets generated in-house, and modeling for hydrology was done using 
Hydraflow software. The SCS (for site runoff and pond design) methodology was used 
in calculating run-offs for this project. I-year, 2-year, 10-year, and 100-year storm 
events where evaluated . 
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Precipitation data for James City County was resourced as it appears in Appendix 
4B of the Virginia Stormwater Management Handbook. The values of SCS Type II 
rainfall distributions used in the calculations are as follows: 

Design Storm Frequency (in years) 
1 
2 
10 
100 

Rainfall, in inches (for 24-hr. period) 
2.8 
3.5 
5.8 
8.0 

Stonnwater Management/Best Management Practices 

The drainage area to the dry pond is bounded on the north side by Tewning Road, 
on the east side by the current JCSA Operations site entrance, on the south side by 
wetlands, and on the west side by topography. This area contains an existing 81 space 
parking lot and a convenience center. The pond will be expanded to provide capacity for 
relocated staff. Along with the expansion of the pond, a forebay will be added to allow 
runoff of different specific gravities to separate naturally (assisting in collection and 
disposal). The forebay will have a reverse slope pipe connecting from two feet above the 
bottom of the forebay four feet above the bottom of the dry pond. There will be four feet 
of standing water in the forebay at all times. This will allow any accumulated sediment 
to collect at the bottom of the forebay while any pollutants from the Convenience Center 
runoff will float on the top of the pond. During higher flow events, the water will flow 
through a 15' wide rip-rap spillway into the dry pond. The existing modified EW-11 will 
be removed and replaced with a two foot deep concrete micropool. A reverse slope pipe 
will connect from 1' foot above the bottom of the micropool into the existing riser. This 
will allow for sediment accumulation and collection. The stormwater management 
facility is located outside of the wetlands and no part of the work required for the 
expansion will impact any wetlands. 

During the construction process of the site, the BMP will serve as a temporary 
sediment basin to prevent sediment-laden run-off from being transported to downstream 
locations. 

All the run-off from the site shall be directed towards the SWM/BMP during 
construction, and at completion of site construction. The SWM/BMP is designed to 
manage flooding, protect down stream channels, as well as providing adequate 
stormwater quality. The SWM/BMP is designed as extended detention dry pond and will 
release the runoff generated by the 2-year and I 0-year 24-hour post-development 
conditions storm at/or below the pre-development rates. 2-year and 10-year rates were 
determined based on the predevelopment areas as presented in the calculations. 

Storm Sewer Systems 
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Directing runoff to the SWM/BMPs will be a combination of grass swales, 
ditches, culverts, overland flow, and a storm sewer system. The storm system will collect 
the flow from the JCSA building, the large vehicle parking area, the materials storage 
area, and the parking lot addition. Using Hydraflow software, the storm sewer system is 
designed to effectively transport the I 0-year storm. Flow on the northern portion of the 
site is directed by existing and proposed culverts and swales into the proposed forebay of 
the SWM/BMP. The swales are designed to effectively transport the 10-year storm. The 
desire in the design of the culverts is to prevent the embankments from overtopping 
during storm events (in this case, the 100-year 24-hour post-development storm event). 
The existing and proposed culverts all do so. To prevent pollutants from entering 
downstream, the sheet flow from the proposed convenience center will be collected and 
pre-treated in a stone apron with 8" perforated pipe before emptying into the forebay. 

Modeling Results 

A table of pre- and post-development flows in cubic feet per second for I-year, 2-
year, IO-year, and 100-year storm events is provided below. This table summarizes the 
hydrographs and pond routings that are included in the calculations packet. 

I- I- ... ... !Z:c !Z :c z ~:c z:C z w w C> w we> w C> z :& :& C> z :& :::> :I ::& ::> 0 :IE ::> - 0.. 0.. ::> - 0.0 0. 0.. ~ z a. o en 0 o o en 
0 0 0:: .c _, ..J 0:: ~ g 0:: 
..J 0 :c 0 _, :c Ill w w:c ~ ~ Q. w iii I- Q. Wt-I- [i > I- ... 
[i [I 0 ~ [I 0 ffi WoZ !!cl 0 q ~!I! 0 r;d!:! i= Q w :& 

~ 
I w _, I I!;- t; ::> iS t; § c 

~ 
w ::i en 

~ 0 ffi D:: 0 >< 0 2~Ht s.> D:: ~ Q. tr: w Q. 0:: fl) 0.. 

1 YEAR 1.5 0.3 0.1 5.1 0.2 0.1 

2YEAR 3 0.5 0.2 7.9 0.2 0.2 

10YEAR 9.6 3.2 0.9 18.5 2.7 2.9 

100YEAR 16.9 8 3.2 29.2 5.8 7.5 

Note: All flow values provided in table are in cubic feet per second (cfs) 

From the modeling results, the proposed changes made to the BMP will attenuate 
the post-development runoff for each storm event. 

Water Quality Calculations 

3 
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On this site, the existing percent impervious cover is greater than the average land 
cover condition. Based on the Performance-Based Water Quality Calculations from the 
Virginia Stormwater Management Handbook, the pollutant discharge post-development 
shall not exceed the pollutant discharge based on existing conditions less 10% or the 
pollutant discharge based on the average land cover condition, whichever is greater. For 
this site, the pollutant discharge post-development is 2.3 lbs/yr. This is less than the 
greater of the two values which is the pollutant discharge based on existing conditions 
less I 0% (2.6 lbs/yr) Since it the less the BMP is in compliance for pollutant removal. 

Conclusion 

From the computer modeling to the proposed facilities associated with the site 
improvements, both state and local regulations are honored. Stormwater runoff from the 
proposed improvements is attenuated to below pre-development stormwater runoff rates, 
thereby minimizing the effects of the proposed land development on adjacent stream 
channels. 

S:\Jobs\980 I \E-Engineering\19-JCSA Tewning Road Site Plan\Admin\Reports\Eng\930 I ·E-19-Stormwater Management Report.doc 
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JCSA Operation• Center 
CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION 

FORBMP#1 
Project No. 9801·E·19 

7-May-09 
Revision Date 

PRE-DEVELOPMENT CONOITTONS TO POINT OF CONCERN 
A. 1'«1-0evelopment Drainage Area to Point of Concern • 
B. Pre-development Land Use, Soll Classlflcatlon and Calculation of Composite Curve Number 

sou Hydm!oofc Group 

1) 198 • Kempevlle-Empori& 
2) 198- Kempevll~ 
3) 11C • Craven-Uchee Complex 
4) 11C • Craven-Uchee Complex 
5) 
6) 
7) 

Totals: 
Composite CN • 

B 
B 
A 
A 

c. Prt•·Development Time of Concentration CS!oulalions 
1) Overland Flow (maximum 300 feet) 

Surface desaiptlon (table 5-7) 
Manning's rouglwless coafllcient., n (table 5-7) 
Length of overland now, L 
2-year 24-hour rainfall, P2 
Average slope of overtand flow , s 
Travel lime, Tt • (0.007"(n"L)"0.8)/(P2'0.5"s'0.4) 

2) Shallow concentrated flow (maximum 300 feet) 
Surface desaiptlon, paved or unpeved 
Length of shallow concentrated flow, L 
Average slope of shallow concentrated now, s 
Average vetoQty, v 
Travel lime, Tt • U(360D*v} 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel flow, v 
Travel time, Tt • U(3600"v) 

Total Time of Concentration =-

Pre-Development Land Use 

Pavement and RoolS (Com.) 
Open Space (Good) 

Pavement end Roofs (Com.) 
Open Space (Good) 

Area of 
Land Use 

~ 

1.19 
1.75 
0.00 
0.90 

3.84 

or 

98 
61 
98 
39 
0 
0 
0 

3.8'1 Acres 

117 
107 

0 
35 

0 
0 
0 

258 
67 

Wood& (fight Ullderl>r•lth) 
0.4 
8$ Feet 
3.8 Inches 

0.02 feel par fool 
0.30 hours 

unpaved 
200 Feet 

0.025 feel par fool 
2.4 feel per second 

0.02 hours 

300 Feet 
2.5 feel per second 

0.03 hours 

0.35 hours 
21 minutes 
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JCSA Operations Center 
CALCULATION FOR SCS HVDROGRAPH GENERATION AND CHANNEL PROTECTION 

FORBMP#1 
Project No. 9801·E·19 

7-May-09 
Revision Dale 

POST -DEVELOPMENT CONDmONS TO POINT OF CONCERN (for total tlte) 
A. Post-Developmenl Drainage Area to Poinl of Concem • 
B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number 

1) 198 • Kempsvlle-Emporia 
2) 198 • Kempgvlle-Empoi18 
3) 11C • C........Uchee Complex 
4) 11C • Cravan-IJchae Complex 
5) 
6) 
7) 
8) 
9) 
10) 
11) 

Total Adjusted CN = 
Composlle CN = 

Soil Hydrologic Group 

B 
B 
A 
A 

C. Posl-Oevelopment Tome of ConcentraUon Calculations 

Post-Development Land Use 

Pavemant and Roofs (Com.) 
Open Space (Good) 

Pavemant and Roofs (Com.) 
Open Space (Good) 

1.34 
1.3 

0.63 
0.62 

3.79 

Curve 
t!l!ml!!!:. 
filillll!I. 
Use(CNI 

98 
61 
98 
39 
0 
0 
0 
0 
0 
0 
0 

3.79 Acres 

131 
79 
62 
20 
0 
0 
0 
0 
0 
0 
0 

293 
77 

1) Overland Flow (maximum 300 feet) 
Surface descr1ptlon (table 5-7) 0ense1111seea 
Manning's roughness coefficient, n (!able 5-7) 
Lenglh of overtand flow, L 
25-year 24-hour ralnfal, P25 
Average slope of overland flow , s 
Travel time, Tl • (0.007"(n"L)"0.8)/(P2"0.5"s"0.4) 

2) Shallow concentraled llow (maximum 300 -) 
Surtace descripllon, paved or unpaved 
Length of shallow concentraled flow, L 
Average slope of shallow concentrated flow, s 
Average velocity, v 
Travel time, TI = ll(3600*v) 

3) Channel or Pipe Flow 
Length of channel flow, L 
Average velocity of channel now, v 
Travel Ume, Tl = U(3600"v) 

Tolal Time Of Concentration = 
or 

0.24 
80 Feet 

6.4 Inches 
0.02 feet per foot 
0.11 hours 

D Feet 
0 feet per foot 

0.0 feet per second 
o.oo hours 

550 Feet 
2.5 feet per second 

0.08 hours 

0.17 hours 
10 minutes 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Project JCSA Operations Center 

Location Southwest comer of site 

Total area draining to basin 3.84 • acres. 

Basin Volume Design 

Wet Storage: 
1. Minimum required volume= 67 cu. yds. x Total Drainage Area (acres). 

67 cu. yds. x 3.84 acres= 257.28 cu. yds. 

2. Available basin volume =~cu. yds. at elevation .' ~. (From 
storage - elevation curve)~ · .7 Ad"' 

~: .. L rh::~~~I Excavate 570 cu. yds. to obtain required volume•. \, V 't'...I 'U - \ 

•Elevation corresponding to required volume= invert of the dewatering I t 
orifice. } L O~ 
Available volume before cleanout required. t 7 • 

33 cu. yds. x 3.84 acres= 126.72 cu. yds. ,-r• \L 
Elevation corresponding to cleanout level = @ SJ 

3. 

4. 

5. 

(From Storage - Elevation Curve) 

6. Distance from invert of the dewatering orifice to cleanout level = 1.5 ft. 
(Min. = 1.0 ft.) 

Dry Storage: 

7. Minimum required volume= 67 cu. yds. x Total Drainage Area (acres). 

67 cu. yds. x 3.84 acres= 257.28 cu. yds. 

III-112 
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1992 

8 . 

5 fD ~ _f-t6R4 i 
Total available basin volume at crest of riser*= cfiJ cu. yds. at 
elevation 87 . (From Storage - Elevation Curve) 

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

9. Diameter of dewatering orifice = 3 in. ---
10. Diameter of flexible tubing = 5 in. (diameter of dewatering orifice ---

plus 2 inches). 

Preliminary Design Elevations 

11. Crest of Riser= 86.85 

Top of Dam= 90 

Design High Water= 87.45 

Upstream Toe of Dam= 84 

Basin Shape 

12. 

Runoff 

13. 

14. 

Length of Flow 
Effective Width 

L 
We 4 

If> 2, baffles are not required ./ 

If< 2, baffles are required ---

7.93 cfs (From Chapter 5) 

21.39 cfs (From Chapter 5) 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity QP = Q2 = 7.93 cfs. 

(riser and barrel) 

Without emergency spillway, required spillway capacity QP = Q25 21.39 cfs. 

(riser and barrel) 

III - 113 
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1992 3.14 

16 . With emergency spillway: 

Assumed available head (h) = 1.5 ft. (Using Q2) 

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

Without emergency spillway: 

Assumed available head (h) = ft. (Using Q25) ---
h =Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = 24 in. Actual head (h) = 0.5 ft. 

(From Plate 3.14-8.) 

Note: Avoid orifice flow conditions. 

18. Barrel length (1) = 36 ft. 

Head (H) on barrel through embankment = 5.55 ft. 

(From Plate 3.14-7). 

19. Barrel diameter = I 0 in. 

(From Table 3.14-B [concrete pipe] or Table 3.14-A [corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter= n/a inches. 

Height = n/a inches. 

(From Table 3.14-D). 

Emergency Spillway Design 

21. Required spillway capacity Q0 = Q25 - QP = 13.46 cfs. 

22. Bottom width (b) = 5 ft.; the slope of the exit channel (s) = 
0.11 ft./ foot; and the minimum length of the exit channel (x) = 
60 ft. 

(From Table 3.14-C) 

III - 114 
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1992 

Anti-Seep Collar Design 

23. Depth of water at principal spillway crest (Y) = 2.85 ft. 

Slope of upstream face of embankment (Z) = 4 : I. 

Slope of principal spillway barrel (Sb)= 0.57 % 

Length of barrel in saturated zone (L,) = 25 ft. 

24. Number of collars required = 2 dimensions = 3' x 3' 

(From Plate 3.14-12). 

Final Design Elevations 

25. TopofDam= 90 

Design High Water= 87.45 

Emergency Spillway Crest = 88.5 

Principal Spillway Crest = 86.85 

Dewatering Orifice Invert= 86 

Cleanout Elevation = 84.5 

Elevation of Upstream Toe of Dam 
or Excavated Bottom of"Wet Storage 
Area" (if excavation was performed) = 

III - 115 
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I Pond Report 

lo 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2009 by Autodesk, Inc. v6.066 Thursday, Jun 25, 2009 

Pond No. 4 • Existing Dry Pond (Temp Basin) 
Pond Data 

I Contours • User.<fefinecl contour areas. Conic method used for volume calculation. Begining Elevation = 84.00 fl 

Stage I Storage Table 

I Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storsge (cuft) Total storage (cuft) 

0.00 84.00 6,507 0 0 
1.00 85.00 7,664 1,on 1,on 

I 
2.00 86.00 6,9n 8,311 15,388 
3.00 87.00 10,307 9,633 25,021 
4.00 88.00 11,837 11,062 36,083 
5.00 89.00 13,404 12,611 48,695 
6.00 90.00 14,919 14,153 62,848 

I Culvert I Orifice Structures Weir Structures 

I 
[A] [B] [C] [PrfRst1 [A) [B] [C] [D] 

Rise (In) = 10.00 2.00 0.00 0.00 Crest Len (ft) = 3.00 5.00 0.00 0.00 
Span (In) = 10.00 2.00 0.00 o.oo Crest El. (ft) = 86.85 88.50 0.00 0.00 
No. Barrels = 1 0 0 WelrCoeff. = 3.33 2.60 3.33 3.33 

I Invert El. (ft) = 82.11 86.00 0.00 0.00 Weir Type = Riser Broad 
Length (ft) = 37.00 6.00 0.00 o.oo Multi-Stage =Yes No No No 
Slope(%) = 0.57 0.00 0.00 nla 

I 
N-Value = .013 .013 .013 nla 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfll.(lnlhr) = 0.000 (by Contour) 
Multi-Stage = nla Yes No No 1W Elev. (ft) = 0.00 

No1e: CuivertlOrilice outflows are analyzsd W1dar Inlet (le) and outlel (oc) ccntrol. We~ rlaers -for orifice conditions (le) and submergence (a). IC> 
I 
I 

Stage (fl) Stage I Storage Elev (ft) 

I 
I 
I 
I 

I 

6.00 ....... -----.---.---r----.------.----.---,..---,------.----.----::;;..---reo.oo 
. /~ .· 

. -.- .. , 

... 

. 
~-··· .. ~·· ···· .. 

5.00 +---+----t----t---+---+----t---r---:;;loo'""'---+----t---+- 89.00 

. /. 
-~······ 

4.00 -+----+----t---+----+----+---=ail'""'---+----+----+----t---+- 88.00 

/ 
~ 

3.00 +---t----+---+----l;~--1----i---I---+---+---+--+ 87.00 

·V 
/' 2.00-+----+----t--7"'"--+----+----+---+---+----+----+---+---+-86.00 

./v 
1.00 +---bitc---+---+---l----l----1L---1---+---+---+--+ 85.00 

/~. 
0.00-#-----'-----'---'-----'-----'-----'---'-----'-----'------'---~84.00 

I 

. 

0 6,000 12,000 18,000 24,000 30,000 36,000 42,000 48,000 54,000 60,000 66,000 

- Storage 
Storage (cufl) 

l\ 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Clvll 30® 2009 by Autodesk, Inc. v6.068 

Pond No. 6 - Forebay 
Pond Data 
Contours ·User-defined contour areas. Conic method used for volume calculation. Beglnlng Elevation = 82.00 ft 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 82.00 105 0 0 
1.00 83.00 299 194 194 
2.00 84.00 592 437 631 
3.00 85.00 968 772 1,403 
4.00 86.00 1,451 1,201 2,604 
5.00 87.00 2,021 1,728 4,332 
6.00 88.00 2,642 2,324 6,657 

Culvert I Orlflce Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [BJ [CJ 

Rise (In) = 15.00 0.00 0.00 0.00 Crest Len (ft) = 15.00 0.00 0.00 
Span (In) = 15.00 0.00 0.00 0.00 Crest El. (ft) " 87.00 0.00 0.00 
No. Barrels = 1 0 0 0 WelrCoeff. = 2.60 3.33 3.33 
Invert El. (ft) = 86.00 0.00 0.00 0.00 Weir Type = Broad 
Length (ft) = 28.00 0.00 0.00 0.00 Multi-Stage =No No No 
Slope(%) = 0.00 0.00 0.00 n/a 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfll.(ln/hr) = 0.000 (by We1 area) 
Multi-Stage = n/a No No No 1W Elev. (ft) = 0.00 

Thursday, Jun 25, 2009 

[DJ 

0.00 
0.00 
3.33 

No 

Nole: CulwrtlOrlllca outflows are analyzed umlar lnJal (le) and CllJtlet (oc) control. Weir risers checked far orl!lce condltilms (le) and submstgance (s). 

I Stage (ft) Stage I Discharge Elev (ft) 

I 
I 
I 
I 
I 
I 
I 
I 

{~ v.; 

6.00~--~--~~~~~~~:::::~==::~==~~====~~:=~::;;;;;;;;~~--~-~r88.00 
.. .. . .......... 

5.00 +--~~~=l----+---+----lf-----1---+---~---4---1---+-----I- 87.00 

.• 

4.00 -1---+---+----+----+----+---+---+---+---+---+---+---i- 86.00 

3.00 +---+---+---+---+---+---+---+---+---+---+---+---+- 85.00 

2.00-+---+---+----+----+----+---+---+----+---+---+---+---i-84.00 

. 

. 

1.00+---+---+---+---+---+---+---+---+----+---+---+---t- 83.00 

0.00 _._ __ ...._ ___ ..._ __ ....._ __ ....._ __ ....._ __ _,__ __ ..__ ___ ..__ __ ..__ __ ..__ ___ ..._ _ __._ 82.00 

0.00 4.00 8.00 12.00 16.00 20.00 24.00 28.00 32.00 36.00 40.00 44.00 48.00 

-TotalQ 
Discharge (cfs) 

12.. 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Pond No. 7 • BMP 
Pond Data 
Contours ·User-defined contour areas. Conic method used for volume calculation. Beginlng Elevation = 84.00 ft 

Stage I Storage Table 
Staga (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 84.00 2,955 0 0 
1.00 85.00 3,929 3,430 3,430 
2.00 86.00 6,504 5,162 8,592 
3.00 87.00 8,233 7,351 15,943 
4.00 88.00 10,190 9,193 25,136 
5.00 89.00 12,521 11,334 36,471 
6.00 90.00 14,719 13,604 50,075 

Culvert I Orifice Structures Weir Structures 

[A] [BJ [C] [PrfRsr) [A) [B] [C] 

Rise (In) = 10.00 2.00 0.00 0.00 Crest Len (ft) = 3.00 5.00 0.00 
Span (In) = 10.00 2.00 0.00 0.00 Crest El. (ft) = 86.85 88.50 0.00 
No. Barrels = 1 1 0 0 WelrCoeff. = 3.33 2.60 3.33 
Invert El. (ft) = 82.41 84.00 0.00 0.00 Weir Type = Riser Broad 
Length (ft) = 37.00 6.00 0.00 0.00 Multi-Stage =Yes No No 
Slope(%) = 1.35 0.00 0.00 n/a 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfll.(ln/hr) = 0.000 (by Contour) 
Multi.stage = n/a Yes No No 1W Elev. (ft) = 0.00 

Thursday, Jun 25, 2009 

[D] 

0.00 
0.00 
3.33 

No 

Note: CUJvertlOrlllce outflows are analyzed under Inlet (le) and outlet (oc) comral. We~ risen! checked fer orl!lca conditions (le) end submargence <•i 

I 
I 
I 

Stage (ft) Stage I Discharge Elev (ft) 

I 
I 
I 

Ir.~·· .. ·'.·.'.:• .. ·· \!Jjl 

I 
I 

6.00I=[J:IJ~E=t=:EJ~rJ=J·· 90.00 
5.00 89.00 

···~·.·. 
.. 

.. -.•.•-• f... ., '• 

·.· 

. ,• .,"~·-.·~~ ... c-

4.00 +----hl,'"---+---+---+----l---f----+---+----+----+----+ 88.00 

····~.· 

3.00 --t-,.,,C:.--+---+---+---+---f---1---1---+---+---+---+ 87.00 

•. 

2.00 -ll----1-----1---+----1----1-----1---+----I----l-----lf----t- 86.00 

1.00 _._---+----+---1-----+----+----+---l-----+----+-----+---t- 85.00 

0.00....._ __ _._ __ --L ___ ~ __ ....._ __ _._ __ --L ___ ~ __ ....._ __ ~--~---~84.00 

0.00 3.00 6.00 9.00 12.00 15.00 18.00 21.00 24.00 27.00 30.00 33.00 

-TotalQ 
Discharge (cfs) 
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CONSULTING ENGJNEEllS 

Channel Protection Volume: 

Drainage Area 
Runoff Curve No. 
1 ·Yr, 24-Hr Storm Volume 

(767) 253-0040 

(804) 693-4450 

(804) 330-8040 

Direct Runoff (From TR55 Equations 2·3 & 2-4) 
Q = 0.93 Inches 

= 
= 
= 

3.79 Acres 
77 
2.8 Inches 

Project 
Project No. 
Subject 
Sheet No. 
Calculated By 

JCSA Operations Center 
9801·E·19 

Pond# 1 
1 of 1 

GVC Date 617/09 

Channel Protection Volume = DA• Q • 60% (Virginia Stormwater Managment Handbook section 5-6.2 • Method 2) 

Vcp= 3.54 Ac-in = z.m cubic feet 

Determine Volume of Pond by Contour (starting at normal pool): 

Sum Sum Incremental Incremental Incremental 

Elevation 

84.0 

85.0 

86.0 

87.0 

88.0 

89.0 

90.0 

Incremental Area Volume Volume Volume Volume 
Depth !!!9· ft.) !CU. ft.) !cu. )'.d.) (cu. ft.) !cu. )'.d.) 

0.0 3,550 

1.0 4,867 4,209 156 4,209 156 

1.0 6,503 5,665 211 9,894 366 

1.0 8,516 7,510 278 17,403 645 

1.0 10,444 9,480 351 26,883 996 

1.0 12,620 11,532 427 38,415 1,423 

1.0 14,167 13,394 496 51.809 1,919 

Total 51,809 1,919 

1 Incremental values computed from Channel Protection Volume Elevation 

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

Total Average Drawdown Time 

= 
= 
= 

= 

84.00 feet 
85.6~ t 

tr2.00 Inches\ 
'--·- ' _../' 
26.82 hrs 

Avg Head1 Avg Flow1 

(feet) (feet) 

0.5 0.07 

1.3085503 0.12 

0 0.00 

0 o.oo 
0 0.00 

0.00 0.00 

>24HRS,OK 

Note:'By calculations, drawdown orifice size to be 2·1nch diameter. Suggested minimum 
size Is 3-lnch diameter. A 3-lnch diameter orifice shall be Implemented In actual designs. 

Drawdown 
Time1 (hrs) 

17.24 

8.38 

0.00 

0.00 

0.00 

0.00 

25.62 

I '1 
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Hydrograph Report 
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I ... ·. Hydraftow Hydrographs Extension for Auto CAO® Clvll 30® 2009 by Autodesk, Inc. VS.066 

0 Hyd. No. 1 

Thursday, Jun 25, 2009 

I Pre-Development Drainage 

Hydrograph type = SCS Runoff 
Storm frequency = 1 yrs I 

I 
I 
I 
I 
I 
1(1 

I 
I 
I 
I 
I 
I 
1 .. · ... 

(~.· .. _.:: ...• ~ <JJ 

I 
I 

Time interval = 2 min 
Drainage area = 3.840 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 2.80 in 
Storm duration = 24 hrs 

a <cts> 
2.00 

1.00 

0.00 

.. 

0 120 240 360 

- HydNo.1 

480 

Peak discharge = 1.498 cfs 
Time to peak = 730 min 
Hyd. volume = 6,934 cuft 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 21.00 min 
Distribution = Type II 
Shape factor = 484 

Pre-Development Drainage 
Hyd. No. 1 - 1 Year 

a (cfs) 

2.00 

\ t'---._ 

600 720 840 960 

1.00 

... .. 

!'-
0.00 

1080 1200 1320 1440 1560 
Time (min) 

lS 



I Hydrograph Report 
11 

1. .,. Hydraflow Hydrographs Extension for AutoCAD® Clvll 30® 2009 by Autodesk, Inc. v6.066 

(} Hyd. No. 1 

Thursday, Jun 25, 2009 

I Pre-Development Drainage 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs I 

I 
Time interval = 2 min 
Drainage area = 3.840 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 3.50 in 
Storm duration = 24 hrs 

Q (cfs) 

Peak discharge = 3.046 cfs 
Time to peak = 728 min 
Hyd. volume = 12,061 cuft 
Curve number = 67 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 21.00 min 
Distribution = Type II 
Shape factor = 484 

Pre-Development Drainage 
Hyd. No. 1 - 2 Year 

Q (cfs) 

I 
I 
I 
I 4.00 --.----.-----.----..-----r-----.-------.------.--r----i----.----..--.----T" 4.00 

IC> . • .. 

I 

I 3.00 3.00 
. 

I -·-· .. I· 

.. 

I 2.00 2.00 

. -- ·-· I 

I 
I 1.00 1.00 

I \ -
I 0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

@ Time (min) . 
- HydNo.1 

I 
I re. 
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I , ,,, , Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2009 by Autodesk, Inc. VS.066 

(Ji>, Hyd. No. 1 

Thursday, Jun 25, 2009 

I Pre-Development Drainage 

Hydrograph type = SCS Runoff 
Storm frequency = 1 O yrs I 

Peak discharge = 9.562 cfs 
Time to peak = 728 min 

I 
I 
I 
I 
I 
I() 
I 
I 
I 
I 
I 
I 

Time interval = 2 min Hyd. volume = 33,770 cuft 
Drainage area = 3.840 ac Curve number = 67 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc) = 21.00 min 
Total precip. = 5.80 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Pre-Development Drainage 
Q (cfs) Hyd. No. 1 -10 Year Q (cfs) 

10.00 ..---,----..--.------.------.---,...----.--..-----,.---,-----.--..----,- 10.00 

'' 

8.00 -+---+---+----if---+----1---r--------+---+----r--r---;- 8.00 

,, ' ,,, ' 

6.00 -+---+---+----if---+----1---t-il--------+---+----r----ir---;- 6.00 

4.00 -+---+---+----if---+----1----t+-+--------+---+----r----;c---;- 4.00 

2.00 -+----+----+-~"---+---+----11--1----4--+----+----+----+--"---;- 2.00 

\~ 
o.oo l_l_J._J __ L_l~~-_i=::t:=±:::::±::=::±:=:d'.'!!!i...-1 o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 ·~ 
I 

- HydNo.1 
Time(min) 

I (l 
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OHyd. No. 1 

Thursday.Jun25,2009 

I Pre-Development Drainage 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs I 

I 
I 
I 
I 
I 

Peak discharge = 16.88 cfs 
Time to peak = 726 min 

Time interval = 2 min Hyd. volume = 58,473 cuft 
Drainage area = 3.840 ac Curve number = 67 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc) = 21.00 min 
Total precip. = 8.00 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Pre-Development Drainage 
Q (cfs) Hyd. No. 1 -100 Year Q (efs) 

18.00 -r-----.-------..----.....--~---.--~--..---.-----r------r--..-----.- 18.00 

IC) 15.00 +--+--+------<1----l----+---111------1---1---1---~,1----l----+---+ 15.00 

I 
I 
I 
I 
I 
I 
I 
I 
I 

.·~ 
\J;j; 

12.00 -+---+----1-----1--+----+----+1~---i.--1---+---+----+----I'----+- 12.00 

.· .. 

9.00 -+---+----t-----l--+----+---+-1~---J.--~-+---+----+----I--+- 9.00 

<-1···. 

6.00 +---+---+----1--+----1-----11-1------1---~--1-----1----+----1---1- 6.00 

. 

3.00 +---+---+----if---+----1---1-1-+--4--.J---...J---+---+--f---+ 3.00 

l__.1 \~ 
o.oo l_.J. _ _J _ _JL_L_.1~~-_J=::t:=±:=:±:::=d::::::::l._l o.oo 

o 120 240 360 480 000 720 840 9ao 1080 1200 1320 1440 1sao 

- HydNo.1 
Time(min) 

,, 
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I
Q Hyd. No. 6 

I 
I 
I 
I 
I 
I 
lat 
I 
I 
I 
I 
I 
I 

Pre BMP Routed 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 1 yrs 
= 2 min 
= 1 - Pre-Development Drainage 
= Existing Dry Pond 

Storage Indication method used. 

Q (cfs) 

2.00 

1.00 

0.00 

. 

. •· 

Pre BMP Routed 
Hyd. No. 6 - 1 Year 

I 
~ ~ 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

.. ~ 
0 240 480 720 960 1200 1440 

5 

Thursday, Jun 25, 2009 

= 0.343 cfs 
= 766 min 
= 6,925 cuft 
= 86.25 ft 
= 1,914 cuft 

1680 

Q (cfs) 

2.00 

1.00 

0.00 
1920 ·~ 

I - HydNo.6 - HydNo.1 1: _____ _:~ Total storage used= 1,914 cuft 
Time (min) 

I I~ 
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- Hyd. No. 6 
I Pre BMP Routed 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 2 yrs 
= 2 min 
= 1 - Pre-Development Drainage 
= Existing Dry Pond 

Storage Indication method used. 

Pre BMP Routed 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 0.503 cfs 
= 954 min 
= 12,052 cuft 
= 86.90 ft 
= 4,697 cuft 

Q (cfs) Hyd. No. 6 -- 2 Year Q (cfs) 

4.00 -r---r---.----.----..---..---r---..---.---.---.---.---.---.---r---r- 4.00 

0.00 ~00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680 1800 

- HydNo.6 - HydNo.1 _____ Total storage used = 4,697 cuft 
Time(min) 
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•• = ;:7 """"~,,_con'""'"""' A-"'·•~"·""' 
I Pre BMP Routed 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 10 yrs 
= 2 min 
= 1 - Pre-Development Drainage 
= Existing Dry Pond 

Storage Indication method used. 

Pre BMP Routed 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 3.227 cfs 
= 748 min 
= 33,761 cuft 
= 87.71 ft 
= 12,420 cuft 

Q (cfs) Hyd. No. 6 - 10 Year Q (cfs) 

10.00 --.-----..----~---~-----.-----~--~---~----.- 10.00 

.. .. 

8.00 -+----1------+---------1----+------+----+-----I-- 8.00 

. .... 

6.00 +----1------+--------+----+------f----+----+ 6.00 

4.00 -;-------t----i---- ---+-----1----+----l----+ 4.00 

, .... ; .. 

2.00 -t------,e------+-----1-1----t-----1------+----1-----1- 2.00 

o.oo ------i-----..i.--- ~L_::t:::'.~:::i:::::::~~A:::~,,__:::=l--J o.oo 
o ~ ~ rn • 1200 1~ 16~ 1m 

- HydNo.6 - HydNo.1 
Time (min) 

ll 
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I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

- Hyd. No. 6 
I Pre BMP Routed 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
; I 
I 

I 

I 
I 
I 

11 
I 
I 

•• I 
I 

= Reservoir 
= 100 yrs 
= 2 min 

= 7.995 cfs 
= 742 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 1 - Pre-Development Drainage 
= Existing Dry Pond 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 58,464 cuft 
= 88.90 ft 
= 20, 778 cuft 

Storage Indication method used. 

Pre BMP Routed 
Q (cfs) Hyd. No. 6 - 100 Year Q (cfs) 

18.00 -,...----..-------r------.----~---------.------.-----.- 18.00 

12.00 +----1-----1--------+----i-----+----+-----1- 12.00 

9.00 -+------------- ---+-------11----+----+----+ 9.00 

6.00 -t----t------t--- ---+--------t-----;-----;-----r- 6.00 

o.oo -l----'----_._ .... l!!!~~--=::t:::~~~~~~=~=:b=---L o.oo 
0 ~ ~ ~ ~ 1B 1~ 1~ 1~ 

- HydNo.6 - HydNo.1 Total storage used= 20,778 cuft 
Time(min) 
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Hyd. No. 2 

Thursday, Jun 25, 2009 

I Post-Development Drainage to Sediment Basin 

I 
I 
I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

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

Q (cfs) 

= SCS Runoff 
= 1 yrs 

Peak discharge = 5.097 cfs 
Time to peak = 722 min 

= 2 min Hyd. volume = 13,578 cuft 
= 3.880 ac 
= 0.0% 
=USER 
= 2.80 in 
= 24 hrs 

Curve number = 77 
Hydraulic length = O ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Post-Development Drainage to Sediment Basin 
Hyd. No. 2 -- 1 Year 

Q (cfs) 

6.00 -r----.-----,------,---.----.---..----.,.--,..----,..---.----r---ir----r- 6.00 

5.00 +---+---1----il---+---+---t----+--+---+---+----+---il---+ 5.00 

4.00 -t----+---+-----i--+---+----------t---1-----r---,r---+- 4.00 

3.00 -t----+---+------1--+---+----H----+--t----t---1-----r----;r---+- 3.00 

2.00 -t---1----1----11---+---+---IH----l---+----+----+---+-~1---+- 2.00 

1.00 +---+---l----il---+---+---4Hl----+--+---+---+----+---il---+ 1.00 

o.oo L--L_j __ _J_.J. _ _t~~-I:::t:::=:j~~~:d::='.'.d--1 o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.2 
Time (min) 

------------ ----- -
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Hyd. No. 2 

Thursday, Jun 25, 2009 

! I Post-Development Drainage to Sediment Basin 

ii 
I 
,I 

I 
I 
, I 

1e 
I 
I 
I 
I 
I 
I 

•• I 
I 

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

= SCS Runoff 
= 2yrs 
= 2 min 
= 3.880 ac 
= 0.0% 
=USER 
= 3.50 in 
= 24 hrs 

Peak discharge = 7.926 cfs 
Time to peak = 722 min 
Hyd. volume = 20,777 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Post-Development Drainage to Sediment Basin 
Q (cfs) Hyd. No. 2 - 2 Year Q (cfs) 

8.00 .,..----,----.-----,r----r----..-----r----.--,...---~---,---r----ir---• 8.00 

., . . ' 

6.00 -+---+----+-----i--+----1---------+--1---+---+----t-----1---t- 6.00 

4.00 -+---+---+---11--+---l---H---+--+---+---+---+----11--+ 4.00 

2.00 -t---1---1----+--+---+---+H---+--I--+---+---+---+---+- 2.00 

"-0.00 L_L_J _ _J_.J. _ _LL_'.l__ _ _e::t::::::Jt:::::±==::±==d-J_ o.oo 

. 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.2 
Time(min) 
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Hyd. No. 2 

Thursday, Jun 25, 2009 

I Post-Development Drainage to Sediment Basin 

I 
Hydrograph type = SCS Runoff 
Storm frequency = 1 O yrs 
Time interval = 2 min 

Peak discharge = 18.50 cfs 
Time to peak = 720 min 
Hyd. volume = 48,004 cuft 

I 
Drainage area = 3.880 ac 
Basin Slope = 0.0 % 
Tc method = USER 

Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 

I 
Total precip. = 5.80 in 
Storm duration = 24 hrs 

Distribution = Type II 
Shape factor = 484 

I 
I 
I 

Post-Development Drainage to Sediment Basin 
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs) 

21.00 --.---r----r---ir---....----,.....---.--~--,..---.....---r-----..--...---...- 21.00 
, , .••. ~ , I - . !....--

' ~~' ., ' ,, ' ··- ; ., ., •, 

1~18.00 ~~~~~~~~~~~~~~~~~~~~~~~~~ 18.00 

I 
I 
I 
I 
I 
I 

•• I 
I 

'••'' . •' 

, .... ,.,,.. I· 

15.00 -t---+---+--l---+---+------1--+----+---+---+--I----+- 15.00 
' ... 

,· ,,,, 

12.00 +---+---+---ll---+---+---111-----+--1---+---+---+---11---+ 12.00 
~· ' <.rn ' 

9.00 +---+---+---l--+----+---111---+--l----l---+---+---I--+- 9.00 
'' ''' ' ' . 

' ' ., '· 

6.00 -+---+----+----1--+----1---1+1--+--1----+---+----+----1!---+- 6.00 
'' 

' I 

3.00 +---+---+--l---+---+---l-l-'1-----+--1----1----1---+--1---+ 3.00 

I ' .\.. 
o.oo l_ _ _L _ _L _ _L_.L ....... ~~L~r::::±::~±=~~=~=L--1 o.oo 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.2 
Time (min) 
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Hyd. No. 2 

Thursday, Jun 25, 2009 

I Post-Development Drainage to Sediment Basin 

Hydrograph type = SCS Runoff 

I 
Peak discharge = 21.39 cfs 

I 
I 
I 
I 
I 

Storm frequency = 25 yrs Time to peak = 720 min 
Time interval = 2 min Hyd. volume = 55,639 cuft 
Drainage area = 3.880 ac Curve number = 77 
Basin Slope = 0.0 % Hydraulic length = 0 ft 
Tc method = USER Time of cone. (Tc)= 10.00 min 
Total precip. = 6.40 in Distribution = Type II 
Storm duration = 24 hrs Shape factor = 484 

Post-Development Drainage to Sediment Basin 
Q (cfs} Hyd. No. 2 -- 25 Year Q (cfs) 

24.00 .-----.---.---.--..----.-----.---,.--.,.--.-----.-----,----..---.,- 24.00 
.... - I -

_, 

I - ·I 

· 1e 20.00 +---+---+---ll---+---+-----1----1--+----t. --·+---+----!---·-· ·+ 20.00 

. 1 
I 
I 
I 
I 
I 

•• I 
I 

. 

.. I ... . - " 
... ' ... '"'-· . .,,. ·-

., . .... I 

16.00 --1----t---+---l'----+---+--------l--+----+----t----+---.f----+ 16.00 
. . ... . .. - -, . 

, .... . 

. .. 

' ~ -- ,. '" " ... , - ' . . ... 1·-. '" 

. ,-

.. ... 

I . 

4.00 -1----1-----1-----1--+-----+----+Hf-----+--+-----+----t----+-----lf----+ 4.00 
.... "I I .. 

o.oo L_L_L_L_JL-~~:...J_J:=:±:::::±=::=:b=~=~-l o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.2 
Time (min) 
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Hyd. No. 2 

Thursday, Jun 25, 2009 

· I Post-Development Drainage to Sediment Basin 

I 
Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Time interval = 2 min 

Peak discharge = 29.22 cfs 
Time to peak = 720 min 
Hyd. volume = 76,608 cuft 

I 
Drainage area = 3.880 ac 
Basin Slope = 0.0 % 
Tc method = USER 

Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10.00 min 

I 
Total precip. = 8.00 in 
Storm duration = 24 hrs 

Distribution = Type II 
Shape factor = 484 

I 
I 
I 

Post-Development Drainage to Sediment Basin 
Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs) 

30.00 ..,.-----.-----.,---....-----.--~--~-~-~--~---~-~....---.- 30.00 

1e 25.00 ;.---+--+---+-.. _·· _"·_,··· f-... ·--1------1---+-----1----11----+-- 25.00 

I 
I 
I 
I 
I 
I 

•• I 
I 

20.00 -+----+----ir---+----+----l-----+---+--+---+---+--+---+ 20.00 

15.00 +----+----t--+---+---+---llH---+---+--+----+---+--r---+ 15.00 

10.00 +---+----t--+---t----+----t-tt---+----+--+----+----+----it-----t- 10.00 

5.00 -+---+----ir---+---+----1---1++----+----+--+----+----+--+----+ 5.00 

o.oo L--L--L.:~L~~d~J _ _I::'.::::1:::::~~±==:=6==:~--1 o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.2 
Time (min) 

').1 
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1
9 

Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 9 

Thursday, Jun 25, 2009 

I Temp Sed Basin (Post) 

I 
I 
I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir 
= 1 yrs 
= 2 min 
= 2 - Post-Development Drainage 
= Existing Dry Pond (Temp Basin) 

Storage Indication method used. 

Temp Sed Basin (Post) 
Q (cfs) Hyd. No. 9 -- 1 Year 

5.00 

4.00 

3.00 

2.00 

1.00 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 0.066 cfs 
= 1444 min 
= 6,130 cuft 
= 86.48 ft 
= 11,080 cuft 

Q (cfs) 

5.00 

4.00 

3.00 

c' "'"'~' ; ,_, 

2.00 

1.00 

0.00 ~-....I.-" !l!!!~t::=::bi-.l...-..l..-...l.-....l.--1--.L..._..J..._..J_ 0.00 
0 480 960 1440 1920 2400 2880 3360 3840 4320 4800 5280 5760 

- HydNo.9 - HydNo.2 . Total storage used = 11,080 cuft 
Time (min) 
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I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 e Hyd. No. 9 . 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 
I 
1e 
I 
I 
I 
I 
I 
I 

le 
I 
I 

Temp Sed Basin (Post) 

= Reservoir 
= 2 yrs 
= 2 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 2 - Post-Development Drainage 
= Existing Dry Pond (Temp Basin) 

Storage Indication method used. 

Temp Sed Basin (Post) 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 0.199 cfs 
= 1034 min 
= 13,151 cuft 
= 86.89 ft 
= 14,500 cuft 

Q (cfs) 
Hyd. No. 9 - 2 Year 

Q (cfs) 

8.00 .----,.--,----,.---.----,.---.----,.--..,-----,.---.-----.---.- 8.00 

. .... .. 

6.00 +----+-l---+----+---+----+---+----+---+----+---1----1---+- 6.00 

·---- ., ..... , . ' 

4.00 4.00 

2.00 2.00 

. 

0.00 ~ 0.00 
0 480 960 1440 1920 2400 2880 3360 3840 4320 4800 5280 5760 

- HydNo.9 - HydNo.2 Total storage used= 14,500 cuft 
Time(min) 

l1 
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I Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2009 by Autodesk, Inc. v6.066 e Hyd. No. 9 
I Temp Sed Basin (Post) 

Hydrograph type = Reservoir 
Storm frequency = 10 yrs 
Time interval = 2 min 
Inflow hyd. No. = 2 - Post-Development Drainage 
Reservoir name = Existing Dry Pond (Temp Basin) 

Storage Indication method used. 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

27 

Thursday, Jun 25, 2009 

= 1.656 cfs 
= 760 min 
= 31,345 cuft 
= 87.14ft 
= 26,532 cuft 

I 
I 
I 
I 
I Temp Sed Basin (Post) 

Q (cfs) Hyd. No. 9 -- 10 Year Q (cfs) 

21.00 -..---....-----..---.-----.----~---.----.---.,..--------..----,- 21.00 I . . 

.. .. .. ., 

1918.00 18.00 
"'' ., 

I 
. .. .. . . ', . ······I· 

15.00 15.00 
. ... .... . .. . . . I··· • 

I ... 

12.00 12.00 
.... 

I . .,_ ,. I·><·•--··-

9.00 9.00 

I i 

6.00 6.00 

I ·- ·- . -~ I· ... 

3.00 3.00 

11 . . I . 

I 
. 

•• 0.00 0.00 
0 360 720 1080 1440 1800 2160 2520 2880 3240 3600 3960 

Time (min) 

I 
- HydNo.9 - HydNo.2 Total storage used= 26,532 cuft 

I 
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Hyd. No. 8 

I Temp Sed Basin (Post) 

I 
I 
I 
I 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir Peak discharge 
= 25 yrs Time to peak 
= 2 min Hyd. volume 
= 2 - Post-Development Drainage to SediMax. Elevation 
= Existing Dry Pond (Temp Basin) Max. Storage 

Storage Indication method used. 

Q (cfs) 
Temp Sed Basin (Post) 

Hyd. No. 8 -- 25 Year 

Thursday, Jun 25, 2009 

= 2.460 cfs 
= 752 min 
= 40,093 cuft 
= 87.45 ft 
= 29,982 cuft 

Q (cfs) I 
I 24.00 .----.----....----.----.----.----.----.-----.----.----.- 24.00 

1e 20.00 -1---+---------t-----l------t----t----+---+-----r 20.00 

I 
I 
I 
I 
I 
I 

0.00 _J-__ ..._ __ -=~~~d .... _..J..._.....J __ ..J..._.....J __ ..J..._.....J_ 0.00 
0 6 12 18 24 30 36 42 48 54 60 •• - HydNo.8 - HydNo.2 Total storage used= 29,982 cuft 

Time (hrs) 

I 
I 11 
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-Hyd. No. 9 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 
I 

Temp Sed Basin (Post) 

Hydrograph type = Reservoir 
Storm frequency = 100 yrs 
Time interval = 2 min 
Inflow hyd. No. = 2 - Post-Development Drainage 
Reservoir name = Existing Dry Pond (Temp Basin) 

Storage Indication method used. 

Q (cfs) 
Temp Sed Basin (Post) 

Hyd. No. 9 -- 100 Year 

Peak discharge 
Time to peak 
Hyd. volume 
Max. Elevation 
Max. Storage 

= 3.807 cfs 
= 746 min 
= 59,283 cuft 
= 88.31 ft 
= 39,959 cuft 

Q (cfs) 

30.00 .....----..--~--~-~-~--~---~--~-~-~----~ 30.00 

1e 25.00 -+--+---~l-----<l----+---i-----1----1---+----+----+----l----1- 25.00 

I 
I 
I 
I 
I 
I 

le 
I 
I 

0.00 _._ _ _.__ ..... _ 0.00 

0 240 480 720 960 1200 1440 1680 1920 2160 2400 2640 2880 3120 

- HydNo.9 - HydNo.2 _ Total storage used= 39,959 cuff 
Time(min) 



I Hydrograph Report 
3 

I e Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 3 

Thursday, Jun 25, 2009 

I Post-Development Drainage to Forebay 

I 
Hydrograph type = SCS Runoff 
Storm frequency = 1 yrs 
Time interval = 2 min 

Peak discharge = 4.440 cfs 
Time to peak = 722 min 
Hyd. volume = 11,828 cuft 

I 
Drainage area = 3.380 ac 
Basin Slope = 0.0 % 
Tc method = USER 

Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 

Total precip. = 2.80 in I Storm duration = 24 hrs 
Distribution = Type II 
Shape factor = 484 

11 
I 
ii 
1e 

I 
I 
I 
II 

I 
I 

Post-Development Drainage to Forebay 
Q (cfs) Hyd. No. 3 - 1 Year Q (cfs) 

5.00 -..----.----.----,.-----.-----.-----..----.--..-----.-----.-----r---ir---.,- 5.00 

4.00 -+----t----+----tr-----+---+------+--+----+----t-----r---;r-----r- 4.00 

3.00 -+----t----+----t---+---+------+--+----+----t-----r---;r-----r- 3.00 

2.00 -+----t----1-----'1----4----+----111---+--+----+---+----+----'1-----t-- 2.00 

1.00 -1----1---1----t--+-----+---+H--+--f----+---+---+---t---+- 1.00 

o.oo L_J_ _ _l _ _J __ L~l.~U---1=::t::=:±=::::±=d:=d~-1 o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 •• I 
- HydNo.3 

Time (min) 

,, 
I 

33 
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I e Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 3 

I Post-Development Drainage to Forebay 

Thursday, Jun 25, 2009 

Hydrograph type = SCS Runoff 

I Storm frequency = 2 yrs 
Time interval = 2 min 

Peak discharge = 6.905 cfs 
Time to peak = 722 min 
Hyd. volume = 18,100 cuft 

Drainage area = 3.380 ac 

I Basin Slope = 0.0 % 
Tc method = USER 

Curve number = 77 
Hydraulic length = O ft 
Time of cone. (Tc) = 10.00 min 

Total precip. = 3.50 in I Storm duration = 24 hrs 
Distribution = Type II 
Shape factor = 484 

I 
II 
I 
ie 

Post-Development Drainage to Forebay 

I 
I 
: I 
I 
, I 
I 

•• I 
I 

Q (cfs) Hyd. No. 3 - 2 Year Q (cfs) 

7.00 -..----,----.-----.--~-~-~-~--~--..---~---..--.---.... 7.00 

o.oo L__:L:J:......._i__:_l--~.L_1_---_e::::t:::jt=~~d=:d_:_J_ o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.3 
Time (min) 
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I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

e Hyd. No. 3 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 
I 

Post-Development Drainage to Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 10 yrs 
Time interval = 2 min 
Drainage area = 3.380 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 5.80 in 
Storm duration = 24 hrs 

Peak discharge = 16.11 cfs 
Time to peak = 720 min 
Hyd. volume = 41,818 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Post-Development Drainage to Forebay 
Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs) 

18.00 -.---..-----.---.----.------.---.----.-----..--..---,-----..--....---,- 18.00 

.. 

1e 15.00 -+----+----t--+---+---·-+-·----f----+----+----t---+----+---+- 15.00 

I 
I 
I 
I 
I 
I 

•• I 
I 

·• ... 

12.00 -+----+----t---1----+-----t-----+----+---+----t----+--+----+- 12.00 

. 

... 

9.00 -+---+----t---1----+-----t-----+----+---+----t----+---+----+- 9.00 

. ... . .. ' . 

. . . . ····· I I· ··I·· 

6.00 -+---+-----1---+----+-----t-- -----1---+----+-----t---1----+---+- 6.00 

. . .. 

3.00 -+----+----1--+---+-----+--+t---1-----1---+----+---+--f----I- 3.00 

"' o.oo L_L_L_L_JL...J~:.J_-1:=::±:::::::±~±=~=~-l o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.3 
Time(min) 



I Hydrograph Report 
I e Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 3 

I 
I 
I 
,I 

Post-Development Drainage to Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Time interval = 2 min 
Drainage area = 3.380 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 8.00 in 
Storm duration = 24 hrs 

33 

Thursday, Jun 25, 2009 

Peak discharge = 25.45 cfs 
Time to peak = 720 min 
Hyd. volume = 66,735 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Post-Development Drainage to Forebay 

I 
I 
I 

Q (cfs) Hyd. No. 3 - 100 Year Q (cfs) 

28.00 -.-----.------.--~~-~-~-~----~-~---.----..--~-~ 28.00 

.. -···. .. I , . I .. 

1e24.00 
... .... •' ''" 1-· ' 

24.00 

- .. .... ""' -; , . '. 

I . ' . .. . 

20.00 20.00 
"'. .. ., ' 

' ..• . "' ---~· 

I ' ' . ' ' " ' ' 

16.00 16.00 
' ,. 

I " 
.... ' ..... , ~-

' ···-~-~ ,., "' .. . ., 
' ,. ·-1"' '· " ' . '•"'• -

12.00 12.00 
- ' ' 

I ··-. --· . ~- ~ ~ 
,, .... 

... """''' .,, .. ' ' ''" .. ' . . 

8.00 8.00 

I 
. 

·! .. 

I 

I 
4.00 4.00 

~ . .. 

I· , .. . ' I 

le 
0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.3 
Time (min) 

I 
I '" 
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8 

I e Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 11 

Thursday, Jun 25, 2009 

I Post Forebay Routed 

Hydrograph type = Reservoir Peak discharge I Storm frequency = 1 yrs Time to peak 
Time interval = 2 min Hyd. volume 

= 3.662 cfs 
= 726min 
= 11,825 cuft 
= 87.01 ft 

I 
Inflow hyd. No. = 3 - Post-Development Drainage to Fore~. Elevation 
Reservoir name = Forebay Max. Storage = 4,343 cuft 

I 
I 
I 
I 
1e 
I 
I 
I 
I 
I 
I 

Storage Indication method used. Wet pond routing start elevation= 86.00 ft. 

Post Forebay Routed 
Q (cfs) Hyd. No. 11 - 1 Year Q (cfs) 

5.00 .---,.-----.--....----,.-----,--....---.-----r--..----r-----r--....---,- 5.00 

4.00 -+----t---i--+---+----i--+---+---+--+---+----t--+----1- 4.00 

3.00 -+----t----i--+---+----i------+---+--+----+---+--+----1- 3.00 

2.00 -t----r-----1--+---t----1-- --!--+---+----+--+---+----!- 2.00 

1.00 -t----t-----1---1---t---1----1 ..... --+----+--+---+----+--+----+- 1.00 

•• I 
- HydNo.11 - HydNo.3 Total storage used= 4,343 cuft 

Time(min) 

I 17 
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I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

e Hyd. No. 11 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 
I 
1e 
I 
I 
I 
I 
I 

1 I 
,_ 
I 
I 

Post Forebay Routed 

Hydrograph type = 
Storm frequency = 
Time interval = 
Inflow hyd. No. = 
Reservoir name = 

Reservoir Peak discharge 
2 yrs Time to peak 
2 min Hyd. volume 
3 - Post-Development Drainage to Foreftl¥. Elevation 
Forebay Max. Storage 

Storage Indication method used. Wet pond routing start elevation= 86.00 ft. 

Q (cfs) 
Post Forebay Routed 

Hyd. No. 11 - 2 Year 

= 6.676 cfs 
= 722 min 
= 18,096 cuft 
= 87.16 ft 
= 4,682 cuft 

Q (cfs) 

7.00 -,----,---.,.......;-~----~----~-~----~--..,.--~--.- 7.00 

1.00 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.11 - HydNo.3 Total storage used= 4,682 cuft 
Time(min) 
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; I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 ·e Thursday, Jun 25, 2009 

Hyd. No. 11 
I Post Forebay Routed 

I 
I 
I 
I 
I 

Hydrograph type = Reservoir Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyd. No. = 3 - Post-Development Drainage to ForeM1¥<. Elevation 
Reservoir name = Forebay Max. Storage 

Storage Indication method used. Wet pond routing start elevation = 86.00 ft. 

Q (cfs) 
Post Forebay Routed 

Hyd. No. 11 -10 Year 

= 16.03 cfs 
= 722 min 
= 41,815 cuft 
= 87.48 ft 
= 5,439 cuft 

Q (cfs) 

I 18.00 18.00 
,,, 

I 
I 
I 
I 
I 
I 

•• I 
I 

,, ' 

I 

15.00 

' I .. ,, ''· 

. . . '" 

12.00 +---+----t--+---+----t-___,11---+---+--+---+---+---,f---+ 12.00 

' "' 

9.00 +---+----t--+---+---+-~H---+---+--+----+---+--f---+ 9.00 

···-···--··· •• f-••"' -'"" .,,.' 

6.00 -+---+-----t--+---+-----t---1111---1-----1---1---+---+--I---+- 6.00 

' ' 

' 

3.00 -+---+---1--.+---+----l---.lr+a---+----l---+----+----+---l---I- 3.00 

·" o.oo L_L_J _ _.L_..L-~~~L_J:::::±~±~~~b~ .... J o.oo 

' 

' 

I ' 

I , 

. 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo. 11 - HydNo. 3 Total storage used= 5,439 curt 
Time (min) 
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38 

•• Hyd-Hyd .. - '"'"'"" "'"""""""' CMl 30® 2009 .,, A-ok. I~. '6.06e 

! I Hyd. No. 11 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 

Post Forebay Routed 

Hydrograph type = Reservoir Peak discharge 
Storm frequency = 100 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Inflow hyd. No. = 3 - Post-Development Drainage to Forettt¥. Elevation 
Reservoir name = Forebay Max. Storage 

Storage Indication method used. Wet pond routing start elevation = 86.00 fl. 

= 25.22 cfs 
= 722 min 
= 66,732 cuft 
= 87.67 ft 
= 5,865 cuft 

Post Forebay Routed 
Q (cfs) Hyd. No. 11 -- 100 Year Q (cfs) 

28.00 -....---,----.--~-~---.----~--...--~--.-----.---.-----.- 28.00 
. I 

1924.00 -+--··_·+-·--+-,, .. ·---+--+----+-------------1·1-·-· -·-t-··--·T-··---;- 24.00 

I 
I 
I 
I 
I 
I 

•• I 
I 

., .. .. , . 

.. ~· " "'"' ,, ' I . . ' . '" """ 

20.00 -t---+----t--+---+----t------1----+--t---1-----i---1----i- 20.00 
... . .. ., .. , 

" 

16.00 +---+---l--+---+----1-----+---+--+---+---t---t---+ 16.00 
' 

,, . 

.. '' 

12.00 +---+---1---1----t----1---,111---+---+--+---+---t---t---+ 12.00 
'· . 

I 

8.00 +---+----1--+---+----1---11+1---1-----+----+----t---t----i- 8.00 

I 

I .• 

4.00 +---+---l--+---+----1---lf+-t---+---+--+---+---t---t---+ 4.00 

"-0.00 L...:....L.:.....L--L..~l-~~:_t _ _=t::::::±::::::~~~~~~~.:...l o.oo 

. ··' 

.. 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.11 - HydNo.3 .... J Total storage used = 5,865 cuft 
Time (min) 
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I Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2009 by Autodesk, Inc. v6.066 e Hyd. No. 4 
I Post-Development Drainage bypassing Forebay 

Hydrograph type = SCS Runoff 

I 
,I 

Storm frequency = 1 yrs 
Time interval = 2 min 
Drainage area = 0.410 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 2.80 in 
Storm duration = 24 hrs 

4 

Thursday,Jun25,2009 

Peak discharge = 0.539 cfs 
Time to peak = 722 min 
Hyd. volume = 1,435 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 I 

I 
'I 
I 

Q (cfs) 

1.00 

Post-Development Drainage bypassing Forebay 
Hyd. No. 4 -- 1 Year 

Q (cfs) 

1.00 

19 
0.90 0.90 

0.80 0.80 

I 0.70 0.70 

I 0.60 0.60 

I 0.50 0.50 

I 
0.40 0.40 

0.30 0.30 

I 0.20 0.20 

I 0.10 
\.._ 

0.10 

•• 0.00 

I 

_.. 

0.00 
o 120 240 360 480 600 120 040 960 1oeo 1200 1320 1440 1560 

- HydNo.4 
Time (min) 

I 



I 
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I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

e Hyd. No. 4 
I Post-Development Drainage bypassing Forebay 

Hydrograph type = SCS Runoff 
storm frequency = 2 yrs 
Time interval = 2 min 
Drainage area = 0.410 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 3.50 in 
Storm duration = 24 hrs 

14 

Thursday, Jun 25, 2009 

Peak discharge = 0.838 cfs 
Time to peak = 722 min 
Hyd. volume = 2, 196 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 

1.00 

Post-Development Drainage bypassing Forebay 
Hyd. No. 4 -- 2 Year 

Q (cfs) 

1.00 I 
,19 

I 
I 
I 
I 
I 
I 

•• I 
I 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
o 120 240 360 480 

- HydNo.4 

\ 

_,.I " 600 720 840 960 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
1080 1200 1320 1440 1560 

Time (min) 



I 
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I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

e Hyd. No. 4 

I Post·Development Drainage bypassing Forebay 

Hydrograph type = SCS Runoff 

I 
I 
I 
I 

Storm frequency = 10 yrs 
Time interval = 2 min 
Drainage area = 0.410 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 5.80 in 
Storm duration = 24 hrs 

24 

Thursday, Jun 25, 2009 

Peak discharge = 1.955 cfs 
Time to peak = 720 min 
Hyd. volume = 5,073 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Post-Development Drainage bypassing Forebay I 
I 

Q (cfs) Hyd. No. 4-10 Year Q (cfs) 

2.00 -.----...-----,-.---,--....----.---~-----.--~--.----...----....--.---...- 2.00 

19 
. .. 

.. 

I . . I·· ·• 

I . 

I 1.00 1.00 

.... 

I 
·I 

I 
I "-~ 
•• 0.00 0.00 

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

-HydNo.4 
Time(min) 

I 
I 43 
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34 

I Hydrallow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

-Hyd. No. 4 

Thursday, Jun 25, 2009 

I Post-Development Drainage bypassing Forebay 

Peak discharge = 3.088 cfs 
Time to peak = 720 min I 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Time interval = 2 min Hyd. volume = 8,095 cuft 

I 
Drainage area = 0.410 ac 
Basin Slope = 0.0 % 
Tc method = USER 

Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10,00 min 

I 
Total precip. = 8.00 in 
Storm duration = 24 hrs 

Distribution = Type II 
Shape factor = 484 

I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

Q (cfs) 
Post-Development Drainage bypassing Forebay 

Hyd. No. 4--100 Year Q (cfs) 

4.00 -.---~----,---.,,.....--..,.---~-~-~--.-----.---~----,-----,.-----.- 4.00 
.. ... 

I 

. 

. ' "" ' . ' -

3.00 +---+---+---1f.--+---+---l----+--+---+---+---+--f.--+ 3.00 
. 

' . 

. .. I 

2.00 +---+---+--f---+---+---111----+--+---+---+---+--f----+ 2.00 

' 
.. . 

I I 

·I . 

I ' 
. , .. 

1.00 +---+---+----11-----+----l---l+ll---+--+---+---+---+--1----1- 1.00 
. ., •.. 

I 

I I I ,. 
I 

o.oo L_L_L_L_J...~~'.'.::_L_:::t::::::::±=~b~b=b=L--1 o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.4 
Time(min) 
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9 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. vS.066 

-Hyd. No. 12 

Thursday, Jun 25, 2009 

I Post Forebay and Area Bypassing Forebay Combined 

Hydrograph type = Combine 

I 
Peak discharge = 4.093 cfs 

I 
I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

Storm frequency = 1 yrs Time to peak = 726 min 
Time interval = 2 min Hyd. volume = 13,260 cuft 
Inflow hyds. = 4, 11 Contrib. drain. area= 0.410 ac 

Q (cfs) 

5.00 

Post Forebay and Area Bypassing Forebay Combined 
Hyd. No. 12-1 Year 

Q (cfs) 

--r---.----.----.--...-----.---.----..--.---.....---.----r---.---.- 5.00 

4.00 -t---+----+--t---+---1------1--+----+---+----+--1----t- 4.00 

3.00 -+---+---+---ll---+---+------4--1---+---+---+---ll---+- 3.00 

2.00 -+---+---+---11---+---+---a..11----4--1---+---+---+---ll---+- 2.00 

1.00 +---+---+----11---+---i---+-+---+--l---+---+---+----11---+- 1.00 

o.oo 1---J.:......1 __ .J ___ L_l~n.~.J=::jt::::::±:::::b:::::~=:::d==-.J o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.12 - HydNo.4 - HydNo.11 
Time(min) 
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I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

- Hyd. No. 12 

Thursday, Jun 25, 2009 

I Post Forebay and Area Bypassing Forebay Combined 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

•• I 
I 

Hydrograph type = Combine Peak discharge = 7.514 cfs 
Storm frequency = 2 yrs Time to peak = 722 min 
Time interval = 2 min Hyd. volume = 20,292 cuft 
Inflow hyds. = 4, 11 Contrib. drain. area= 0.410 ac 

Q (cfs) 

8.00 

Post Forebay and Area Bypassing Forebay Combined 
Hyd. No. 12 -- 2 Year 

Q (cfs) 

8.00 

·-··"-'"'"• - " . .. "" .. 

6.00 6.00 

I· . I I . ' " 

4.00 4.00 

. .... .... I . . . . .. 

2.00 2.00 

0.00 
.Ji\..\..." 

0.00 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.12 - HydNo.4 - Hyd No.11 
Time (min) 
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I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 e Hyd. No. 12 

Thursday, Jun 25, 2009 

I Post Forebay and Area Bypassing Forebay Combined 

Hydrograph type = Combine 

I 
Peak discharge = 17.96 cfs 

I 
I 
I 
I 
I 

Storm frequency = 10 yrs Time to peak = 722 min 
Time interval = 2 min Hyd. volume = 46,887 cuft 
Inflow hyds. = 4, 11 Contrib. drain. area= 0.410 ac 

Q (cfs) 
Post Forebay and Area Bypassing Forebay Combined 

Hyd. No. 12 -- 10 Year 

18.00 .....----...----,..--.-----.----.--~---.--~--..----.-----.---,---..,... 

·I· .. 

Q (cfs) 

18.00 

1e 15.00 -t

1

---+---+---+---+---1f--------1---+---+--+----t---t---+ 15.00 

I 
I 
I 
I 
I 
I 

•• I 
I 

I 

12.00 +---+----+--l---+---+---11---1--+---+---+----+--+---+ 12.00 

I 

., ... 
9.00 -+---+----+----ir-----1---1------1--+----t----+----r--i---T" 9.00 

I -·· r---- · 1··· 

6.00 -t---+----+--t---+---+---tHt----ir----1----t---+----t--r----i- 6.00 

' I 

I . I .. 

3.00 -+---+----+----ir----+----1---t+-..._--t--+----+---+---,----r--r----+ 3.00 

. I . . 

. ····· . . 

. l .. 

/Jil'° o.oo L_L_J _ _J _ _L_..J.~£~I::=±:::::::::6::d=~==.._--1 o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 

- HydNo.12 - HydNo.4 - Hyd No.11 
Time (min) 



Hydrograph Report 
I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

-Hyd. No. 12 
' I Post Forebay and Area Bypassing Forebay Combined 

I 
I 

Hydrograph type = Combine 
Storm frequency = 100 yrs 
Time interval = 2 min 
Inflow hyds. = 4, 11 

39 

Thursday, Jun 25, 2009 

Peak discharge = 28.24 cfs 
Time to peak = 722 min 
Hyd. volume = 74,827 cuft 
Contrib. drain. area= 0.410 ac 

Post Forebay and Area Bypassing Forebay Combined 

I 
I 
I 
I 

Q(cfs) Hyd.No.12--100Year Q(cfs) 

30.00 -,----,----.---.----.----r---.-----.-----...--,..----.----..--,..----r- 30.00 

19 25.00 -t----T-----IC----+---+----t------+--+--t------+---+---+---+- 25.00 

I 
I 
I 
I 
I 
I 

20.00 -+---t----t--+---+----+-----+---+--+----+---+--+----+- 20.00 

15.00 -+---t----t--+---+----+-__, __ -+---+--+----+---+--+----1- 15.00 

10.00 -+---+---t--+---1---+---tll+---+---+--+----+---+--+---+ 10.00 

5.00 -+---+----t--+---1----t---lfH---I---+--+----+---+--+---+ 5.00 

o.oo L....:..L....:..L....:..L...Jt....-'::::::::ll~.:J:::::±:=:d::::::::b.===..t..===~-1 o.oo 
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 •• I - Hyd No. 12 - HydNo.4 - Hyd No.11 

Time(min) 

I 4g 



I Hydrograph Report 
10 

I Hydraftow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

- Hyd. No. 13 
I Post BMP Routed 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

= Reservoir Peak discharge = 0.141 cfs 
= 1 yrs Time to peak = 1054 min 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= 2 min Hyd. volume = 13,236 cuft 
= 12 - Post Forebay and Area Bypassing f9'bml:ii~01li'obined= 85.88 ft 
= BMP Max. Storage = 7,976 cuft 

Storage Indication method used. 

Post BMP Routed 
Q (cfs) Hyd. No. 13 -- 1 Year Q (cfs) 

5.00 ~--.------..----,---~------.---~--~-~----.---~ 5.00 

1.00 

o.oo L_l_J~~~~:t::::::±:=:::l==:b:..._J.. ___ .....L ___ .,._.L ....... l o.oo 
0 360 720 1080 1440 1800 2160 2520 2880 3240 3600 3960 

- HydNo.13 -HydNo.12 Total storage used= 7,976 cuft 
Time (min) 



I Hydrograph Report 
20 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

e Hyd. No. 13 

I Post BMP Routed 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir Peak discharge = 0.169 cfs 
= 2 yrs Time to peak = 1130 min 
= 2 min Hyd. volume = 20,269 cuft 
= 12 - Post Forebay and Area Bypassing rvtn.l:li¥!0diobined= 86.67 ft 
= BMP Max. Storage = 13,488 cuft 

Storage Indication method used. 

Post BMP Routed 
Q (cfs) Hyd. No. 13 -- 2 Year Q (cfs) 

8.00 ...,..._--...,..._--...,..._--~--~--~--~--~--~--~--~ 8.00 

... 

6.00 6.00 

... 

4.00 4.00 

. 

2.00 2.00 

I 

0.00 
a.. 

0.00 
0 480 960 1440 1920 2400 2880 3360 3840 4320 4800 

- Hyd No.13 - HydNo.12 • Total storage used= 13,488 cuft 
Time (min) 



I 30 
Hydrograph Report 

I Hydraflow Hydrographs Extension for AutoCAO® Civil 30® 2009 by Autodesk, Inc. v6.066 e Thursday, Jun 25, 2009 

I 
Hyd. No. 13 
Post BMP Routed 

I 
I 
I 
I 
I 
I 

Hydrograph type 
Storm frequency 
Time interval 
Inflow hyd. No. 
Reservoir name 

= Reservoir Peak discharge = 2.872 cfs 
= 10 yrs Time to peak = 746 min 
= 2 min Hyd. volume = 46,864 cuft 
= 12 - Post Forebay and Area Bypassing ~~(ildiobined= 87 .63 ft 
= BMP Max. Storage = 21,758 cuft 

Storage Indication method used. 

Q (cfs) 
Post BMP Routed 
Hyd. No. 13 -- 1 O Year 

Q (cfs) 

18.00 ...,....---...,....----.----...,....---...,....----.----...,....---...,....---...,....----,----r 18.00 

1915.00 15.00 

I 
. ...... . 

' , - ~' -· 

12.00 12.00 

I . .. 

. . ... 

I 9.00 9.00 

. •I• 

I 
I .. . .. 

6.00 6.00 

I .. 

3.00 3.00 

I ~ 

'~ .. 

•• 0.00 0.00 
0 360 720 1080 1440 1800 2160 2520 2880 3240 3600 

- HydNo.13 -HydNo.12 Total storage used= 21,758 cuft 
Time(min) 

I 
I '51 



ii Hydrograph Report 
40 

I Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

-Hyd. No. 13 
I Post BMP Routed 

Thursday, Jun 25, 2009 

I 
I 
I 
I 
I 

Hydrograph type = Reservoir Peak discharge = 6.899 cfs 
Storm frequency = 100 yrs Time to peak = 736 min 
Time interval = 2 min Hyd. volume = 74,804 cuft 
Inflow hyd. No. = 12- Post Forebay and Area Bypassing ~l:fi!#l'Qldiobined= 88.83 ft 
Reservoir name = BMP Max. Storage = 34,525 cuft 

Storage Indication method used. 

Post BMP Routed 
Q (cfs) Hyd. No. 13 -- 1 oo Year Q (cfs) 

I 30.00 ,------r-----.,..---,------.-----,,..---,------.----..----.- 30.00 

I I 

I 
I 
I 
I 
I 

•• I 
I 

0.00 _._ __ ........ __ ---=~~~~~-J..-.... L..-..L..:.._L._...L o.oo 
0 360 720 1080 1440 1800 2160 2520 2880 3240 

- Hyd No. 13 -HydNo.12 Total storage used= 34,525 cuft 
Time (min) 



---------------­Hydtltlow Storm Sewers Extension for JltoCAD® Civil 30® 2009 Plan -
SS#1-3C 8 SS#1-

7 
9 

SS#1-3B 

SS#1-

6 

SS #1-3A 10 SS#1-3F 

1 SS #1-1 SS#1-4 
II 

SS #1-2 

Project File: Storm System #1. stm Number of lines: 1 O Date: 08-14-2009 

Hydraflow Storm Sewers Extension "6.066 



--------­Stortfsewer Tabulation 
- - - - - - --~- -• Page 1 

Station Len DmgArea Rn off Areax C Tc Rain Total Cap Vel Pipe Invert Elev HGL Elev Gmd I Rim Elev Line ID 
coeff (I) flow full 

Line To Iner Total Iner Total Inlet Syst Size Slope On Up On Up Dn Up 
Line 

(ft) (ac) (ac) (C) (mini (min) (in/hr) (Cfs) (cfs) (ftls) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End ~09.00< 0.49 1.27 0.90 0.44 1.14 5.0 8.6 6.4 7.31 18.56 6.22 15 8.26 82.00 91.00 86.00 92.08 84.00 94.00 1-1 to 1-0 

2 1 1210.00< 0.10 0.78 0.90 0.09 0.70 5.0 7.4 6.7 4.71 9.38 4.67 15 2.11 91.00 95.43 92.08 96.30 94.00 102.25 1-2 to 1-1 

3 2 90.000 0.19 0.59 0.90 0.17 0.53 5.0 6.9 6.9 3.64 7.61 4.32 15 1.39 95.43 96.68 96.30 97.44 102.25 101.80 1-3 to 1-2 

4 2 104.00~ 0.09 0.09 0.90 0.08 0.08 5.0 5.0 7.5 0.61 6.55 1.60 15 1.03 95.43 96.50 96.30 96.81 102.25 102.89 1-4 to 1-3 

5 3 12.000 0.07 0.40 0.90 0.06 0.36 5.0 6.9 6.9 2.47 3.56 4.14 12 1.00 96.68 96.80 97.44 97.47 101.80 100.80 1-3A to 1-3 

6 5 61.000 0.07 0.22 0.90 0.06 0.20 5.0 6.5 7.0 1.38 3.68 2.43 12 1.07 96.80 97.45 97.93 98.00 100.80 102.20 1-38 to 1-3A 

7 6 71.000 0.04 0.15 0.90 0.04 0.14 5.0 6.1 7.1 0.96 3.66 2.48 12 1.06 97.45 98.20 98.08 98.62 102.20 0.00 1-3C to 1-38 

8 7 ~22.00< 0.07 0.11 0.90 0.06 0.10 5.0 5.5 7.3 0.73 3.30 2.60 12 0.86 98.20 99.25 98.62 99.61 0.00 102.00 1-30 to 1-3C 

9 8 82.000 0.04 0.04 0.90 0.04 0.04 5.0 5.0 7.5 0.27 3.99 1.58 12 1.26 99.25 100.28 99.61 100.50 102.00 102.28 1-3E to 1-30 

10 5 91.000 0.11 0.11 0.90 0.10 0.10 5.0 5.0 7.5 0.74 6.78 2.43 12 3.63 97.45 100.75 97.93 101.12 100.80 102.75 1-3F to 1-3A 

Project File: Storm System #1.stm Number of lines: 1 O Run Date: 08-14-2009 

NOTES: Intensity= 55.61 /(Inlet time+ 10.00) A 0.74; Return period= 10 Yrs. ; c=cir e=ellip b=box 

Hydraflow Storm Sewers Extension \16.066 



I 
Culvert Report 

.. ..,.. ............ ,_.M ''""'CADOC ... 3'>0 2009 by-. I~ 
I Culvert #1 

Invert Elev On (ft) = 97.21 

I Pipe Length (ft) = 140.00 
Slope(%) = 1.00 
Invert Elev Up (ft) = 98.61 

I Rise (in) = 15.0 
Shape = Cir 
Span (in) = 15.0 

I No. Barrels = 1 
n-Value = 0.013 
Inlet Edge = Projecting I Coeff. K,M,c,Y,k = 0.0045, 2, 0.0317, 0.69, 0.5 

I 
I 

• 
I 
I 
I 
I 
I 
I 

•• I 
I 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width {ft) 

Elev UtJ 

102.00 

101.00 

100.00 

99.00 

98.00 

97.00 

= 101.50 
= 30.00 
= 15.00 

Culvert#l 

0 10 20 30 40 50 60 10 ao so 
--Ci Culvert --HGL --Embank 

Thursday, Jun 25 2009 

A c. (•~u .. 1..ooes C\Jl.Wl:S A«£'\') 
i100 ='1.3 
(..• o."1 (we16Hi6"D) 

Calculations 
Qmin (cfs) = 1.67 
Qmax (cfs) = 1.67 
Tailwater Elev (ft) = {dc+0)/2 

Highlighted 
Qtotal (cfs) 
Qpipe (cfs) 
Qovertop {cfs) 
Veloc On (ft/s) 
Veloc Up (ft/s) 
HGL On (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/O (ft) 
Flow Regime 

100 110 120 1~ 1~ 1ro 100 

= 1.67 
= 1.67 
= 0.00 
= 1.80 
= 3.50 
= 98.09 
= 99.13 
= 99.32 
= 0.57 
= Inlet Control 

HwDeplh(ft) 

3.39 

2.39 

1.39 

0.39 

·0.61 

·1.61 

170 180 

Reach(ft) 



I 
Culvert Report 'e. Hydraflow Express Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. 

I Culvert #2 

Invert Elev Dn (ft) = 93.00 

I Pipe Length (ft) = 35.00 
Slope(%) = 2.00 

I 
I 
I 
I 
, I 

19 

Invert Elev Up (ft) = 93.70 
Rise (in) = 15.0 
Shape = Cir 
Span (in) = 15.0 
No. Barrels = 1 
n-Value = 0.013 
Inlet Edge = Projecting 
Coeff. K,M,c,Y,k = 0.0045, 2, 0.0317, 0.69, 0.5 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

= 96.00 
= 16.00 
= 10.00 

~·01.'I AC. Z> 1L 
ll00• 1.1 . 
c~ 0:10 

Calculations 
Omin (cfs) 
Qmax (cfs) 
Tailwater Elev (ft) 

Highlighted 
Ototal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc Dn (fVs) 
Veloc Up (fVs) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

Thursday, Jun 25 2009 

= 1.82 
= 1.82 
= (dc+D)/2 

= 1.82 
= 1.82 
= 0.00 
= 1.94 
= 3.58 
= 93.90 
= 94.24 
= 94.45 
= 0.60 
= Inlet Control 

I 
I 
I 
I 
I 
I 

~~ ~~tt ~~~ 

•• I 
I 

97.00 -.,..--..----.-----r---ir---r----.----,---.----.-----.---r- 3.30 

0 5 10 15 20 25 30 35 40 45 50 55 

-- Cw Culvert --HGL --Embank 
Reaoh(ft) 



I 
Culvert Report 

.. Hydrafl~ ""'- """'~"" "''"""""" CMl 30® ""' """""'"· loo. 

I Ex. Culvert #3 

Invert Elev On (ft) = 95.00 

I Pipe Length (ft) = 60.00 
Slope (%) = 1.92 

I 
I 
I 
I 

Invert Elev Up (ft) = 96.15 
Rise (in) = 12.0 
Shape = Cir· 
Span (in) = 12.0 
No. Barrels = 1 
n-Value = 0.013 
Inlet Edge = Projecting 
Coeff. K,M,c,Y,k = 0.0045, 2, 0.0317, 0.69, 0.5 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

= 98.50 
= 30.00 
= 15.00 

A .. 0.1~ AC 
i 00 •q.3 
l• o.w'S • · k 

Calculations 
Qmin (cfs) 
Qmax (cfs) 
Tailwater Elev (ft) 

Highlighted 
Qtotal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc On (ft/s) 
Veloc Up (ft/s) 
HGL On (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/O (ft) 
Flow Regime 

Thursday, Jun 25 2009 

= 0.97 
= 0.97 
= (dc+D)/2 

= 0.97 
= 0.97 
= 0.00 
= 1.63 
= 3.15 
= 95.71 
= 96.57 
= 96.73 
= 0.58 
= Inlet Control 

I 

-
I 

Elev [It) Ex. Culvert 13 Hw Depth (ft) 

I 
I 
I 
I 
I 

•• I 
I 

99.00 --.----.--..----.----r---..----.----.--.,.---..--..,.------.-.,-,.---.------.---.--.....- 2.05 

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 00 
--CsCulvert --HGL --Embank 

Reach(lt) 



Culvert Report le Hydraflow Express Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. 

I Ex. Culvert #4 

Invert Elev On (ft) 

I Pipe Length (ft) 
Slope(%) 
Invert Elev Up (ft) 

I Rise (in) 
Shape 

I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

Span (in) 
No. Barrels 
n-Value 
Inlet Edge 
Coeff. K,M,c,Y,k 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

Elev(ft) 

97.00 

96.00 

95.00 

94.00 

93.00 

92.00 

91.00 

90.00 
o 5 

= 91.41 
= 35.00 
= 6.80 
= 93.79 
= 15.0 
=Cir 
= 15.0 
= 1 
= 0.013 
= Projecting 
= 0.0045, 2, 0.0317, 0.69, 0.5 

= 96.50 
= 30.00 
= 15.00 

10 15 20 

Ex. Culvert #4 

25 JO 

•• -CoCulvert --HGL --Embank 

I 
I 

35 

Thursday, Jun 25 2009 

Qmin (cfs) = 7.89 
Qmax (cfs) = 7.89 
Tailwater Elev (ft) = (dc+D)/2 

Highlighted 
Qtotal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc Dn (fUs) 
Veloc Up (fUs) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

40 45 50 

= 7.89 
= 7.89 
= 0.00 
= 6.57 
= 6.84 
= 92.59 
= 94.90 
= 95.92 
= 1w70 
= Inlet Control 

55 

Reach (ft) 



I Culvert Report le Hydraflow Express Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. 

I Ex. Culvert #5 
+o.n A<.. 
iu10 • t\-3 
c.~ 0.75 

Thursday, Jun 25 2009 

I 
I 
I 
I 
I 
I 
,19 
ii 
I 
I 
I 
I 
I 

•• I 
I 

Invert Elev On (ft) = 100.48 
Pipe Length (ft) = 101.00 
Slope (%) = 0.40 
Invert Elev Up (ft) = 100.88 
Rise (in) = 15.0 
Shape = Cir 
Span (in) = 15.0 
No. Barrels = 1 
n-Value = 0.013 
Inlet Edge = Projecting 
Coeff. K,M,c,Y,k = 0.0045, 2, 0.0317, 0.69, 0.5 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

= 103.25 
= 85.00 
= 25.00 

Calculations 
Qmin (cfs) = 0.77 
Qmax (cfs) = 0.77 
Tailwater Elev (ft) = (dc+D)/2 

Highlighted 
Qtotal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc On (ft/s) 
Veloc Up (ft/s) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/O (ft) 
Flow Regime 

= 0.77 
= 0.77 
= 0.00 
= 0.93 
= 1.89 
= 101.28 
= 101.34 
= 101.37 
= 0.39 
= Outlet Control 

Elev (It) Ex. Culvert #5 Hw Depth (fl) 

104.00 ~-~-~--~-~-~~-~-...----.-~-......----.--...---.- 112 

99.00 --+---4--t----+--t--+---l--+---+--l---+--+--+----t---t---r- ·1.89 
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 

--Cu Culvert --HGL --Embank 
Reach (ft) 



Culvert Report 
I Hydraflow Express Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. -I Ex. Culvert #6 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 

Invert Elev On (ft) = 94.78 
Pipe Length (ft) = 162.00 
Slope (%) = 1.25 
Invert Elev Up (ft) = 96.81 
Rise (in) = 15.0 
Shape = Cir 
Span (in) = 15.0 
No. Barrels = 1 
n-Value = 0.013 
Inlet Edge = Projecting 
Coeff. K,M,c,Y,k = 0.0045, 2, 0.0317, 0.69, 0.5 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

Elev(tt) 

99.00 

98.00 

97.00 

96.00 

95.00 

94.00 

= 98.75 
= 140.00 
= 25.00 

Ex. ~lvert #6 

Thursday, Jun 25 2009 

A• o.'3(. N. (1.NWJDE"S c.vi..v~ • 1 Ae.EAs) 
i,oo • '\.3 
c~o.13 (wet&lt'l"'Co) 

Calculations 
Qmin (cfs) = 2.44 
Qmax (cfs) = 2.44 
Tailwater Elev (ft) = (dc+D)/2 

Highlighted 
Qtotal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc Dn (ft/s) 
Veloc Up (ft/s) 
HGL Dn (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

= 2.44 
= 2.44 
= 0.00 
= 2.47 
= 3.96 
= 95.72 
= 97.44 
= 97.70 
= 0.71 
= Inlet Control 

Hw 0 eplh (fl) 

2.19 

1.19 

0.19 

·0.81 

·1.81 

·2.81 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 

•• I 
I 

--CoCulve~ --HGL --Embank 
Reach(ft) 



Culvert Report 

.. H-~ '""'" """""'" "' "'toCAllO COi 3'l0 2009 by A"'""''· •~ 
I Culvert#7 

Invert Elev On (ft) 
Pipe Length (ft) 
Slope(%) ii 

I 
I 
I 
I 
:I 

19 

Invert Elev Up (ft) 
Rise (in) 
Shape 
Span (in) 
No. Barrels 
n-Value 
Inlet Edge 
Coeff. K,M,c,Y,k 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

Elev{fl) 

= 94.45 
= 9.00 
= 1.33 
= 94.57 
= 15.0 
=Cir 
= 15.0 
= 1 
= 0.013 
= Projecting 
= 0.0045, 2, 0.0317, 0.69, 0.5 

= 96.50 
= 5.00 
= 10.00 

Culvert#7 

Thursday, Jun 25 2009 

~· o."fl Ir(. (tMC.WPcs C.UL..V #S, 1) ... , Aite'A~) 
ltoo = 41). '3 
c. :. 0.73 ( we:i~ttTf"D) 

Calculations 
Omin (cfs) 
Qmax (cfs) 
Tailwater Elev (ft) 

Highlighted 
Ototal (cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc Dn (ft/s) 
Veloc Up (ft/s) 
HGL On (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/D (ft) 
Flow Regime 

= 2.78 
= 2.78 
= (dc+D)/2 

= 2.78 
= 2.78 
= 0.00 
= 2.75 
= 3.28 
= 95.41 
= 95.39 
= 95.53 
= 0.77 
= Inlet Control 

HwDepth{ft) 

I 97.00 -.-~-.-~-.-~.,....---,.----,.~-r-~-.-~-.--~.,----,,.---,..~-,-~-,--~-.-2.~ 

I 96.50 

96.00 

I 
95-511 

I 95.0ll 

I 94.50 

I 
94.00 

93.511 
0 2 3 4 5 6 7 8 9 10 11 12 13 14 

•• --CH Culveit 

I 

--HGL --Embank 
Rnch{ft) 

I 



I Culvert Report 
I Hydraflow Express Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. e I Ex. Culvert #8 

I 
I 
I 
I 
I 
I 
19 

Invert Elev On (ft) 
Pipe Length (ft) 
Slope(%) 
Invert Elev Up (ft) 
Rise (in) 
Shape 
Span (in) 
No. Barrels 
n-Value 
Inlet Edge 
Coeff. K,M,c,Y,k 

Embankment 
Top Elevation (ft) 
Top Width (ft) 
Crest Width (ft) 

= 93.60 
= 48.00 
= 1.54 
= 94.34 
= 15.0 
= Cir 
= 15.0 
= 1 
= 0.013 
= Projecting 
= 0.0045, 2, 0.0317, 0.69, 0.5 

= 96.75 
= 40.00 
= 25.00 

/ Thursday, Jun 25 2009 

l1tO: ,.3 
C= o.7&.f (weia.ttrEo) 

Calculations 
Qmin (cfs) = 3.23 
Qmax (cfs) = 3.23 
Tailwater Elev (ft) = (dc+0)/2 

Highlighted 
Qtotal ( cfs) 
Qpipe (cfs) 
Qovertop (cfs) 
Veloc On (ft/s) 
Veloc Up (ft/s) 
HGL On (ft) 
HGL Up (ft) 
Hw Elev (ft) 
Hw/O (ft) 
Flow Regime 

= 3.23 
= 3.23 
= 0.00 
= 3.10 
= 4.36 
= 94.59 
= 95.07 
= 95.39 
= 0.84 
= Inlet Control 

I 
I 
I 
I 
I 
I 

Elev OtJ Ex. Cu Ive rt 18 Hw Depth {It) 

97.00 --.---.----,--...----,----,.----.---r---.---...----.---.---,---.-..,.-- 2.66 

•• I 
I 

0 5 10 
-CirCulverl 

15 20 25 30 35 40 

-- HGL -- Embank 

45 50 55 60 65 70 

Reach{llJ 
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·-·~ 
Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

I 
Design Point: 

I I~ Vear §iorm - Veloc1!,l ~liecl< 
Drainage Area = 

I c = 
I = 

I Q=CIA 
= 0.80 x 
= 0.67 CFS 

I Channel Characteristics 
Rt. Sideslope = 

I Lt Sideslope = 
Base Width = 
Max. Depth = 

I 
Channel Slope = 
Mannings (n) = 

Depth of Flow = 

19 Area = 
Hydraulic Radius = 
Velocity (V) = 

I Flow (Q) = 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

I 
0.15 Acres 
0.80 
5.60 in/hr 

5.60 x 0.15 

3.00 :1 
3.00 :1 
0.00 Ft. 
1.00 Ft. 
2.80 % 

Project: __ J_C_S_A_.,O~p=-=era:-:-::ti=-on-::-:s:--C_en_te_r __ 
Project No.: 9801-E-19 

~-----.,,,.,---.,..,,,--,--------

Subject: ______ C_h::-a_n_n-::ec:-1 D....,es=:::ig~n ______ _ 
Date: June 24, 2009 ---------::c:-:-----------C a I cu I ate d By: GVC ----------------------

Swale#1 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 

,-Depth 

1t-3;: l ;/=:11 
LSS w RSS 

Bottol'I \.llclth 

0.150 Short grass 

0.57 Ft. 
0.97 SF Wetted Perimeter = 3.59 Ft. 
0.27 Ft 
0.69 Ft/sec. (From Manning's Equation) 
0.67 CFS (From Continuity Equation Q=AV) 

I 110 Year Storm - Capacity Check I 
Drainage Area = 0.15 Acres (Area draining to Design Point) 
c = 0.80 (Runoff Coefficient) 

I 
I = 7.00 in/hr (Design Rainfall Intensify) TC = 5 minutes 

Q=CIA (Peak Flow) 
= 0.80 x 7.00 x 0.15 

I = 0.84 CFS 

Channel Characteristics rDepth 

I Rt. Sideslope = 3.00 :1 it:-::;::: I ::::::::-11 
Lt. Sideslope = 3.00 :1 LSS w RSS 
Base Width = 0.00 Ft. Bottol'I 'w'lcith 

I Max. Depth = 1.00 Ft. 
Channel Slope = 2.80 % 
Mannings (n) = 0.150 Short grass 

•• Depth of Flow = 0.62 Ft. 
Area = 1.15 SF Wetted Perimeter = 3.91 Ft 
Hydraulic Radius = 0.29 Ft. 

I VelocityM = 0.73 Ft/sec. (From Manning's Equation) 
Flow(Q) = 0.84 CFS (From Continuity Equation Q=AV) 

I b3 
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... .J Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

Project: __ J_C_S_A_O~P,...,e,...,ra...,tl,,,_o.,.ns,,.....Ce_nt_e_r __ 
Project No.: 9801-E-19 

----,,,.,,---"!"":"---,---~ 

Subject: ____ C_h,...a_n_n_,,e,..,,I _,D,,.,es,..,,lg~n ___ _ 
Date: June 24, 2009 

-------=.:-=-----~ Calculated By: GVC 

I 
I 
I 
I 
I 
I 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

Design Point: 

12 Year storm - Velocity check 
Drainage Area = 0.12 
c = 0.80 
I = 5.60 

Q=CIA 

= 
= 

0.60 
0.40 

Channel Characteristics 
Rt. Sideslope 
Lt Sideslope 
Base Width 
Max. Depth 
Channel Slope 
Mannings (n) 

Depth of Flow 
Area 
Hydraulic Radius 
VelocityM 
Flow(Q) 

x 
CFS 

= 
= 
= 
= 

= 
= 
= 
= 
= 
= 
= 

5.60 

3.00 
3.00 
0.00 
1.00 
2.20 
0.150 

0.49 
0.72 
0.23 
0.56 
0.40 

110 Year Storm - Caecl!l Check 
Drainage Area 0.12 
c = 0.60 
I = 7.00 

Q=CIA 
= 0.60 x 7.00 
= 0.50 CFS 

Channel Characteristics 
Rt. Sideslope = 3.00 
Lt. Sideslope = 3.00 
Base Width = 0.00 
Max. Depth = 1.00 
Channel Slope = 2.20 
Mannings (n) = 0.150 

Depth of Flow = 0.53 
Area = 0.86 
Hydraulic Radius = 0.25 
Velocity (V) = 0.59 
Flow(Q) = 0.50 

I 

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

Acres 

in/hr 

x 0.12 

:1 
:1 
Ft. 
Ft. 
% 

Swale#2 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 

,Depth 

1r=:=;:::: I ::::::::::-11 
LSS w RSS 

Botton W"lclth 

Short grass 

Ft. 
SF Wetted Perimeter = 3.11 Ft. 
Ft. 
Ft./sec. (From Manning's Equation) 
CFS (From Continuity Equation Q=AV) 

Acres (Area draining to Design Point) 
(Runoff Coefficient) 

in/hr (Design Rainfall Intensity) TC= 5 minutes 

(Peak Flow) 
x 0.12 

, Depth 

:1 1t:3;:: l :::::::::-11 
:1 LSS w RSS 
Ft. Botton W"lclth 
Ft. 
% 

Short grass 

Ft. 
SF Wetted Perimeter = 3.38 Ft. 
Ft. 
Ft.I sec. (From Manning's Equation) 
CFS (From Continuity Equation Q=AV} 

''f 
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.. !Jl~ Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

Project: _ ___;J:..;C:..;S:;.;;.A.;;..;;;.O~p,;,,er'-"a""ti,,._on;;;,s;;;-..;.Ce""n""'t;.;..er'---
Project No.: ___ _,..._9_8_0_1.,..·E,,..·_19 ____ _ 

Subject: ____ C""h,_a"'"n""'"n'=e..,.I De'"""'s"'lg'!'n"'"----
Date: June 24, 2009 

~----...,,.,,.,.;,..------Ca I cu I at ed By: ______ G_V_C ____ _ 

I 
I 
I 
I 
I 
ii 
I 
19 
I 
I 
I 
I 
I 
I 

•• I 
I 

Design Point: 

12 Year storm -Velocify check 
Drainage Area = 0.07 
c = 0.80 
I = 5.60 

Q=CIA 
= 
= 

0.80 
0.31 

Channel Characteristics 
Rt. Sideslope 
Lt Sideslope 
Base Width 
Max. Depth 
Channel Slope 
Mannings (n) 

Depth of Flow 
Area 
Hydraulic Radius 
VelocityM 
Flow(Q) 

x 
CFS 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 

5.60 

3.00 
3.00 
0.00 
1.00 
4.75 
0.150 

0.39 
0.45 
0.18 
0.70 
0.31 

110 Year Storm - Capacity Check 
Drainage Area = 0.07 
c = 0.80 
I = 7.00 

Q=CIA 
= 0.80 x 7.00 
= 0.39 CFS 

Channel Characteristics 
Rt. Sideslope = 3.00 
Lt. Sideslope = 3.00 
Base Width = o.oo 
Max. Depth = 1.00 
Channel Slope = 4.75 
Mannings (n) = 0.150 

Depth of Flow = 0.42 
Area = 0.53 
Hydraulic Radius = 0.20 
Velocity (V) = 0.74 
Flow (Q) = 0.39 

I 

Acres 

in/hr 

x 0.07 

:1 
:1 
Ft. 
Ft. 
% 

Swale#3 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC= 5 minutes 

(Peak Flow) 

,Depth 

I~ I :::::=:-ii 
LSS w RSS 

Botton W'iclth 

Short grass 

Ft. 
SF Wetted Perimeter = 2.45 Fl 
Ft. 
Ft./sec. (From Manning's Equation) 
CFS (From Continuity Equation Q=AV) 

Acres (Area draining to Design Point) 
(Runoff Coefficient) 

in/hr (Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 
x 0.07 

,Depth 

:1 1~ I :::::=:-ii 
:1 LSS w RSS 
Ft. Botton W'lclth 
Ft. 
% 

Short grass 

Ft. 
SF Wetted Perimeter = 2.66 Ft. 
Ft. 
Ft.Isac. (From Manning's Equation) 
CFS (From Continuity Equation Q=AV) 

"5 
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.... _~ Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

Project: __ J_c __ s""A..;....;;.O~pe:.-.:rat,..,..-::i::-o~ns=--C_en_te_r __ 
Project No.: 9801-E-19 

-----.,,.,,-----.,...,,,..--,.---~ 

Subject: ____ C"'"'h='"'a,_n_n..,,e,..,.I D~e,..,s:-:ig~n ___ _ 
Date: June 24, 2009 

------=,...;:-----~ Calculated By: GVC 

I 
I 
I 
I 
I 
I 
I 
1e 
I 
I 
I 
I 
I 
I 

•• I 
I 

Design Point: 

12 Vear storm -Veloc•li check 
Drainage Area = OA9 
c = 0.90 
I = 5.40 

Q=CIA 
= 
= 

0.90 
2.38 

Channel Characteristics 
Rt. Sideslope 
Lt. Sideslope 
Base Width 
Max. Depth 
Channel Slope 
Mannings (n) 

Depth of Flow 
Area 
Hydraulic Radius 
Velocity (V) 
Flow(Q) 

x 
CFS 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 

5AO 

3.00 
3.00 
o.oo 
1.50 
2.85 

0.150 

0.91 
2.49 
OA3 
0.96 
2.38 

110 Year Storm - Capacity Check 
Drainage Area = 0.49 
c = 0.90 
I = 6.80 

Q=CIA 
= 0.90 x 6.80 
= 3.00 CFS 

Channel Characteristics 
Rt. Sideslope = 3.00 
Lt. Sideslope = 3.00 
Base Width = o.oo 
Max. Depth = 1.50 
Channel Slope = 2.85 
Mannings (n) = 0.150 

Depth of Flow = 0.99 
Area = 2.96 
Hydraulic Radius = 0.47 
Velocity (V) = 1.01 
Flow(Q) = 2.99 

I 

Acres 

in/hr 

x 0.49 

:1 
:1 
Ft. 
Ft. 
% 

----,----,---------~ 

Swale#4 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC = 7 minutes 

(Peak Flow) 

.-Depth 

1c==:;::: l ~I 
LSS w RSS 

BottoM \Jlcith 

Short grass 

Ft. 
SF Wetted Perimeter = 5.76 Ft. 
Ft. 
Ft./sec. (From Manning's Equation) 
CFS (From Continuity Equation Q=AV) 

Acres (Area draining to Design Point) 
(Runoff Coefficient) 

in/hr (Design Rainfall Intensity) TC = 7 minutes 

(Peak Flow) 
x OA9 

.-Depth 

:1 1c=-=::::::: l ~1 
:1 LSS w RSS 
Ft. BottoM \Jicith 
Ft. 
% 

Short grass 

Ft. 
SF Wetted Perimeter = 6.28 Ft. 
Ft. 
Ft.I sec. (From Manning's Equation) 
CFS (From Continuity Equation Q=AV) 



I 

··~ 
Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

I 
I 
I 
I 
I 

Design Point: 

12 Vear storm . Veloc1ti check 
Drainage Area = 0.15 
c = 0.65 
I = 5.60 

Q=CIA 

= 0.65 x 
= 0.55 CFS 

Channel Characteristics 
Rt. Sideslope 
Lt. Sideslope 
Base Width 

= 
= 
= 
= 
= 

5.60 

3.00 
3.00 
0.00 
2.00 
1.55 

Acres 

in/hr 

x 0.15 

:1 
:1 
Ft. 
Ft. 
% 

Project: __ J_C_S_A_O~P,...,•r,...,a...,ti,,...o.,.ns,,.._Cen_te_r __ 
Project No.: 9801-E-19 

---~=----=-=--=-----Subject: ____ C_h,...a_n_n..,,•,,,,I D...,•,,.,s,.,,lg'!"n ___ _ 
Date: June 24, 2009 ------.,,.,,..,.,,,.------Ca I cu I at ed By: GVC -------------

Swale#5 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 

rDepth 

1t'3;:: l ~1 
LSS I----+ RSS 

Botton 'w'lcith II 
I 

Max. Depth 
Channel Slope 
Mannings (n) = 0.150 Short grass 

19 

'I 
•• 
I 

Depth of Flow 
Area 
Hydraulic Radius 
Velocity (V) 
Flow(Q) 

= 
= 
= 
= 
= 

0.59 
1.03 
0.28 
0.53 
0.54 

!10 Year Storm· Capacity Check 
Drainage Area = 0.15 
c = 0.65 
I = 7.00 

Q=CIA 

= 
= 

0.65 
0.68 

Channel Characteristics 
Rt. Sideslope 
Lt. Sideslope 
Base Width 
Max. Depth 
Channel Slope 
Mannings (n) 

Depth of Flow 
Area 
Hydraulic Radius 
Velocity (V) 
Flow (Q) 

x 
CFS 

= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 

7.00 

3.00 
3.00 
0.00 
2.00 
1.55 

0.150 

0.64 
1.22 
0.30 
0.56 
0.68 

Ft. 
SF 
Ft. 
Ft./sec. 
CFS 

Acres 

in/hr 

x 0.15 

:1 
:1 
Ft. 
Ft. 
% 

Wetted Perimeter = 3.71 

(From Manning's Equation) 
(From Continuity Equation Q=AV) 

(Area draining to Design Point) 
(Runoff Coefficient) 

Ft. 

(Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 

rDepth 

1t'3;:: ~t I 
LSS I----+ RSS 

BottoM 'w'lcith 

Short grass 

Ft. 
SF Wetted Perimeter = 4.04 Ft. 
Ft. 
Ft./ sec. (From Manning's Equation) 
CFS (From Continuity Equation Q=AV) 



JAMES CITY COUNTY STORMWATER DIVISION 
STORMWATER FACILITY INSPECTION REPORT 

287 Mclaws Circle, Suite 1 Williamsburg, VA 23185 (757)259-1460 

DATE/TIME: 
I PROJECT 

NAME: I &A/JU,. Dfe-n..+iCr'I.( ~·t~n.,, 
WEATHER: I -'tA'"''1 I &.l c1 I ADDRESS: I 
CONTRACTOR: I I CONTRACTOR PHONE: 

4.Jdtvison 
TIME YES L 

INSPECTOR: ON PHOTOS 
(Please print] SITE: TAKEN: NO 0 P.O.# 

PROJECT 
DESC. Cleanin11: 0 ' TV Inspection 0 Reoair 0 New Construction ISCt Reolacement n 
SITE PREPARATION & MATERIALS (amount, tvoe & condition] are on site in accordance with plan requirements 

Item Corrective Action 

Pipe fBenchmark) 

Structures fBenchmark) 
SWMF Site Properly 
Preoared/Protected o~ 

Other 

EXCAVATION I GRADING 

Compaction Testing "'" Excavation/Grading 
~cs conform to olan fBenchmarkl 

Other 

INSTALLATION (consistent with plan reQuirementsl 

Pretreatment ""' ' 

Liner fBenchmark) ~A 

Riser/Outlet Assembly fBenchmark) N~ 

Inlets . 

Underdrain system (Benchmark) ,.,~ 
. 

Underground chamber (Benchmark) .u A . 

Filter Bed comoosition fBenchmark) t.>flr 
Emernency Overflow t .. H\ 
Bedding tV~ cz.equ.«IM!.n 
Pipe Placement, Joints, 
Lift holes qi: ' . 
Backfill & Compaction ct~~ci&-tp ~ a.~ 

. ".":;;. 
.. 

Outfall Protection tJA. . 

Other 

VEGETATION 

Comolies with Plan 
Remove Woody 

wk.-.~-t Vegetation 

Other 

Notice is hereby given that the deficiencies listed above shall be corrected in accordance with James City County 

. 

· . 

. 

Subdivision and/or Site Plan Requirements on or before , when the site will be reinspected. Failure to 
comply will result in further enforcement. 

. 



DAILY 
CONSTRUCT 

ION 

INSPECTOR 

REPORT 

(Continued} 

Received by: 
~~~~~~~~~~~~~~~~~~ 

Inspector signature: 

Comments: 

Inspector: 

Print Name: 



Stormwater Management and Drainage Design Report 
JCSA Operations Center 

Project Description 

AES Project Number 9801-E-l 9 
June 2009 

The JCSA Tewning Road project is a 12.33 acre site plan. The project consists of 
a relocated convenience center, a 1-112 story office building (approximately 13,000 sq.ft.) 
for JCSA, a large vehicle parking area, a materials storage area, and the expansion of an 
existing parking lot. The stormwater management for each portion of the project collects 
in an existing dry pond. This dry pond will be expanded to increase capacity 
appropriately and will have a forebay added. In an effort to evaluate the stormwater 
management, runoff to the dry pond was evaluated for pre- and post-development 
conditions. The drainage area to the dry pond is bounded by Tewning Road, the entrance 
road to the current JCSA Operations Center site, and the southern limits of disturbance, 
and is approximately 3. 79 acres. 

Description of Site Drainage 

This JCSA project has one existing stormwater management facility (The existing 
dry pond BMP). The predevelopment area evaluation of the existing conditions includes 
the existing parking lot and the convenience center (at the current location). The 
stormwater currently sheet flows off the parking lot, is collected in an existing culvert, 
and is piped to the BMP. 

To retain the New Town Stormwater Master Plan, the BMP will be expanded and 
will retain the 4-point extended detention dry pond design. A forebay will be added. The 
proposed watershed for this facility will include the JCSA office building, the relocated 
convenience center, the large vehicle parking area, the materials storage facility, and the 
expanded parking lot. 

Hydrology and Hydraulics 

Topographic information used in the engineering calculations was field verified 
during site plan development. Hydrology and hydraulic modeling was performed using 
computer spreadsheets generated in-house, and modeling for hydrology was done using 
Hydraflow software. The SCS (for site runoff and pond design) methodology was used 
in calculating run-offs for this project. 1-year, 2-year, 10-year, and 100-year storm 
events where evaluated. 

1 
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Precipitation data for James City County was resourced as it appears in Appendix 
4B of the Virginia Stormwater Management Handbook. The values of SCS Type II 
rainfall distributions used in the calculations are as follows: 

Design Storm Frequency (in years) 
1 
2 
10 
100 

Rainfall. in inches (for 24-hr. period) 
2.8 
3.5 
5.8 
8.0 

Stormwater Management/Best Management Practices 

The drainage area to the dry pond is bounded on the north side by Tewning Road, 
on the east side by the current JCSA Operations site entrance, on the south side by 
wetlands, and on the west side by topography. This area contains an existing 81 space 
parking lot and a convenience center. The pond will be expanded to provide capacity for 
relocated staff. Along with the expansion of the pond, a forebay will be added to allow 
runoff of different specific gravities to separate naturally (assisting in collection and 
disposal). The forebay will have a reverse slope pipe connecting from two feet above the 
bottom of the forebay four feet above the bottom of the dry pond. There will be four feet 
of standing water in the forebay at all times. This will allow any accumulated sediment 
to collect at the bottom of the forebay while any pollutants from the Convenience Center 
runoff will float on the top of the pond. During higher flow events, the water will flow 
through a 15' wide rip-rap spillway into the dry pond. The existing modified EW-11 will 
be removed and replaced with a two foot deep concrete micropool. A reverse slope pipe 
will connect from 1' foot above the bottom of the micropool into the existing riser. This 
will allow for sediment accumulation and collection. The stormwater management 
facility is located outside of the wetlands and no part of the work required for the 
expansion will impact any wetlands. 

During the construction process of the site, the BMP will serve as a temporary 
sediment basin to prevent sediment-laden run-off from being transported to downstream 
locations. 

All the run-off from the site shall be directed towards the SWM/BMP during 
construction, and at completion of site construction. The SWM/BMP is designed to 
manage flooding, protect down stream channels, as well as providing adequate 
stormwater quality. The SWM/BMP is designed as extended detention dry pond and will 
release the runoff generated by the 2-year and 10-year 24-hour post-development 
conditions storm at/or below the pre-development rates. 2-year and 10-year rates were 
determined based on the predevelopment areas as presented in the calculations. 

2 



Storm Sewer Systems 

Directing runoff to the SWM/BMPs will be a combination of grass swales, 
ditches, culverts, overland flow, and a storm sewer system. The storm system will collect 
the flow from the JCSA building, the large vehicle parking area, the materials storage 
area, and the parking lot addition. Using Hydraflow software, the storm sewer system is 
designed to effectively transport the 10-year storm. Flow on the northern portion of the 
site is directed by existing and proposed culverts and swales into the proposed forebay of 
the SWM/BMP. The swales are designed to effectively transport the 10-year storm. The 
desire in the design of the culverts is to prevent the embankments from overtopping 
during storm events (in this case, the 100-year 24-hour post-development storm event). 
The existing and proposed culverts all do so. To prevent pollutants from entering 
downstream, the sheet flow from the proposed convenience center will be collected and 
pre-treated in a stone apron with 8" perforated pipe before emptying into the forebay. 

Modeling Results 

A table of pre- and post-development flows in cubic feet per second for 1-year, 2-
year, 10-year, and 100-year storm events is provided below. This table summarizes the 
hydrographs and pond routings that are included in the calculations packet. 

I- I- I-
I- !Z ::c !Z ::c z 

ifi :c Z:c z w w (!) w w (!) W<!lz :E :I (!) z :I ::> :IE :E=>c :IE ::> - CL CL ::> - D.o D. D. ~ z D. 0 Cl) 0 o~~ 0 0 ::c 0 0 a:~ ..I uj :C CD 9a: 
...I ~ WFa., w id I- D. Ldi!=i- > I- ... [ij Q ::& > [ijc~ >cZ w WcZ w WwW Q CwW c wlD 
Q cW- Q I- :IE i! i! i- I i! I- -I I I !; t; 
II:! ~o~ w=>c Cl> Cl) ::> Q ~5~ 
CL ft a: IE~~ ~ ~~~ Iii' ii: 

1 YEAR 1.5 0.3 0.1 5.1 0.2 0.2 

2YEAR 3 0.5 0.2 7.9 0.2 0.3 

10YEAR 9.6 3.2 0.9 18.5 2.7 2.5 

100YEAR 16.9 8 3.2 29.2 5.8 4.2 

Note: All flow values provided in table are in cubic feet per second (cfs) 

From the modeling results, the proposed changes made to the BMP will attenuate 
the post-development runoff for each storm event. 
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Water Quality Calculations 

On this site, the existing percent impervious cover is greater than the average land 
cover condition. Based on the Perfonnance-Based Water Quality Calculations from the 
Virginia Stormwater Management Handbook, the pollutant discharge post-development 
shall not exceed the pollutant discharge based on existing conditions less 10% or the 
pollutant discharge based on the average land cover condition, whichever is greater. For 
this site, the pollutant discharge post-development is 2.3 lbs/yr. This is less than the 
greater of the two values which is the pollutant discharge based on existing conditions 
less 10% (2.6 lbs/yr) Since it the less the BMP is in compliance for pollutant removal. 

Conclusion 

From the computer modeling to the proposed facilities associated with the site 
improvements, both state and local regulations are honored. Stormwater runoff from the 
proposed improvements is attenuated to below pre-development storm water runoff rates, 
thereby minimizing the effects of the proposed land development on adjacent stream 
channels. 

S:\Jobs\9801\E-Engineering\19-JCSA Tewning Road Site Plan\Admin\Reports\Eng\9801-E-19-Stormwater Management Report.doc 
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Hydraflow Storm Sewers Extension for AutoCAD® Civil 30® 2009 Plan 

\ 

\ ' \ 

Project File: 9801-E-19_Amendment Storm System.stm 

-­~-_,..._ .... ,..,,..---

TC.SA 
O~RA-i10N5 

CENitR. 

Number of tines: 3 Date: 11-22-2010 

Hydraftow Stenn Sewers Exlension '16.066 



NOV 24 2010 



Storm Sewer Tabulation 
• Page 1 

Station Len OrngArea Rn off AreaxC Tc Rain Total Cap Vel Pipe Invert Elev HGLElev Grnd I Rim Elev Line ID • 
coeff (I) flow full 

Line To Iner Total Iner Total Inlet Syst Size Slope On Up On Up On Up 
Line 

(ft) (ac) (ac) (C) (min) (min) (In/hr) (cfs) (cfs) (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft) 

1 End H40.00< 0.00 0.15 0.00 0.00 0.14 0.0 6.1 7.1 0.99 6.46 2.93 15 1.00 97.21 98.61 97.61 99.01 97.21 102.40 

2 1 64.000 0.07 0.15 0.90 0.06 0.14 5.0 5.7 7.3 1.01 9.72 2.96 15 22.7 98.61 100.06 99.01 100.46 102.40 102.73 

3 2 Ho1.00< 0.08 0.08 0.95 0.08 0.08 5.0 5.0 7.5 0.57 4.06 2.34 15 0.40 100.48 100.88 100.78 101.21 102.73 100.88 

. 

Project File: 9801·E-19_Arnendment Storm System.stm Number of lines: 3 Run Date: 11-22-201 O 

NOTES: Intensity= 55.61 /(Inlet time+ 10.00) A 0.74; Return period= 10 Yrs. ; c=cir e=ellip b=box 

Hy<lraflow Storm Sewers Extension \16.066 
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CONSULTING ENGINEERS 

Design Point: 

Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

!2 Year storm - velocity cfieck 

(757) 253-0040 
(804) 693-4450 
(804) 330-6040 
(540) 710-6606 

Drainage Area = 0.32 Acres 
c = 0.90 

= 5.60 in/hr 

Q=CIA 
= 0.90 x 5.60 x 0.32 
= 1.61 CFS 

Channel Characteristics 
Rt. Sideslope = 2.00 :1 
Lt. Sideslope = 2.00 :1 
Base Width = 0.00 Ft. 
Max. Depth = 1.00 Ft. 
Channel Slope = 1.00 % 
Mannings (n) = 0.013 Concrete 

Depth of Flow = 0.45 Ft. 
Area = 0.41 SF 
Hydraulic Radius = 0.20 Ft. 
Velocity (V) = 3.94 Ft./ sec. 
Flow(Q) = 1.61 CFS 

110 Year Storm· Capaci!l Check I 
Drainage Area = 0.32 Acres 
c = 0.90 
I = 7.00 in/hr 

Q=CIA 
= 0.90 x 7.00 x 0.32 
= 2.02 CFS 

Channel Characteristics 
Rt. Sideslope = 2.00 :1 
Lt. Sideslope = 2.00 :1 
Base Width = 0.00 Ft. 
Max. Depth = 1.00 Ft. 
Channel Slope = 1.00 % 
Mannings (n) = 0.013 Concrete 

Depth of Flow = 0.49 Ft. 
Area = 0.48 SF 
Hydraulic Radius = 0.22 Ft. 
Velocity (V) = 4.16 Ft./ sec. 
Flow(Q) = 2.01 CFS 

Project: __ J_CS_A_O.._pe_r_a ..... ti ...... on_s_c_en_t_e_r __ 
Project No.: ___ ....,,..,....;;98..;;.0.;..1""·"'E·-'1..-9,.... __ _ 

Subject: ____ C_h_a_n_n_e_I D_e_St"'".g""'n-__ _ 
Date: November 5, 2010 _______ ..;..._ ___ _ 

Calculated By: GVC ------------
Concrete Ditch 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 

r-D"pth 

1r:=3;::: I ::::::;::::-11 
LSS 1----1- RSS 

Bottori \Jlclth 

Wetted Perimeter = 2.02 Ft. 

(From Manning's Equation) 
(From Continuity Equation Q=AV) 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 

r-D"pth 

1t:-3;:: 1 Y'11 
LSS 1----1- RSS 

BottoM \Jlclth 

Wetted Perimeter = 2.20 Ft. 

(From Manning's Equation) 
(From Continuity Equation Q=AV) 





CONSULTING ENGINEERS 

Design Point: 

Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

12 Year Storm ·Velocity Check 

{757) 253-0040 
(804) 693-445<'.l 
(804) 330-8040 
(540) 710-6606 

DrainageArea = 0.18 Acres 
c = 0.85 

= 5.60 in/hr 

Q=CIA 
= 0.85 x 5.60 x 0.18 
= 0.86 CFS 

Channel Characteristics 
Rt. Sideslope = 2.00 :1 
Lt. Sideslope = 2.00 :1 
Base Width = 0.00 Ft. 
Max. Depth = 0.50 Ft. 
Channel Slope = 6.75 % 
Mannings (n) = 0.013 Concrete 

Depth of Flow = 0.25 Ft. 
Area = 0.12 SF 
Hydraulic Radius = 0.11 Ft. 
Velocity (V) = 6.87 Ft.Isac. 
Flow(Q) = 0.85 CFS 

110 Year Storm· Capacity Check I 
Drainage Area = 0.18 Acres 
c = 0.85 
I = 7.00 in/hr 

Q=CIA 
= 0.85 x 7.00 x 0.18 
= 1.07 CFS 

Channel Characteristics 
Rt. Sideslope = 2.00 :1 
Lt. Sideslope = 2.00 :1 
Base Width = 0.00 Ft. 
Max. Depth = 0.50 Ft. 
Channel Slope = 6.75 % 
Mannings (n) = 0.013 Concrete 

Depth of Flow = 0.27 Ft. 
Area = 0.15 SF 
Hydraulic Radius = 0.12 Ft. 
Velocity (V) = 7.27 Ft./sec. 
Flow (Q) = 1.07 CFS 

Project: __ J;...C;...S;.;;A....;...;;0.i;;pe..;;.ra~ti,;.o.;,;.ns~C...;_e...;_nt;.;.e.:...r __ 
Project No.: _____ 9_8_0_1_-E_-1_9 ____ _ 

Subject: ___ ,,..,C;.;;h~a;.;.n;.;.n;.;;.e'""'I De~s'='ig~n"'=-----
Date: November 5, 2010 

------.....,..,...,,...----~ Calculated By: GVC 
----------~~ 

Concrete Swale 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 

rDepth 

1t:=:>:: l :::::::=-ii 
LSS · RSS W BottoM l.tlclth 

Wetted Perimeter = 1.11 Ft. 

(From Manning's Equation) 
(From Continuity Equation Q=AV) 

(Area draining to Design Point) 
(Runoff Coefficient) 
(Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 

rDepth 

it:=-;:;::: l ::::::::=-ii 
LSS w RSS 

BottoM 1.tlclth 

Wetted Perimeter = 1.21 Ft. 

(From Manning's Equation) 
(From Continuity Equation Q=AV) 
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Stormwater Management and Drainage Design Report 
JCSA Operations Center 

Project Description 

AES Project Number 9801-E-19 
June 2009 

The JCSA Tewning Road project is a 12.33 acre site plan. The project consists of 
a relocated convenience center, a 1-112 story office building (approximately 13,000 sq.ft.) 
for JCSA, a large vehicle parking area, a materials storage area, and the expansion of an 
existing parking lot. The stormwater management for each portion of the project collects 
in an existing dry pond. This dry pond will be expanded to increase capacity 
appropriately and will have a forebay added. In an effort to evaluate the stormwater 
management, runoff to the dry pond was evaluated for pre- and post-development 
conditions. The drainage area to the dry pond is bounded by Tewning Road, the entrance 
road to the current JCSA Operations Center site, and the southern limits of disturbance, 
and is approximately 3.79 acres. 

Description of Site Drainage 

This JCSA project has one existing stormwater management facility (The existing 
dry pond BMP). The predevelopment area evaluation of the existing conditions includes 
the existing parking lot and the convenience center (at the current location). The 
stormwater currently sheet flows off the parking lot, is collected in an existing culvert, 
and is piped to the BMP. 

To retain the New Town Stormwater Master Plan, the BMP will be expanded and 
will retain the 4-point extended detention dry pond design. A forebay will be added. The 
proposed watershed for this facility will include the JCSA office building, the relocated 
convenience center, the large vehicle parking area, the materials storage facility, and the 
expanded parking lot. 

Hydrology and Hydraulics 

Topographic information used in the engineering calculations was field verified 
during site plan development. Hydrology and hydraulic modeling was performed using 
computer spreadsheets generated in-house, and modeling for hydrology was done using 
Hydraflow software. The SCS (for site runoff and pond design) methodology was used 
in calculating run-offs for this project. 1-year, 2-year, 10-year, and 100-year storm 
events where evaluated. 

1 
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Precipitation data for James City County was resourced as it appears in Appendix 
4B of the Virginia Stormwater Management Handbook. The values of SCS Type II 
rainfall distributions used in the calculations are as follows: 

Design Storm Frequency (in years) 
1 
2 
10 
100 

Rainfall. in inches (for 24-hr. period) 
2.8 
3.5 
5.8 
8.0 

Stormwater Management/Best Management Practices 

The drainage area to the dry pond is bounded on the north side by Tewning Road, 
on the east side by the current JCSA Operations site entrance, on the south side by 
wetlands, and on the west side by topography. This area contains an existing 81 space 
parking lot and a convenience center. The pond will be expanded to provide capacity for 
relocated staff. Along with the expansion of the pond, a forebay will be added to allow 
runoff of different specific gravities to separate naturally (assisting in collection and 
disposal). The forebay will have a reverse slope pipe connecting from two feet above the 
bottom of the forebay four feet above the bottom of the dry pond. There will be four feet 
of standing water in the forebay at all times. This will allow any accumulated sediment 
to collect at the bottom of the forebay while any pollutants from the Convenience Center 
runoff will float on the top of the pond. During higher flow events, the water will flow 
through a 15' wide rip-rap spillway into the dry pond. The existing modified EW-11 will 
be removed and replaced with a two foot deep concrete micropool. A reverse slope pipe 
will connect from 1' foot above the bottom of the micropool into the existing riser. This 
will allow for sediment accumulation and collection. The stormwater management 
facility is located outside of the wetlands and no part of the work required for the 
expansion will impact any wetlands. 

During the construction process of the site, the BMP will serve as a temporary 
sediment basin to prevent sediment-laden run-off from being transported to downstream 
locations. 

All the run-off from the site shall be directed towards the SWM/BMP during 
construction, and at completion of site construction. The SWM/BMP is designed to 
manage flooding, protect down stream channels, as well as providing adequate 
stormwater quality. The SWM/BMP is designed as extended detention dry pond and will 
release the runoff generated by the 2-year and IO-year 24-hour post-development 
conditions storm at/or below the pre-development rates. 2-year and 10-year rates were 
determined based on the predevelopment areas as presented in the calculations. 

2 
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Storm Sewer Systems 

Directing runoff to the SWM/BMPs will be a combination of grass swales, 
ditches, culverts, overland flow, and a storm sewer system. The storm system will collect 
the flow from the JCSA building, the large vehicle parking area, the materials storage 
area, and the parking lot addition. Using Hydraflow software, the storm sewer system is 
designed to effectively transport the 10-year storm. Flow on the northern portion of the 
site is directed by existing and proposed culverts and swales into the proposed forebay of 
the SWM/BMP. The swales are designed to effectively transport the 10-year storm. The 
desire in the design of the culverts is to prevent the embankments from overtopping 
during storm events (in this case, the 100-year 24-hour post-development storm event). 
The existing and proposed culverts all do so. To prevent pollutants from entering 
downstream. the sheet flow from the proposed convenience center will be collected and 
pre-treated in a stone apron with 8" perforated pipe before emptying into the forebay. 

Modeling Results 

A table of pre- and post-development flows in cubic feet per second for I-year, 2-
year, 10-year, and 100-year storm events is provided below. This table summarizes the 
hydrographs and pond routings that are included in the calculations packet. 

!Z I- ::c !z ::c !Z i ::c !Z ::c 
ifi C> w WC> w w C> z :::IE :I!! C> z :E :::> :E ::E=>c :::IE:::> - a. a. :::> - a.o a. a.~z a. 0 ~ 0 0 0 U) g Di: 0 ~j:2 0 Di: ID ...I ...I Di: l1i 

...I 

~ j!: !Z ~ Wj:I- ~ j!: Bi ~ jtc~ it 0 z Cw 

~ ~~~ q ~ID q qsti q j!! !!! I- ...I 
w 

IE ~ t1 
~ :::> c U):>Q U) ~ 

f Ow 0 2i~ f iu: a. o: rn a. 
1YEAR 1.5 0.3 0.1 5.1 0.2 0.2 

2YEAR 3 0.5 0.2 7.9 0.2 0.3 

10YEAR 9.6 3.2 0.9 18.5 2.7 2.5 

100YEAR 16.9 8 3.2 29.2 5.8 4.2 

Note: All flow values provided in table are in cubic feet per second (cfs) 

From the modeling results, the proposed changes made to the BMP will attenuate 
the post-development runoff for each storm event. 
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Water Quality Calculations 

On this site, the existing percent impervious cover is greater than the average land 
cover condition. Based on the Performance-Based Water Quality Calculations from the 
Virginia Stormwater Management Handbook, the pollutant discharge post-development 
shall not exceed the pollutant discharge based on existing conditions less 10% or the 
pollutant discharge based on the average land cover condition, whichever is greater. For 
this site, the pollutant discharge post-development is 2.3 lbs/yr. This is less than the 
greater of the two values which is the pollutant discharge based on existing conditions 
less 10% (2.6 lbs/yr) Since it the less the BMP is in compliance for pollutant removal. 

Conclusion 

From the computer modeling to the proposed facilities associated with the site 
improvements, both state and local regulations are honored. Stormwater runoff from the 
proposed improvements is attenuated to below pre-development stormwater runoff rates, 
thereby minimizing the effects of the proposed land development on adjacent stream 
channels. 

S:\Jobs\9801IE-Engineering\l9-JCSA Tewning Road Site Plan\Admin\Reports\Eng\980 l-E-19-Stonnwater Management Report.doc 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2009 by Autodesk, Inc. VS.066 

Pond No. 6 - Forebay 
Pond Data 
Contours • User-defined contour areas. Conic method used for volume calculation. Beglnlng Elevation = 82.00 ft 

Stage I Storage Table 
Stage(ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 82.00 105 0 0 
1.00 83.00 299 194 194 
2.00 84.00 592 437 631 
3.00 85.00 968 772 1,403 
4.00 86.00 1,451 1,201 2,604 
5.00 87.00 2,021 1,728 4,332 
6.00 88.00 2,642 2,324 6,657 
7.00 89.00 12,521 6,971 13,628 
8.00 90.00 14,719 13,604 27,231 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsrJ [AJ [BJ [CJ 

Rise (In) = 15.00 0.00 0.00 0.00 Crest Len (ft) = 15.00 85.00 0.00 
Span (In) = 15.00 0.00 0.00 0.00 Crest El. (ft) = 87.00 88.00 0.00 
No. Barrels = 1 0 0 0 WelrCoeff. = 2.60 2.60 3.33 
Invert El. (ft) = 86.00 0.00 0.00 0.00 Weir Type = Broad Broad 
Length (ft) = 28.00 o.oo 0.00 0.00 Multi-Stage = No No No 
Slope(%) = 0.00 0.00 0.00 n/a 
N-Value = .013 .013 .013 nla 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfll.(ln/hr) = 0.000 (by Wet area) 
Multi-stage = n/a No No No lW Elev. (ft) = 0.00 

Thursday, Sep 24, 2009 

[DJ 

0.00 
0.00 
3.33 

No 

Note: Culvert/Ori!k:e outflows are analyzed uruler Inlet (le) end cutlet (oc) control. Weir rleers checked for orifice con<fltlona {le) end submergence {s). 

Stage (ft) Stage I Discharge Elev (ft) 

8

.oo 1--1-~J~==~==+==1==1===f ==1::::;1:::=-11--r 
9

o.oo 

~i-----
6.00 +/......,~-+---t---+---+----+---t---+---+----+----11----+- 88.00 

4.00 -t----+-----t---+----+----+----1---+----+----+----11-----i- 86.00 

2.00-t----t-----1---+----+----+----1---+----+----+----11-----i- 84.00 

0.00 ...._ __ ......._ __ __. ___ ..__ __ -L... __ --1... __ _, ___ ..__ __ -L...----'-----''----.L. 82.00 

0.0 80.0 160.0 240.0 320.0 400.0 480.0 560.0 640.0 720.0 800.0 880.0 

-TotalQ 
Discharge (cfs) 



Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2009 by Autodesk, Inc. v6.066 

Pond No. 7 • BMP 
Pond Data 
Contours • User-defined contour areas. Conic method used for volume calculation. Beglnlng Elevation = 84.00 ft 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total etorage (cuft) 

0.00 84.00 2,955 0 0 
1.00 85.00 3,929 3,430 3,430 
2.00 86.00 6,504 5,162 8,592 
3.00 87.00 8,233 7,351 15,943 
4.00 88.00 10, 190 9,193 25,136 
5.00 89.00 12,521 11,334 ~.471 
6.00 90.00 14,719 13,604 50,075 

Culvert I Orifice Structures Weir Structures 

[AJ [BJ [CJ [PrfRsr] [AJ [BJ [CJ 

Rise (In) = 10.00 3.00 0.00 0.00 Crest Len (ft) = 3.00 5.00 0.00 
Span (In) = 10.00 3.00 0.00 0.00 Crest El. (ft) = 86.85 88.50 0.00 
No. Barrels = 1 1 0 0 WelrCoeff. = 3.33 2.60 3.33 
Invert El. (ft) = 82.41 84.00 0.00 0.00 Weir Type = Riser Broad 
Length (ft) = 37.00 0.00 0.00 0.00 Multi.stage =Yes No No 
Slope(%) = 1.35 0.00 0.00 n/a 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfll.(ln/hr) = 0.000 (by Contour) 
Multi-Stage = n/a Yes No No TW Elev. (ft) = 0.00 

Friday, Sep 25, 2009 

[DJ 

0.00 
0.00 
3.33 

No 

Note: Culvert/Orifice outflows ere anal~ under Inlet (le) and oullet (oc) control. We~ risers checked for orifice oondltions (le) and submergance (s}. 

Stage (ft) 

6.00 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 

~ 

r ,_....-

I 
~ 

0.00 3.00 6.00 9.00 

-TotalQ 

Stage I Discharge 

12.00 15.00 18.00 21.00 24.00 27.00 

Elev (fl) 

90.00 

89.00 

88.00 

87.00 

86.00 

85.00 

84.00 
30.00 33.00 

Discharge (cfs) 



CONSULTING ENGINEEIS 

W1l1lamsburg 

Gloucester 

Rlehmond 

Channel Protection Volume: 

Drainage Area 
Runoff Curve No. 
1-Yr, 24-Hr Stonn Volume 

(757) 253-0040 

(804) 693-4450 

(804) 330-8040 

Direct Runoff (From TR55 Equations 2·3 & 2-4) 
Q = 0.93 inches 

= 
= 
= 

3.79 Acres 
77 

2.8 Inches 

Project 
Project No. 
Subject 
Sheet No. 
Calculated By 

JCSA Operations Center 
8801·E·19 

Pondt 1 
1 of 1 

GVC Date 817/09 

Channa! Protection Volume = DA• Q • 60% (Virginia Stormwater Managment Handbook section 5-6.2 • Method 2) 

Vcp= 3.54 Ac-ln = 7.717 cubic feet 

Detennlne Volume of Pond by Contour (starting at nonnal pool): 
Sum Sum Incremental Incremental Incremental 

Elevation 

84.0 

85.0 

86.0 

87.0 

88.0 

69.0 

90.0 

Incremental Area Volume Volume Volume Volume 
De!!th {!g. ft.) ,cu. ft.) ,cu. ;td.) ,cu. ft.) ,cu. ;td.) 

0.0 2,955 

1.0 3,929 3,442 127 3,442 127 

1.0 6,504 5,217 193 6,659 321 

1.0 8,233 7,369 273 16,027 594 

1.0 10,190 9,212 341 25,239 935 

1.0 12,521 11,356 421 36,594 1,355 

1.0 14,719 13,620 504 50,214 1,860 

Total 50,214 1,860 

1 Incremental values computed from Channel Protection Volume Elevation 

Elevation of Nonnal Pool 
Elevatton of 1-yr, 24-hr Storage Volume 
Size of Orifice 

Total Average Drawdown Time 

= 
= 
= 

= 

84.00 feet 
85.82 feet 

2 Inches 

24.15 hrs 

Avg Head1 Avg Flow1 

'feet) lcfsl 

0.5 0.07 

1.4097304 0.12 

0 0.00 

0 0.00 

0 0.00 

0.00 0.00 

>24HRS,OK 

Note: By calculations, drawdown orifice size to be 2-lnch diameter. Suggested minimum 
size le 3..fnch diameter. A 3-lnch diameter orifice shall be Implemented In actual designs. 

Drawdown 
nme1 {hrs) 

14.24 

9.91 

0.00 

0.00 

0.00 

0.00 

24.15 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 3 
Post-Development Drainage to Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 1 yrs 
Time interval = 2 min 
Drainage area = 3.380 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 2.80 in 
Storm duration = 24 hrs 

Wednesday, Sep 23, 2009 

Peak discharge = 4.440 cfs 
Time to peak = 722 min 
Hyd. volume = 11,828 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 

5.00 

Post-Development Drainage to Forebay 
Hyd. No. 3 - 1 Year 

Q (cfs) 

5.00 

4.00 4.00 

3.00 3.00 

. 

2.00 2.00 

1.00 1.00 

" --0.00 ~ 
0.00 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 

- HydNo.3 
Time (hrs) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2009 by Autodesk, Inc. vS.066 

Hyd. No. 4 

Post-Development Drainage bypassing Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 1 yrs 
Time interval = 2 min 
Drainage area = 0.410 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 2.80 in 
Storm duration = 24 hrs 

V\/ednesda~Sep23,2009 

Peak discharge = 0.539 cfs 
Time to peak = 722 min 
Hyd. volume = 1,435 cuft 
Curve number = 77 
Hydraulic length = O ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 

1.00 

Post-Development Drainage bypassing Forebay 
Hyd. No. 4 - 1 Year 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 ... 

0 2 4 6 8 10 12 

- HydNo.4 

\__ 

14 16 18 20 22 24 

0.90 

0.80 

0.70 

0.60 

0.50 

0.40 

0.30 

0.20 

0.10 

0.00 
26 

Time (hrs) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. vS.066 

Hyd. No. 14 
Forebay & BMP Routed 

Hydrograph type = Reservoir (Interconnected) 
Storm frequency = 1 yrs 
Time interval = 2 min 

Peak discharge 
Time to peak 
Hyd. volume 
Lower Pond Upper Pond 

Pond name 
Inflow hyd. 
Max. Elevation 
Max. Storage 

= Forebay Pond name 
= 3 - Post-Development Drainage to ForeOther Inflow hyd. 
= 86.74 ft Max. Elevation 
= 3,869 cuft Max. Storage 

lnterconnacted Pond Routing. Storage Indication method used. 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
0 4 8 

Forebay & BMP Routed 
Hyd. No. 14 - 1 Year 

II~ 
JI.._ 

12 16 20 24 28 32 

Thursday, Sep 24, 2009 

= 0.238 cfs 
= 870 min 
= 10,641 cuft 

= BMP 
= 4 - Post-Develo 
= 85.14 ft 
= 4,173 cuft 

36 

Q (cfs) 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
40 

- Hyd No. 14 - Hyd No. 3 I_ __ Total storage used= 8,042 cuft 
Time (hrs) 

- Outflow Pond 6 -- Hyd No. 4 -- Inflow Pond 7 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. vS.065 

Hyd. No. 3 
Post-Development Drainage to Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs 
Time interval = 2 min 
Drainage area = 3.380 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 3.50 in 
Storm duration = 24 hrs 

VVednesday,Sep23,2009 

Peak discharge = 6.905 cfs 
Time to peak = 722 min 
Hyd. volume = 18, 100 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 
Post-Development Drainage to Forebay 

Hyd. No. 3 - 2 Year 
Q (cfs) 

7.00 7.00 

6.00 

5.00 

4.00 
. 

3.00 

2.00 

1.00 

0.00 
~ 

0 2 4 6 8 10 

- HydNo.3 

. 

"-
12 14 16 18 20 22 

6.00 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
24 26 

Time (hrs) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.0S6 

Hyd. No. 4 

Post-Development Drainage bypassing Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 2 yrs 
Time interval = 2 min 
Drainage area = 0.410 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 3.50 in 
Storm duration = 24 hrs 

Wednesday, Sep 23, 2009 

Peak discharge = 0.838 cfs 
Time to peak = 722 min 
Hyd. volume = 2, 196 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc}= 10.00 min 
Distribution = Type II 
Shape factor = 484 

a (cfs) 

1.00 

Post-Development Drainage bypassing Forebay 
Hyd. No. 4 - 2 Year 

Q (cfs) 

1.00 

0.90 

0.80 

0.70 

0.60 
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0.20 

0.1o 

0.00 
0 2 4 6 8 10 12 

- HydNo.4 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. vS.066 

Hyd. No. 14 

Forebay & BMP Routed 

Hydrograph type = Reservoir (Interconnected) 
Storm frequency = 2 yrs 
Time interval = 2 min 

Peak discharge 
Time to peak 
Hyd. volume 
Lower Pond Upper Pond 

Pond name 
Inflow hyd. 
Max. Elevation 
Max. Storage 

= Forebay Pond name 
= 3 - Post-Development Drainage to ForeOther Inflow hyd. 
= 87 .13 ft Max. Elevation 
= 4,613 cuft Max. Storage 

Interconnected Pond Routing. Storage Indication method used. 

Q (cfs) 

7.00 

6.00 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
0 4 8 

\. 
~ ,, 

12 

Forebay & BMP Routed 
Hyd. No. 14-2 Year 

16 20 24 28 32 36 

Thursday, Sep 24, 2009 

= 0.324 cfs 
= 884 min 
= 17,740 cuft 

= BMP 
= 4 - Post-Develo 
= 86.01 ft 
= 8,669 cuft 

40 44 

Q (cfs) 

7.00 

6.00 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 

- Hyd No. 14 - Hyd No. 3 I __ Total storage used = 13,282 cuft 
Time (hrs) 

- Outflow Pond 6 -- Hyd No. 4 -- Inflow Pond 7 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2009 by Autodesk, Inc. vS.066 

Hyd. No. 3 
Post-Development Drainage to Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 10 yrs 
Time interval = 2 min 
Drainage area = 3.380 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 5.80 in 
Storm duration = 24 hrs 

Wednesday, Sep 23, 2009 

Peak discharge = 16.11 cfs 
Time to peak = 720 min 
Hyd. volume = 41,818 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc) = 10.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 

18.00 

Post-Development Drainage to Forebay 
Hyd. No. 3 - 1 O Year 

Q (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
0 2 4 6 B 10 12 

- HydNo.3 

~ 
14 16 18 20 22 
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0.00 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. VS.066 

Hyd. No. 4 
Post-Development Drainage bypassing Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 10 yrs 
Time interval = 2 min 
Drainage area = 0.410 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 5.80 in 
Storm duration = 24 hrs 

Vllednesday,Sep23,2009 

Peak discharge = 1.955 cfs 
Time to peak = 720 min 
Hyd. volume = 5,073 cuft 
Curve number = n 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min. 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 

2.00 

Post-Development Drainage bypassing Forebay 
Hyd. No. 4 - 1 O Year 

Q (cfs) 

2.00 

1.00 

0.00 
0 2 4 6 8 10 

- HydNo.4 

~ 
12 14 16 18 20 22 

1.00 

0.00 
24 26 

Time (hrs) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 14 
Forebay & BMP Routed 

Hydrograph type = Reservoir (Interconnected) Peak discharge 
Storm frequency = 10 yrs Time to peak 
Time interval = 2 min Hyd. volume 
Upper Pond Lower Pond 
Pond name = Forebay Pond name 
Inflow hyd. = 3 - Post-Development Drainage to ForeOther Inflow hyd. 
Max. Elevation = 87.48 ft 
Max. Storage = 5,439 cuft 

Interconnected Pond Routing. Storage Indication method used. 

a <cts> 
18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 
~ 

0 4 8 

.. 
12 

Forebay & BMP Routed 
Hyd. No. 14-10 Year 

- ~ -
16 20 24 28 

Max. Elevation 
Max. Storage 

32 36 

Thursday, Sep 24, 2009 

= 2.541 cfs 
= 740 min 
= 44,374 cuft 

= BMP 
= 4 - Post-Develo 
= 87.34 ft 
= 19,081 cuft 

40 44 

a (cfs) 

18.00 

15.00 

12.00 

9.00 

6.00 

3.00 

0.00 

- Hyd No. 14 - Hyd No. 3 
- Outflow Pond 6 -- Hyd No. 4 

c· - _ _ Total storage used = 24,520 cuft 
-- Inflow Pond 7 

Time (hrs) 



Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 3 
Post-Development Drainage to Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Time interval = 2 min 
Drainage area = 3.380 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = 8.00 in 
Storm duration = 24 hrs 

Wednesday, Sep 23, 2009 

Peak discharge = 25.45 cfs 
Time to peak = 720 min 
Hyd. volume = 66,735 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 

28.00 

Post-Development Drainage to Forebay 
Hyd. No. 3-100 Year 

Q (cfs) 

28.00 

24.00 

20.00 

16.00 

12.00 

8.00 

4.00 

0.00 
0 2 4 6 8 10 12 

- HydNo.3 

"' 14 16 18 20 22 24 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® CMI 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 4 
Post-Development Drainage bypassing Forebay 

Hydrograph type = SCS Runoff 
Storm frequency = 100 yrs 
Time interval = 2 min 
Drainage area = 0.410 ac 
Basin Slope = 0.0 % 
Tc method = USER 
Total precip. = B.00 in 
Storm duration = 24 hrs 

Wednesday, Sep 23, 2009 

Peak discharge = 3.088 cfs 
Time to peak = 720 min 
Hyd. volume = 8,095 cuft 
Curve number = 77 
Hydraulic length = 0 ft 
Time of cone. (Tc)= 10.00 min 
Distribution = Type II 
Shape factor = 484 

Q (cfs) 

4.00 

Post-Development Drainage bypassing Forebay 
Hyd. No. 4 - 100 Year 

Q (cfs) 

4.00 

3.00 

2.00 

1.00 

0.00 
0 2 4 6 8 10 12 

- HydNo.4 
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Hydrograph Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Hyd. No. 14 
Forebay & BMP Routed 

Hydrograph type = Reservoir (Interconnected) 
= 100 yrs Storm frequency 

Time interval = 2 min 
Upper Pond 

Peak discharge 
Time to peak 
Hyd. volume 
Lower Pond 

Pond name = Forebay Pond name 
Inflow hyd. 
Max. Elevation 
Max. Storage 

= 3 - Post-Development Drainage to ForeOther Inflow hyd. 
= 88.33 ft Max. Elevation 
= 7, 7 42 cuft Max. Storage 

Interconnected Pond Routing. Storage lndlcetion method used. 

Q (cfs) 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 
0 4 8 

. 

Forebay & BMP Routed 
Hyd. No. 14-100 Year 

~ -
12 16 20 24 28 32 36 

Thursday, Sep 24, 2009 

= 4.153 cfs 
= 742 min 
= 72,353 cuft 

= BMP 
= 4 - Post-Develo 
= 88.38 ft 
= 29,491 cuft 

40 

Q (cfs) 

30.00 

25.00 

20.00 

15.00 

10.00 

5.00 

0.00 
44 

- HydNo.14 - HydNo.3 l · Total storage used = 37,233 cuft 
Time (hrs) 

- Outflow Pond 6 -- HydNo.4 -- Inflow Pond 7 
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Pond Report 
Hydraflow Hydrographs Extension for AutoCAD® Civil 30® 2009 by Autodesk, Inc. v6.066 

Pond No. 4 - Existing Dry Pond (Temp Basin) 
Pond Data 

Tuesday, Sep 22, 2009 

Contours· User-defined contour areas. Conic method used tor volume calculation. Begining Elevation= 84.00 ft 

Stage I Storage Table 
Stage (ft) Elevation (ft) Contour area (sqft) Iner. Storage (cuft) Total storage (cuft) 

0.00 84.00 6,507 0 0 
1.00 85.00 7,664 7,077 7,077 
2.00 86.00 8,977 8,311 15,388 
3.00 87.00 10,307 9,633 25,021 
4.00 88.00 11,837 11,062 36,083 
5.00 89.00 13,404 12,611 48,695 
6.00 90.00 14,919 14,153 62,848 

Culvert I Orifice Structures Weir Structures 

[A] [B] [C] [PrfRsr] [A] [B] [C] [D] 

Rise (In) = 10.00 2.00 0.00 0.00 Crest Len (ft) = 3.00 5.00 0.00 0.00 
Span (In) = 10.00 2.00 0.00 0.00 Crest El. (ft) = 86.85 88.50 0.00 0.00 
No. Barrels " 1 1 0 0 WeirCoeff. = 3.33 2.60 3.33 3.33 
Invert El. (ft) = 82.11 86.00 0.00 0.00 Weir Type = Riser Broad 
Length (ft) = 37.00 6.00 0.00 0.00 Multi-Stage =Yes No No No 
Slope(%) = 0.57 0.00 0.00 n/a 
N-Value = .013 .013 .013 n/a 
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfll.(Jn/hr) = 0.000 (by Contour) 
Multi-Stage = n/a Yes No No TW Elev. (ft) " 0.00 

Nole: CulveitJO..- outflows are aneJyzed under Inlet (le) and outlet (oc) ocntrol. We~ riserll checked for orlllce conditions ~c) and eubmergence (s). 

Stage (ft) 

6.00 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 

Stage I Storage 

~ 

,/ 
v 

/ 
v 

/ 
/ 

/r 

v ~ 

~ 

v 

Elev (ft) 

90.00 

89.00 

88.00 

87.00 

86.00 

85.00 

84.00 
0 6,000 12,000 18,000 24,000 30,000 36,000 42,000 48,000 54,000 60,000 66,000 

- Storage 
Storage (cuft) 



1992 
TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Location Southwest comer of site 

Total area draining to basin 3.84 acres. ------
Basin Volume Design 

Wet Storage: 
1. Minimum required volume= 67 cu. yds. x Total Drainage Area (acres). 

2. 

67 cu. yds. x 3.84 acres= 257.28 cu. yds. 

Available basin volume= 570 cu. yds. at elevation 
storage - elevation curve) 

86 . (From 

3. Excavate 570 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 3.84 acres= 126.72 cu. yds. 

5. Elevation corresponding to cleanout level = 84.5 . 

(From Storage - Elevation Curve) 

3.14 

6. Distance from invert of the dewatering orifice to cleanout level= 1.5 ft. 
(Min.= 1.0 ft.) 

Dry Storage: 

7. Minimum required volume= 67 cu. yds. x Total Drainage Area (acres). 

67 cu. yds. x 3.84 acres= 257.28 cu. yds. 

III - 112 



1992 

8. Total available basin volume at crest of riser*= 570 cu. yds. at 
elevation 86 . (From Storage - Elevation Curve) 

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

9. Diameter of dewatering orifice= 3 in. 

10. Diameter of flexible tubing = 5 in. (diameter of dewatering orifice 
plus 2 inches). 

3.14 

Preliminary Design Elevations 

11. Crest of Riser = 86.85 

Top of Dam= 90 

Design High Water= 87.45 

Upstream Toe of Dam= 84 

Basin Shape 

12. 

Runoff 

13. 

14. 

Length of Flow 
Effective Width 

L 
We 

= 
4 

If> 2, baffles are not required ./ 

If< 2, baffles are required ---

Q2 = 7.93 cfs (From Chapter 5) 

Q2s = 21.39 cfs (From Chapter 5) 

Principal Spillway Design 

15. With emergency spillway, required spillway capacity QP = Q2 = 7.93 cfs. 

(riser and barrel) 

Without emergency spillway, required spillway capacity QP = Q25 21.39 cfs. 

(riser and barrel) 

Ill - 113 



1992 

16. With emergency spillway: 

Assumed available head (h) = 1.5 ft. (Using 02) 

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

Without emergency spillway: 

Assumed available head (h) = ft. (Using 025) ---
h =Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (D,) = 24 in. Actual head (h) = 0.5 ft. 

(From Plate 3.14-8.l 

Note: A void orifice flow conditions. 

18. Barrel length (I)= 36 ft. 

Head (H) on barrel through embankment = s.ss ft. 

<From Plate 3.14-7). 

19. Barrel diameter= IO in. 

(From Table 3.14-8 !concrete pipe] or Table 3.14-A !corrugated pipe]). 

20. Trash rack and anti-vortex device 

Diameter= n/a inches. 

Height = n/a inches. 

(From Table 3.14-D). 

Emergency Spillway Design 

21. Required spillway capacity Oe = 02s - Qp = 13.46 cfs. 

22. Bottom width (b) = S ft.; the slope of the exit channel (s) = 
0.11 ft./foot; and the minimum length of the exit channel (x) = 
60 ft. 

(From Table 3.14-C) 

III - 114 
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1992 

Anti-Seep Collar Design 

23. Depth of water at principal spillway crest (Y) = 2.85 ft. 

Slope of upstream face of embankment (Z) = 4 :I. 

Slope of principal spillway barrel (Sb)= 0.57 % 

Length of barrel in saturated zone (L5) = 25 ft. 

24. Number of collars required = 2 dimensions= 3' x 3' 

(From Plate 3.14-12). 

Final Design Elevations 

25. TopofDam= 90 

Design High Water= 87.45 

Emergency Spillway Crest = 88.5 

Principal Spillway Crest= 86.85 

Dewatering Orifice Invert = 86 

Cleanout Elevation = 84.5 

Elevation of Upstream Toe of Darn 
or Excavated Bottom of"Wet Storage 
Area" (if excavation was performed) = 84 

III - ll5 
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CONSULTING ENGINEERS 

Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

Design Point: 

I~ Vear §iorm - Qeloc§ ~fieck 
Drainage Area = 
c = 
I = 

Q=CIA 
= 0.85 x 
= 7.00 CFS 

Channel Characteristics 
Rt Sidesiope = 
Lt Sideslope = 
Base Width = 
Max. Depth = 
Channel Slope = 
Mannings (n) = 

Depth of Flow = 
Area = 
Hydraulic Radius = 
Velocity (V) = 
Flow(Q) = 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

-- -------

Project: JCSA Operations Center 
-----~~=-::,,.--~--

Project No.: -----=-9_8_01_,,-...,,E,....·1_9,...._ __ _ 
Subject: _____ C....,h_a_n_ne=-1:-D-:e:::sl:'!g:-n __ _ 

Date: June 24, 2009 
-------=-=----~--Ca I cu I at ed By: GVC -------------

Swale #3 - Forebay Flume 

I 
1.47 Acres (Area draining to Design Point) 
0.85 (Runoff Coefficient) 
5.60 in/hr (Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 
5.60 x 1.47 

rDepth 

3.00 :1 1c:==::::::: l :::::::::-11 
3.00 :1 LSS w RSS 
1.00 Ft BottoM IJlcith 

1.00 Ft 
25.00 % 
0.050 EC-3 Matting 

0.46 Ft. 
1.10 SF Wetted Perimeter = 3.92 Ft. 
0.28 Ft. 
6.37 Fl/sec. (From Manning's Equation) 
7.00 CFS (From Continuity Equation Q=AV) 

110 Year Storm - Capacity Check I 
Drainage Area = 1.47 Acres (Area draining to Design Point) 
c = 0.85 (Runoff Coefficient) 
I = 7.00 in/hr (Design Rainfall Intensity) TC = 5 minutes 

Q=CIA (Peak Flow) 
= 0.85 x 7.00 x 1.47 
= 8.75 CFS 

Channel Characteristics rDepth 

Rt. Sideslope = 3.00 :1 ic:==::::::: l :::::::::-11 
Lt. Sideslope = 3.00 :1 LSS w RSS 
Base Width = 1.00 Ft. BottoM \./lcith 
Max. Depth = 1.00 Ft 
Channel Slope = 25.00 % 
Mannings (n) = 0.050 EC-3 Matting 

Depth of Flow = 0.51 Ft 
Area = 1.29 SF Wetted Perimeter = 4.23 Ft 
Hydraulic Radius = 0.31 Ft 
Velocity (V) = 6.75 Ft.I sec. (From Manning's Equation) 
Flow(Q) = 8.73 CFS (From Continuity Equation Q=AV) 



CONSULTING ENGINEERS 

Williamsburg 
Gloucester 
Richmond 
Fredericksburg 

Design Point: 

I~ Vear §iorm - Veloc!i Cliecl< 
Drainage Area = 
c = 
I = 

Q=CIA 
= 0.85 x 
= 0.71 CFS 

Channel Characteristics 
Rt. Sideslope = 
Lt. Sideslope = 
Base Width = 
Max. Depth = 
Channel Slope = 
Mannings (n) = 

Depth of Flow = 
Area = 
Hydraulic Radius = 
Velocity (V) = 
Flow(Q) = 

(757) 253-0040 
(804) 693-4450 
(804) 330-8040 
(540) 710-6606 

Project: __ J_C_S_A_O_,p!"::e,,,.ra.,,...tl-=o,...,n"=s_C_e_n_te_r __ 
Project No.: _______ 9_80_1....,,--=E·,.....1-,9,....._ __ _ 

Subject: Channel Design 
Date: -----,J,.....un-e-2=-4=-,-=20==0::':9:-----

Calculated By: GVC --------------------
Swale #1 - Forebay Flume 

I 
0.15 Acres (Area draining to Design Point) 
0.85 (Runoff Coefficient) 
5.60 in/hr (Design Rainfall Intensity) TC = 5 minutes 

(Peak Flow) 
5.60 x 0.15 

rD"pth 

3.00 :1 1r:-:=;.::: l ::::::::-11 
3.00 :1 LSS RSS 
1.00 Ft. W BottoM IJlclth 

1.00 Ft. 
13.10 % 
0.050 EC-3 Matting 

0.17 Ft. 
0.26 SF Wetted Perimeter = 2.09 Ft. 
0.13 Ft. 
2.70 Ft./ sec. (From Manning's Equation) 
0.71 CFS (From Continuity Equation Q=AV) 

110 Year Storm - Capacity Check I 
Drainage Area = 0.15 Acres (Area draining to Design Point) 
c = 0.85 (Runoff Coefficient) 
I = 7.00 in/hr (Design Rainfall Intensity) TC = 5 minutes 

Q=CIA (Peak Flow) 
= 0.85 x 7.00 x 0.15 
= 0.89 CFS 

Channel Characteristics rD"pth 

Rt. Sideslope = 3.00 :1 1t3=;:: l :;:::::-ii 
Lt. Sideslope = 3.00 :1 LSS w RSS 
Base Width = 1.00 Ft. BottoM IJJclth 
Max. Depth = 1.00 Ft. 
Channel Slope = 13.10 % 
Mannings (n) = 0.050 EC-3 Matting 

Depth of Flow = 0.20 Ft. 
Area = 0.31 SF Wetted Perimeter = 2.23 Ft. 
Hydraulic Radius = 0.14 Ft. 
Velocity M = 2.88 Ft./ sec. (From Manning's Equation) 
Flow(Q) = 0.89 CFS (From Continuity Equation Q=AV) 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (if known): /C, /~ ~ 
Name ofFacility: J();f ~rh'7~ le/ c;j1l!l1.f/IJJ"l 

L~•;,. Fir :£f_,,,:,;,.,,, ~~ia./ 

S P-1'13-oo 
3q /0/ 00/!rb 

BMPNo.:_/_o=f_/ __ Date: /o/f;f 2-

Nmne om- riliat ~ t: J; ']ev VI l (_ :./JJion ./) 

Name of Inspector: __ ... :S/_=-..... n~ir~"""W'l~l.ll-=-.... ?--:-----,-----;-------------------­
Type of Facility: ---~~Y'._f-~---EJ _ _.'fl __ --'-~--'fl~M.:...z;.(/ __ vv:+,/_Fji.___,,_,,t'_b.;__!J"""C'-----.,-. ------------
Weather Conditions: jV1,117rJ UJrlYI 1~ ';7 Type: ~inal Inspection 0 Coujl}Y J3MP ln}Pection Piygram 5 Owner Inspection 

I r ~/4r.: ~on/ /(.t/t''J>~//1"'fH7' FL 
If an inspection item is not applicable, mark NA, otherwise mark the appropriate column. 

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required. 
Routine -The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP. "" 
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to~} ~ 

Provide an explanation and details in the comment column, if routine or urgent are marked. ~ , 
A/ 

Facility Item O.K. Routine Urgent Comments . 
Embankments and Side Slopes: bJd-11 cfl? b;/ 4 ,K_ l'-1~ '1//61/). zf!./v ~.s p~· 7!/·1v 0(5. 
Grass Height V"" <!f.o;!7 C/'09-f~ J'T19,vO 

Vegetation Condition v/ lf-11 JI#;/ Corf>;e_ WClf"O.$,. 

Tree Growth / AhN'R· 5-ee lf/c?/.e · 
Erosion ~ /I - I 

,,,, fir" ,,. ... ,,, 

Trash & Debris v 
Seepage v !V0'1e ~.rve.c/, 
Fencing or Benches #If /4/ /~/1'/ /() / IV'"tef/, 

Interior Landscaping/Planted Areas: ONone 0 Constructed Wetland/Shallow Mar~h ~aturally Established Vegetation 

Vegetated Conditions // 6u;J~ ../- W'ee#> 
Trash & Debris / 
Floating Material v . 
Erosion v >,,,,,e ld~#'J er;~/d/') . 

Sediment v .t::_ "Z /I 

Dead Plant J/ 
Aesthetics v ~ 

Other _ &~rf JD,/ rJrf'1 /(/u/ ct>'//~r ~QJf>J?l)r .f 5. -
5evvf>.7 ~Y~JJ'J~ [(};:/ hol7d//t1"1/ ~ 

"/ 

Notes: "i' ~. 
/ / 
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Facility Item O.K. Routine Urgent Comments 

Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) ~one, Dry (Detention Basin) 

Shoreline Erosion 

Algae v 
Trash & Debris t/' 
Sediment v ~ z11cleJJfh . 
Aesthetics -
Other /oAIP l.o/71g; tfr}/, - . . 
Inflows (Describe Types/Locations): eJ1rn·;e I .,,f m1//# 1/ 111(),# ..r//!'. :s'J ~/, V-j' ~~,,,Id J~ 
Condition of Structure v /Jl;-~11q 1n ch~/717e /, 
Erosion \/' Ml)~· 
Trash and Debris ./' :5'011?e ,iJ " 11//e /-y t "'k- , 
Sediment v . 
Outlet Protection Yt7. ~o 'h;19 x IS-/ W!tl't; ct,..L -

, 

Other , 

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): t 1 /tep tl/-7 ,,/~e/ r/ffl/tf?, 

Condition of Structure ~ /JI- 7 J 11,r"i~ / 
,/ 

, 

Corrosion 

Trash and Debris / ~ 

Sediment v/ /f/f.V7t1 t,;? ~h;;;l;n~ JV:it/e~ 
Vegetation v hme 7tr1Jt1/l/ £;-·~,,,/' /Jt!J', 
Other ./ t,:V. IF~-IJ w1/h z "fJr;7x-r . 
Principal Outlet Structure - Barrel; Conduit, etc. : IS// P. I/ ,P, /J1rrt/. 
Condition of Structure V' 
Settlement v,, 
Trash & Debris v' .5~ e hJns t1/ Pt/#?;// 
Erosion/Sediment v -
Outlet Protection / 1zl,t1z ',>/J/h111 ,6,~/b. Ct.,..Z-

/ 

Other 

Emergency Spillway (Overflow): D1W1oe; 7J/-)Y5~1• z. -s1 /e{/? 
V-' 

, , 

Vegetation 

Lining v 
Erosion ./ 
Trash & Debris // 
Other v 
Notes: 

Page 2 of3 
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Facility Item O.K. 

Nuisance Type Conditions: 

Mosquito Breeding l,/" 
Animal Burrows V 
Graffiti / 

Other 

Surrounding Perimeter Conditions: 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

Routine Urgent 

Overall Environmental Division Internal Rating: __,_1-__ _ 

SWMProg\BMP\CoinspProg\DetRet. wpd 

Page 3 of3 
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WATERSHED 

BMP ID NO 

PLAN NO 

TAX PARCEL 

PIN NO 

CONSTRUCTION DATE 

PC 

168 

SP-143-00 

(39-01)(01-156) 

11/1/2001 

MAINTENANCE PLAN 

SITE AREA acre 

LAND USE 

old BMP TYP 

JCC BMP CODE 

POINT VALUE 

Yes 

4.4 

A3 Wet ED Pond 

10 

CTRL STRUC DESC Dl-7 Cone B 

CTRL STRUC SIZE inches 34" x 36 

OTL T BARRL DESC DIP Barrel 

OTL T BARRL SIZE inch 10 

EMERG SPILLWAY Yes 

PROJECT NAME JCSA Oper Center Park Lot Expansion 
DESIGN HW ELEV 

PERM POOL ELE 

88.4 

FACILITY LOCATION 

CITY-STATE 

CURRENT OWNER 

OWNER ADDRESS 

OWNER ADDRESS 2 

CITY-STATE-ZIP CODE 

OWNER PHONE 

Williamsburg, Va. 23188 

James City Service Authority 

MAINT AGREEMENT Yes 

EMERG ACTION PLAN No 

m~~t ~ast~IVl~~o I 

SVC DRAIN AREA acres 2.45 

SERVICE AREA DESCRI Parking area & Offsite 

IMPERV AREA acres 2.68 

RECVSTREAM UT of Powhatan Creek 

EXT DET-WQ-CTRL 

WTR QUAL VOL acre-ft 

Yes 

CHAN PROT CTRL Yes 

CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL Yes 

GEOTECH REPORT Yes 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

REC DRAWING 

CONSTR GERTI 

LAST INSP DATE 

INTERNAL RATING 

MISC/COMMENTS 

84.02 

0.40 

3.80 

Yes 

Yes 

Landscaping on d/s embank requires 
rout maint. 
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AES CONSULTING ENGINEERS 
Engineering, Surveying and Planning 

5248 Olde Towne Road, Suite 1 
WILLIAMSBURG, VIRGINIA 23188 

(757) 253-0040 
FAX (757) 220-8994 DAT~. 

'(11,'~-f j z..o.., j 

I JOB NO. 

v{.. S' I - /£!, 
ATTENTION 

Sc,.;:,-;"-(" I-~. 
_...,-' 

l /.f.&.:.A,4", 

RE: 

l,,&;tJ. '""7(.:;""K Jc~11 c")p,Glt'tt-7.-...J <; 

5;--, 
'" 

t: ..,.c?,f;-.><;, . __ ;, 

WE ARE SENDING YOU ~ttached D Under separate cover via _________ the following items: 

D Shop drawings D Prints ~Plans D Samples D Specifications 

D Copy of letter D Change order 

COPIES DATE NO. 

THESE ARE TRANSMITTED as checked below: 

D For approval 

~youruse 
D As requested 

D For review and comment 

D Approved as submitted D Resubmit ___ copies for approval 

D Approved as noted D Submit ___ copies for distribution 

D Returned for corrections D Return ___ corrected prints 

D 

D FOR BIDS DUE ___________ _ D PRINTS RETURNED AFTER LOAN TO US 

REMARKS 

.5'~.o-r--r 
J 

·-/f!~st£ 

l /L ~"'"A'.A .1L)1 /:;£ft t_1o '-
1

, / ~v ~ -
COPYTO ___ r-_.r-____ "_'--~_1_r_N_4 _J1&--___ r~ __ ~_·~_-_,_) ___ SIGNED:_~---)-----~---------

If enclosures are not as noted, kindly notify us at once. 



SCALE 1"=1000') 

7, 2000 
\JO.: 8651-18 

b' 

~ Olde Towne Road, Suite 1 
lfilliamsburg, Virginia 23188 

(757} 253-0040 
Fax (757} 220-8994 

-

80 so .:~ . ... . . . ' ' i 
.. \ : ·c~ ~ •• Qt' u..;;. . , I ~"·;:·, t -!'> " ~ ... ~V ' ' '\ ,' ·r~,.,i,.i:>' •:._ 

(NUMBER OF SPACES REQUi'RED WAS. «OETER~INEQ. ,e,}'.Jl1E,~~ .• c.s~~-)/.~·' _>\ ·. ' \ ·- . 
' ii tl""'1~ f...,./}_t-rLtt.;,... { ... j;:::,..w-1r:~•~,..,. .. ~ ~ _1t,"- ,

0
,·,,, ·*"~~ ~ 

,., .:.. ::..~·""·--"'"•~l,,~~ •. "'~·~;1>.,.,,,,'1{:~~~""'*",...,, ~ "' ··~ •..• ,1'1.«-"~,~\•t,• "r;"~!Kjll~'if..'<, ~~'!it~.; ',it;,_,:. ····l ·~».tll!,;;°".~~,.~~ .. ··;;:~< -· .... ,>···"":'."'" ~ ...... ,.-. .• ,. -·. ·. " ., . \. I 
• '\'. t 

LAND USE SUMMARY TABLE 
S.Ea AC. __.x 

TOTAL SITE AREA 192,859 4.427 100.00 

IMPERVIOUS TOTAL: 32.515 0.746 16.86 
BUILDING N/A N/A N/A 
SIDEWALKS 265 0.006 0.14 
PARKING 32,250 0.740 16.72 

OPEN SPACE/GREEN AREA 160,344 3.681 83.14 

DISTURBED WETLANDS 931 0.021 0.48 

DISTURBED AREA 89,000 2.043 46.15 

OPEN SPACE-CONSERVATION EASEMENT 27,747 0.637 14.39 

PROPERTY ZONED - M1 LIMITED BUSINESS/INDUSTRIAL 
TAX MAP PARCEL (39-1)(1-156) 

NOTES: 

1. The Planning Director has granted a modification to Section 24-98 (a) of the James 
City County Zoning Ordinance to allow construction of the stormwater management 
facility within a portion of the 35-foot transitional buffer. Due to the reduced 
natural buffer in the area adjacent to the stormwatermanagement facility, any future 
plans for a building on the site may require additional landscaping with particular 
attention to the materials used adjacent to the building. 

2. The stormwater management facility shown on Drawing #5, Landscape and 
Lighting Plan, is the design which was reviewed and approved by the 
Environmental Division. 

SP-1'I3-a:> 
.? 

1 11 /11 /01 I REVISED PER JAMES CITY COUNTY COMMENT LETTER DA TED 1 /12/01 I VMS 

APPROVAL I No. 
DATE DATE REVISION / COMMENT / NOTE BY 

-------- ..... , ______ .. '"" -· . '.~ . .,.._.,~.,-'-·-~~---·-·w~·~,·~~-~•-~«~-· 
\ • Z;' >:·!·: :;t£~>.~, 
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D ASSUMES CREDITS FOR EXISTING TREES 

TO REMAIN EQUIVALENT TO OR EXCEED 
26 TREES WITHIN REAR AND SIDE 
TRANSITIONAL BUFFERS. 

WAIVER TO THE LANDSCAPE ORDINANCE 
TO BE SUBMITTED FOR ENCROACHMENT 
INTO REQUIRED LANDSCAPE BUFFER. 

-
... -~:~ .. ~:~ ·:::~ -.. . .,,.... "\'H?S .... , ...... ,, ··~. ""* .,,,u ""· - ~*· .. "-· . .... .,,. ............... . .. ,., ... ,...... · ~ ..... --..... ........ .. ....... -7 ... APPROX. LOCATION-OE £1 

.. .................. , ....... " \ .. -.. ... ,,"· ... , .. """'..,,... ... ""~ ... , .. 8')·. LOGATEQ NON-RPA WE:rt;.· 
·~, .... ~ ... ..., ..... , , ...... ~~~~~ .... ....,.""" .... .........,. -.,.,,..,..,.. ~ .-.....,.....;. ,.,,....,.,. .._ - .~,;~·'·>·, -- '~ ~ ~~ - ~~-~-.,,~-~~-..... '•," ~-....,..,,~ .,.,_., ..... ..., ....... -.:..: .... :;:-.::.,._ ""~.... ~- . ~ .:.-,"' 

iN OF "BUFFER AREA TO REMAIN" STORMWATER MANAGEMENT/ BMP FACILITY MAINTENANCE PLAN 
>WING: THE TREE CANOPY 
) CONSISlENT THROUGHOUT THIS 
:>E ARCHllECT OUTLINED IN THE 
ICAL AREA AND COUNlED 8 
>R GREAlER DIAME1ER), 3 
~EES OF 3• DIAMElER AND 5 
~TAL TREES. ASSUMING THE 
TENT THE AREA OF TREES TO 
) CONTAINS 12 MATURE TREES, 
; TREES 0 3• DIAMElER AND 7 
:NTALS. THE REQUIRED TREE 
ITY GUIDELINES FOR THE BUFFER 
WOULD BE 15 TREES. THIS 
'EXISTING TREES TO REMAIN 
MENTS FOR THE AFFEClED 
iHRUBS HA VE BEEN ADDEO PER 
IES CITY COUNTY PLANNING. 
~ 

~· ~ 

lit 

PROPER MAINTENANCE OF lHIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION OF DEBRIS 
AND SEDIMENT IN TO THE FACTILITY. SPILLWAY(S) AND DO'M-lSTREAM WATERWAYS. FOLLOWING 
INSTALLATION OF lHE FACILITY AND ESTABLISHMENT OF VEGETATION IN DISTURBED AREAS. 
INSPECTIONS FOR SEDIMENT BUILDUPS WILL BE PERFORMED AT LEAST QUARTERLY. IT IS 
ANTICIPATED lHAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL BE 
REQUIRED ONCE EVERY 10 YEARS. IF OlHER CONSTRUCTION OR RELATED ACTIVITIES ARE 
PERFORMED ON UPSLOPE PARcas, ADEQUATE PROTECTION SHOULD BE PROVIDED AND INSPECTIONS 
PERFORMED AT LEAST ONCE WEEKLY OF lHESE NE'M.. Y DISTRIBUTED AREAS AS WELL AS 
INSPECTIONS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILITY. 

A DESIGNATED REPRESENTATIVE OF lHE O'M-lER WILL INSPECT lHE BMP STRUCTURE AFTER EACH 
SIGNIFlCANT RAINFALL EVENT OR lHE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAINFALL FOR lHIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WllHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF lHE COUNTY MAY 
JOINTLY INSPECT lHE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF lHE O~ER, 
WILL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTION AND MAINlENANCE OF lHE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES: 

1. lHE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION AND A 
PHYSICAL DETERMINATION OF SEDIMENT DEPlH WllHIN lHE STORAGE AREA. SEDIMENT REMOVAL IS 
REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME. OR AT LEAST ONCE PER 
YEAR. lHE RISER BOTIOM AND OUTI.ET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENTS REMOVED FROM lHE FACILITY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALLOWED TO ACOJMULA 1E IN DEPlHS GREATER THAN 1-FOOT. NO SEDIMENT 
SHALL BE ALLOWED TO ACCUMULATE TO PREVENT lHE PROPER FUNCTION OF ANY PIPE OR CUL VERT. 

~·,.,...,.--"' _,.~-

2. PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEAST TWICE EACH YEAR. GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER AFTER EMERGENCE OF lHE HEADS ON 
COOL SEASON GRASSES AND IN LA TE FALL TO PREVENT SEEDS OF ANNUAL \\£EDS FROM MA TURING. 
MOWING OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITIED TO 
GROW ON ANY PART OF lHE GRADED EMBANKMENT. 

3. PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS ONCE EVERY FOUR (4) YEARS. SOIL 
SAMPLING AND TESTING SHOULD BE PERFORMED BY A QUAUFlED INDEPENDENT lESTING 
LABORATORY. APPLY ADDITIONAL LIME AND FERTILIZER IN ACCORDANCE WITH lEST . 
RECOMMENDATIONS. 

4. IN STABILIZED BMP AREAS. IF VEGETATION COVERS LESS lHAN 40% OF SOIL SURFACES, LIME 
FERTILIZE AND SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS, AS LISTED IN 
DAM CONSTRUCTION NOTES. IF VEGETATION COVERS MORE lHAN 40X BUT LESS lHAN 70 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WllH CURRENT SEEDLING 
RECOMMEND A llONS. 

5. PERFORM QUARTERLY INSPECTIONS OF lHE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF SPILLWAY FOR THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN lHE INTEGRITY OF lHE STRUCTURE AND PROVIDE AN ATTRACTIVE APPEARANCE. DURING 
QUARTERLY INSPECTIONS, lHE POND DRAIN VALVE. USUALLY LEFT IN lHE VALVE "CLOSED• POSITION, 
SHALL BE INSPEClED AND OPERA TED lHROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 
FULL-OPEN CYCLES. 

6. PERFORM YEARLY STRUCTURAL INSPECTIONS OF lHE FACILITY FOR DAMAGE. STRUCTURAL 
INSPECTION SHALL BE PERFORMED ON lHE CONCRElE RISER, ANTI-VORTEX DEVICE. TRASH RACK. 
ORIFICE/ WEIR(S), OUllET BARRa AND POND EMBANKMENT. IF DAMAGE IS EVIDENT, FURlHER 
INVESTIGATION BY A PROFESSIONAL ENGINEER MAY BE REQUIRED TO ASSESS lHE CONTINUED 
INlEGRITY OF lHE STRUCTURE. 

7., Pl 
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REFIU 
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INTO EARlH SURFACE 

TAIL 

2· diameter Bar 0 10.68 lbs/ft 
or No. 14 Billet Steel Bar 0 
7.65 lbs/fl. (ASTM A615M 
Grode 60) 

L 2"x 2"x ~· 

);....__ 'h"x 4" Stud Shear 
:::J connector 0 12· c-c 

>ETAIL A , . 3'-6'h" I 
~G DIAGRAM 

)IA ~ 

. 
~ .... 
.1 ..... ~~ ~ b-1 1--l ·-~·,_, ,,, 

I 25" I I 4~· SECTION DETAIL isARsB1 GAA TE 

CONCRETE TO BE CLASS Al. FOR PRECAST USE 4,000 PSI MIN. 
TO HA VE A MINIMUM 11• COVER. 

. DIMENSIONS AND QUANTITIES SEE SHEET 3 OF 3. 
JRECAST OR CAST IN PLACE. 
E, STRUClURAL lUBING, AND RELATED HARDWARE TO BE GALV. 
: DIMENSIONS AND QUANTITIES SEE SHEET 3 OF 3. 
0 BE INSTALLED SO THE GRATE CONFIGURATION IS ALWAYS 
THE EDGE OF SHOULDER. 

AMETER 

:R j s• j W=t-o· 1 s· 1 

JRE. 

GRATE REMOVED 
· SECTION 8-8 

BARS B SIZE .#5 
SPACING 8" C-C 
ALL OTHER 
REINFORCING 
BARS ARE SIZE #4 
SPACED 8" C-C. 

£:: 

~ous BACKFlLL 0 
100 LBS/CU.FT. f78 
OR f8 AGGREGATE. 

HARDWARE CLOTH • 

ING GRATE EW-11A 

MEASURES UPON ~llt ::>IAOILILAllUI~. 11'1,;)IMLL 1"11...L.. 1 L..l\IVln"'-"' "'"'-'-"'"'• 

AFTER OBTAINING J.C.C. ENVIRONMENTAL DIVISON APPROVAL. 

#1.j: 

90 

85 
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L~· 
c:,~w.,,,;L.w .... ::'.rt'.!!~§~!t ...... 

55 50 

90 

1r~mL ~·~ ~ 

8" CLAY POND UNfR .. ....... ' ... , "' .. ·-·.. . 

TO ELEVATION OF ! 
NORMAL POOL. LINER 
TO BE EARTH MA T¢RIAL 
CONSISTING OF 60% 80 
FINES (CLAYS & Sl~TS)•""'""'''' 
PASSING A 200 SIEVE. 

Loo 50 45 
·.·.·.·.-............. ·.·.·.·.·.·.•,•.-.·.·.·.·.·.························· .. ti~ .. ,, .. »>•• 

35 30 25 20 15 10 
PERMANENT BMP FACILITY 
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NERAL NOTES FOR CONSTRUCTION 
OF STORMWATER BASINS 

;oNTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 
:iTRUCT THE STORM WATER BASIN, STORM WATER 
MENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT 
AND SEDIMENT TRAPS. THE WORK SHALL INCLUDE ALL LABOR, 
LS, EQUIPMENT AND MATERIALS NEEDED FOR THE 
rtON OF GRADING AND EARTHWORK ASSOCIATED WITH THE 
JCTION. 

CONTRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVICES 
::OTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL 
: TEST RESULTS ON PLACED DAM MATERIALS, IDENTIFYING 
ASSIFICA TION, PERMEABILITY, PLASTICITY INDEX, AND 
:TION. ALL TESTS SHALL BE IN CONFORMANCE WITH ASTM 
.RDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL 
:R SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 

STORMWATER MANAGEMENT/ BMP 
FACILITY MAINTENANCE PLAN ,:; 

' ' '.l>"t'fl,\ 
PROPER MAINTENANCE OF THIS FACILITY IS ENCOURAGED TO PREVENT THE INTRODUCTION Of OEBRI 
ANO SEDIMENT IN TO THE FACTILITY, SPILLWAY(S) AND 00\\t4STREAM WATERWAYS. FOLLOWING 
INSTALLATION OF THE FACILITY ANO ESTABLISHMENT Of VEGETATION IN DISTURBED AREAS, 
INSPECTIONS FOR SEDIMENT BUILDUPS Will BE PERFORMED AT LEAST QUARTERLY., .IT IS ..... 
ANTICIPATED THAT UNDER NORMAL CONDITIONS, SEDIMENT REMOVAL FROM THE FACILITY WILL 
REQUIRED ONCE EVERY 10 YEARS. IF OTHER CONSTRUCTION OR RELATED ACTIVITIES ARE ,~11.~ 
PERFORMED ON UPSLOPE PARCELS, ADEQUATE PROTECTION SHOULD BE PROVIDED ANO INSPEC 
PERFORMED AT LEAST ONCE WEEKLY OF THESE NEWLY DISTRIBUTED AREAS AS YELL AS'' "" 
INSPECTIONS FOR ACCUMULATED SEDIMENTS AT TWO BMP FACILITY. 

fl>i 

1CTORY GEOTECHNICAL REUL TS ARE NEEDED PRIOR TO FINAL APPROVAL. 

A DESIGNATED REPRESENTATIVE OF THE O\\t4ER WILL INSPECT THE BMP STRUCTURE AFTER,acH\~ 
SIGNIFICANT RAINFALL EVENT OR THE FOLLOWING WORKING DAY IF A WEEKEND OR HOLIDAY OCCURS. 
A SIGNIFICANT RAINFALL FOR THIS STRUCTURE IS DEFINED AS ONE (1) INCH OR MORE OF GAUGED 
RAINFALL WITHIN A 24 HOUR PERIOD. ONCE PER YEAR, A REPRESENTATIVE OF THE COUNTY MAY · ... 
JOINTLY INSPECT THE STRUCTURE. APPROPRIATE ACTION, PERFORMED AT THE COST OF THE O\\t4ER,1 
WILL BE TAKEN TO ENSURE APPROPRIATE MAINTENANCE. KEYS TO LOCKED ACCESS POINTS SHALL, 
BE MADE AVAILABLE TO COUNTY INSPECTION PERSONNEL UPON REQUEST. 

INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
ECHNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
1CTOR. 

SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
)NSTRUCTION BY A GEOTECHNICAL ENGINEER, MAY BE USED 
1M CONSTRUCTION. SHOULD ADDITIONAL MATERIAL BE 
::D, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR 
fl.L TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE 
3LE ON THE STONEHOUSE PROPERTY. ALL EXCAVATED 
fl.L DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE 
fl.BLE SHALL BE DISPOSED OF PROPERLY AT THE 
\CTOR'S EXPENSE. ALL EXCAVATED MATERIAL NOT REQUIRED 
~CKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAD 
: CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
S DIRECTED BY THE OWNER. THE CONTRACTOR SHALL 
E PROPER STABILIZATION, AND EROSION ANO SEDIMENT CONTROL 
JRES NEEDED TO CONTROL AS PER THE VESCH THIRD EDITION. 

1ERCUT FOR THE FOUNDATION OF THE DAM EMBANKMENT SHALL 
ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
MENDA TION. THE FOUNDATION SHALL BE BACKFILLED WITH 
CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
FICATION SYSTEM. SOILS SHALL HAVE A MINIMUM OF 15% BY 
r FINES, HAVING A PLASTICITY INDEX OF 30% ANO A 
ABILITY OF 0.0004 IN./SEC. OR LESS. FILL SHALL BE COMPACTED 
·INCH LIFTS, OR AS DIRECTED BY THE GEOTECHNICAL ENGINEER, 
DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM DRY 
ry (ASTM 0-698). EXCAVATION FOR THE DAM KEY SHALL BE IN 
~DANCE TO THE GEOTECHNICAL ENGINEER'S RECOMMENDATION. 
r, DEPTH, AND WIDTH OF THE KEY SHALL BE IN ACCORDANCE 
rHE GEO TECHNICAL ENGINEER'S RECOMMENDATIONS. THE KEY 

BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
:ABILITY OF 0.0004 IN./SEC. OR LESS. 

~ DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
. CLAYEY MATERIAL WITH PERMEABILITY OF 0.0004 IN./SEC. OR 

THE FILL OF THE CORE SHALL BE MADE IN 12-INCH LIFTS, OR AS 
rrn BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
ARD PROCTOR MAXIMUM DRY DENSITY (ASTM D-698). SIZE, 
• WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
~DANCE WITH THE GEOTECHNICAL ENGINEER'S 
IMENDA TIONS. TO COVER THE DAM CORE, A SILTY FINE SAND 
AYEY SOIL {SM, SC, OR CL) SHALL BE PLACED. A VEGETATIVE 

USING VDOT EC-2 EROSION CONTROL BLANKETS SHALL BE 
D ON DAM SLOPES AND CREST TO PREVENT EROSION. 

ON COMPLETION, THE CONSTRUCTION OF THE THE DAM WILL BE 
FIED BY A GEOTECHNICAL ENGINEER WHO HAS INSPECTED THF. 
~TURE DURING CONSTRUCTION. 

••••••.•··.·.····.•••.•.•.•.•.•.v.w.•,•,·,~~·.·.·..,·.~·~~~-~-.~· 

INSPECTION AND MAINTENANCE OF THE FACILITY WILL CONSIST OF THE FOLLOWING ADDITIONAL 
MEASURES: 

1. THE INSPECTION FOR SEDIMENT BUILDUP WILL BE PERFORMED BY VISUAL INSPECTION ANO A 
PHYSICAL DETERMINATION OF SEDIMENT DEPTH WITHIN THE STORAGE AREA. SEDIMENT REMOVAL IS 

. REQUIRED USING A RUBBER-WHEELED BACKHOE. AT THE SAME TIME, OR AT LEAST ONCE PER 
YEAR, THE RISER BOTTOM AND OUTLET PIPE SHALL BE CLEANED OF ACCUMULATED SEDIMENTS. 
DISPOSE OF SEDIMENTS REMOVED FROM THE FACILITY AT AN ACCEPTABLE DISPOSAL AREA. 
SEDIMENT SHALL NOT BE ALLOWED TO ACCUMULATE IN DEPTHS GREATER THAN 1-FOOT. NO 
SEDIMENT SHALL BE ALLOWED TO ACCUMULATE TO PREVENT THE PROPER FUNCTION Of ANY PIPE 
OR CULVERT. i-;~ 

2. PERFORM MAINTENANCE MOWING OF GRASSED AREAS AT LEAST. TWICE EACH YEAR. GRASSES 
SUCH AS TALL FESCUE SHOULD BE MOWED IN EARLY SUMMER. AFTER EMERGENCE Of THE HEADS ON 
COOL SEASON GRASSES AND IN LATE FALL TO PREVENT SEEDS OF ANNUAL \\£EDS FROM MATURING. 
MOWING OF LEGUMES CAN BE LESS FREQUENT TREES AND SHRUBS SHOULD NOT BE PERMITTED TO 
GROW ON ANY PART OF THE GRADED EMBANKMENT. ·· .#' 

. ' ' .! ·-~ 

.3. PERFORM SOIL SAMPLING ON STABILIZED BMP SOIL AREAS.ONCE EVERY FOUR {4) YEARS. SOIL 
SAMPLING ANO TESTING SHOULD BE PERFORMED BY A QUALIFIED INDEPENDENT TESTING 
LABOR A TORY. . APPLY ADDITIONAL LIME ANO FERTILIZER IN ACCORDANCE , WITH <TEST i'.'i ai ,,, 
RECOMMENDATIONS. .····• , . ,~,,,71 ~"+,.::.·,is. >j: 

: • . . . .,, F, ~t;i:·'~;o,(1,;'.1·; 
4. IN STABILIZED BMP AREAS, IF VEGETATION COVERS LESS THAN 40. ',;OF SoiL~SURFAc£SJ LIME 
FERTILIZE ANO SEED IN ACCORDANCE WITH RECOMMENDATIONS FOR NEW SEEDLINGS/AS LISTED IN .. . 
DAM CONSTRUCTION NOTES. IF VEGETATION COVERS MORE THAN 40 ,; BUT LESS THAN 70 % OF SOIL 
SURFACES, LIME FERTILIZE AND OVERSEED IN ACCORDANCE WITH CURRENT SEEDLING .. 

.·; RECOMMENDATIONS. 

5 .. PERFORM OUARTERL Y INSPECTIONS OF THE RELEASE STRUCTURES, RISER SECTION AND CREST 
OF 1 SPILLWAY FO.~ THE OBSERVANCE OF COLLECTED DEBRIS. IMMEDIATELY REMOVE ANY DEBRIS TO 
MAINTAIN THE INTEGRITY OF THE STRUCTURE AND PROVIDE AN ATTRACTIVE APPEARANCE. DURING 

· QUARTERLY INSPECTIONS, THE PONO DRAIN VALVE, USUALLY LEFT IN THE VALVE "CLOSED" POSITION, 
SHALL BE INSPECTED AND OPERATED THROUGH TWO COMPLETE FULL-OPEN TO FULL-CLOSE TO 

:, FULL-OPEN CYCLES. 
. ,, ~ 

''"',6:·.)ERFORM YEARLY STRUCTURAL INSPECTIONS Of THE·FAOLiTY FOR DAMAGE. STRUCTURAL.• 
INSPECTION SHALL BE PERFORMED ON THE CONCRETE RISER, ANTI-VORTEX DEVICE, TRASH RACK, 
ORIFICE/ WEIR(S), OUTLET BARREL. ANO POND EMBANKMENT •.. IF. DAMAGE IS EVIDENT, FURTHER 
INVESTIGATION BY A PROFESSIONAL; ENGINEERi,MAY;,BE 1REQUIREO. T01;ASSESS ,,THE. CONTINUED 
INTEGRITY OF THE STRUCTURE.1v:>.l'1it,i;;~~Afa . ' .;.11',i~l.'l~l;,!.j; 

•.. . ,,~,>, v~.£;. Att,1 ~1t4,m1. . rn:Ri!t/>.f.JMrtl• 

1~, .m;a~•:t:.u t.~ ·~ttsiJ.iaY 19 
7,, PERFORM QUARTERL,Y,INsPECTloNS 0~ Tl:t~CRA 

;7 , OF~'ANIMAL/ ROOENt ,BQRROwS~bR:.sLOP~ERO~ON. 
~~: REFlLLING OR RESEEDING"AS APPROPRIATE"''''"''"' f~ ', .. , ! ,v ~.<A .• <'f';~'§~.f.~~·~\~t/~·.,.).'$· 

;7 ; : ' 

8. RECORD KEEPING. THE LANOO\\t4ER OR DESIGNATED REPRESENTATIVE SHALL KEEP REASONABLE; 
ACCURATE WRITTEN RECORDS OR INSPECTIONS PERFORMED FOR THE STRUCTURE. RECORDS SHALL 
DOCUMENT ROUTINE MAINTENANCE AND/ OR REPAIRS PERFORMED. COPIES SHALL BE PROVIDED TO 
THE COUNTY UPON REQUEST. 

9. THE F AQLITY SHALL NOT BE MODIFIED IN ANY WAY WITHOUT PRIOR CONSENT/ APPROVAL OF 
THE COUNTY. 
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EROSION AND SEDIMENT CONTROL NARRATIVE 
PROJECT DESCRIPTION 
THIS PROJECT IS DESIGNED AS AN EXPANSION OF THE EXISTING JCSA OPERATIONS CENTER 
IO THE WEST OF THE SITE, CONTAINING A PARKING LOT . THE ADDRESS FOR THE PROJECT 
rs 107 TEWNING ROAD. 

EXISTING SITE CONDITIONS 
THE SITE FOR THIS SUBDIVISION rs PRESENTL y WOODED WITH MODERA TEL y SLOPING 
LANDFORMS. WOODED RAVINES EXIST IO THE SOUTHWEST. 
WETLAND AREAS ARE LOCATED IO THE SOUTH OF THE SITE. THE EXISTING JCSA 
OPERATIONS CENTER Sf TE IS CURRENTLY LOCATED IO THE EAST. 

ADJACENT PROPERTY 
THE SITE FOR THESE IMPROVEMENTS IS LOCATED ADJACENT TO THE NEW TOWN 
PLANNED DEVELOPMENT, TO THE WEST AND SOUTH. THE EXISTIND JCSA OPERATIONS 
CENTER, TO THE EAST. TEWNING ROAD TO THE NORTH. 

CRITICAL EROSION AREAS 
CRITICAL EROSION AREAS, OR HIGHLY ERODIBLE AREAS HAVE BEEN IDENTIFIED ON 
SHEET 2 OF THE PLAN SET. 

PRACTICES USED IN THESE PLANS 
THE FOLLOWING EROSION AND SEDIMENT CONTROL PRACTICES ARE TO BE UTILIZED 
DURING CONSTRUCTION: 

TREE PROTECTION - TO BE INSTALLED PRIOR TO ANY GRADING AND LAND DISTURBING 
ACTIVITIES 

TEMPORARY SEDIMENT BASINS - ONE IS REQUIRED FOR THIS SITE. THE SEDIMENT BASIN 
IS TO BE CONSTRUCTED ACROSS A NATURAL SWALE, DETAILS INDICATING THE DIMENSIONS 
OF THESE FACILITIES ARE SHOWN ON THE PLANS. 

OUTLET PROTECT - CLASS 1 RIP-RAP SHALL BE UTILIZED IN ALL STILLING BASINS AND 
STORM SEWER OUTFALLS 

SILT FENCE - SILT FENCE BARRIERS SHALL BE INSTALLED AT ALL DOWNSTREAM 
LOCATIONS OF GRADING AND LAND DISTURBING ACTIVITIES 

TEMPORARY CONSTRUCTION ENTRANCE - A STONE TEMPORARY CONSTRUCTION 
ENTRANCE IS PROVIDED AT THE ENTRANCE TO THE SITE. THE TRACKING OF MUD 
AND DEBRIS FROM THE SITE BY CONSTRUCTION EQUIPMENT SHALL NOT BE PERMITTED. 

CULVERT INLET PROTECTION - CUL VERT INLET PROTECTION SHALL BE INSTALLED AT THE 
INLETS OF ALL. CULVERTS 

ROCK CHECK DAMS - CHECK DAMS SHALL BE PROVIDED IN ALL ROADSIDE DITCHES AT 100-
FOOT INTERVALS 

PERMANENr:.sEEDING - PERMANENT SEEDING SHALL BE APPLIED TO ALL DENUDED 
AREAS AFTER FINAL GRADING AND TOPSOILING HAS BEEN COMPLETED 

- ALL EROSION, AND SEDIMENT CONTROL MEASURES, WHETHER STRUCTURAL OR NON-
STRUCTURAL, ·SHALL BE MAINTAINED BY THE CONTRACTOR. IT IS THE CONTRACTORS 
RESPONSIBIUTY·TO ENSURE THE EROSION AND SEDIMENT CONTROL MEASURES ARE 

. FUNCTIONAi.:• UNTll. THE ENTIRE SITE HAS BEEN PERMANENTLY STABILIZED. 
r•/,/ ,, , 1 • .,r;~.J# "•1f-'*i.-~' 

SEOUENGE OF CONSTRUCTION 
{'; ' , ... t .:~.,_, 

o:- L~Af{~~ERIMETER, (THE NEW PARKING LOT, MATERIALS STORAGE LOT, AND BMP), 
. ~· EN~INSTAt~~:TREE PROTECTION AND SILT FENCE. 

. 2' - "1NS'f'~'"'~WNE CONSTRUCTION ENTRANCE (NEW PARKING LOT). 

3 ... ·srnlP ' . OIL FROM CLEARED AREASc,•FOR EARTHWORK OPERATIONS, AND 
.. STOCKP1l~f,¢~~SITE AS INDICATED ON THE PLAN. CONSTRUCT TEMPORARY SEDIMENT 

...iN§UN>'l· N~NCTION WITH THE EARTHWORKS OPERATIONS. 

'iTE EARTHWORK OPERATIONS {SUB-GRADE GRADING); 
WAY CULVERTS. 

SJ,R\,JGJ.ION WI.TH FINE GRADING, CEMENT TREATED 

GENERAL NOTES FOR CONSTRUCTIO~ 
OF STORMWATER BASINS 

1. THE CONTRACTOR SHALL PROVIDE ALL WORK AND MATERIALS NEEDED 
TO CONSTRUCT THE STORM WATER BASIN, STORM WATER 
MANAGEMENT PONDS, BEST MANAGEMENT PRACTICES, SEDIMENT 
BASINS AND SEDIMENT TRAPS. THE WORK SHALL INCLUDE ALL LABOR, 
MATERIALS, EQUIPMENT AND MATERIALS NEEDED FOR THE 
COMPLETION OF GRADING AND EARTHWORK ASSOCIATED WITH THE 
CONSTRUCTION. 

2. THE CONTRACTOR SHALL CONSULT AND PROVIDE FOR THE SERVlCES 
OF A GEOTECHNICAL ENGINEER. THE GEOTECHNICAL ENGINEER SHALL 
PROVIDE TEST RESULTS ON PLACED DAM MATERIALS, IDENTIFYING 
SOIL CLASSIFICATION, PERMEABILITY, PLASTICITY INDEX, AND 
COMPACTION. ALL TESTS SHALL BE IN CONFORMANCE WITH ASTM 
STANDARDS. THE COST OF THE SERVICES OF THE GEOTECHNICAL 
ENGINEER SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. 
SATISFACTORY GEO TECHNICAL REUL TS ARE NEEDED PRIOR TO FINAL APPRO 

3. ALL INSPECTIONS REQUIRED FOR THE WORK SHALL BE PERFORMED BY 
A GEO TECHNICAL ENGINEER AT THE EXPENSE OF THE GENERAL 
CONTRACTOR. 

4. ON-SITE EXCAVATED MATERIAL, IF DETERMINED SUITABLE FOR USE IN 
DAM CONSTRUCTION BY A GEOTECHNICAL ENGINEER, MAY BE USED 
FOR DAM CONSTRUCTION. SHOULD ADDITIONAL MATERIAL BE 
REQUIRED, THE CONTRACTOR SHALL IDENTIFY THE NEED FOR 
MATERIAL TO THE OWNER, AS ADDITIONAL BORROW MATERIAL MAY BE 
AVAILABLE ON THE STONEHOUSE PROPERTY. ALL EXCAVATED 
MATERIAL DETERMINED BY THE GEOTECHNICAL ENGINEER TO BE 
UNSUITABLE SHALL BE DISPOSED OF PROPERLY AT THE 
CONTRACTOR'S EXPENSE. ALL EXCAVATED MATERIAL NOT REQUIRED 
FOR BACKFILLING SHALL EITHER BE DEPOSITED ON SITE AND SPREAD 
BY THE CONTRACTOR, OR SHALL BE DEPOSITED IN AN AREA ON THE 
SITE AS DIRECTED BY THE OWNER. THE CONTRACTOR SHALL 
PROVIDE PROPER STABILIZATION, AND EROSION AND SEDIMENT CONTROL 

MEASURES NEEDED TO CONTROL AS PER THE VESCH THIRD EDITION. 

5. UNDERCUT FOR THE FOUNDATION OF THE DAM EMBANKMENT SHALL 
BE IN ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATION. THE FOUNDATION SHALL BE BACKFILLED WITH 
SOILS CLASSIFIED AS SM, SC, OR CL UNDER THE UNIFIED SOIL 
CLASSIFICATION SYSTEM. SOILS SHALL HA VE A MINIMUM OF 15% BY 
WEIGHT FINES, HAVING A PLASTICITY INDEX OF 30% AND A 
PERMEABILITY OF 0.0004 IN,/SEC. OR LESS. FILL SHALL BE COMPACTED 
IN 12-INCH LIFTS, OR AS DIRECTED BY THE GEOTECHNICAL ENGINEER, 
TO A DRY DENSITY OF 95% OF THE STANDARD PROCTOR MAXIMUM ORY 
DENSITY (ASTM D-698). EXCAVATION FOR THE DAM KEY SHALL BE IN 
ACCORDANCE TO THE GEO TECHNICAL ENGINEER'S RECOMMENDATION. 
HEIGHT, DEPTH, AND WIDTH OF THE KEY SHALL BE IN ACCORDANCE 
WITH THE GEOTECHNICAL ENGINEER'S RECOMMENDATIONS. THE KEY 
SHALL BE FORMED USING SOILS CLASSIFIED AS SC OR CL, WITH A 
PERMEABILITY OF 0.0004 IN,/SEC. OR LESS. 

6. THE DAM CORE SHALL BE AS CONSTRUCTED WITH NON-EXPANSIVE SC 
OR CL CLAYEY MATERIAL WITH PERMEABILITY OF 0.0004 IN./SEC. OR 
LESS. THE FILL OF THE CORE SHALL BE MADE IN 12-INCH LIFTS, OR AS 
DIRECTED BY THE GEOTECHNICAL ENGINEER, TO AT LEAST 95% OF THE 
STANDARD PROCTOR MAXIMUM DRY DENSITY (ASTM D-698). SIZE, 
SHAPE, WIDTH, DEPTH, AND HEIGHT OF THE DAM CORE SHALL BE IN 
ACCORDANCE WITH THE GEOTECHNICAL ENGINEER'S 
RECOMMENDATIONS. TO COVER THE DAM CORE, A SILTY FINE SAND 
OR CLAYEY SOIL {SM, SC, OR CL) SHALL BE PLACED. A VEGETATIVE 
COVER USING VDOT EC-2 EROSION CONTROL BLANKETS SHALL BE 
PLACED ON DAM SLOPES AND CREST TO PREVENT EROSION. 

7. UPON COMPLETION, THE CONSTRUCTION OF THE THE DAM WILL BE 
CERTIFIED BY A GEOTECHNICAL ENGINEER WHO HAS INSPECTED THE 
STRUCTURE DURING CONSTRUCTION. 

~w.v~·~·f.>ww~'""'INOTE:'"'"'"'" fr'"• • 'w .,.,..,;;( ,,, '·""""" 
· ' .,..,,,,.,..., ,. ,, . ....,.,,.,.,. • ,,.......,,,,,J;,......._,,...,. ..... ....,,._v.v.....-. ;~ AW~ .......... t.. ... ,•.•,•,· ..... w.,.,.,,..,,.....,.,.,.,~; ................... ..,..... .... .........._.,.,.~~ .... .....,~~~~-l.. ... -....... .......................... f(·'A' • .,.,.,,_ ........................... , ........ , ................................... ·.·.{.· ................. , ... , ......... , ............. ,., ........................ ~1~-~~ 
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VARIES 
SllE 

SPECIAC) 

-EXISTING 1 r ~ 
QfANNa 

WIDTH AS NOlED 
ON PLANS 

't . 't . 't , LENGTH AS NOlED 
ON PLANS 

ES-1 

i ALTER FABRIC UNDER ' __ _ 
ALL RIP-RAP SECTION A-A1 

-, 

STILLING BASIN DETAIL 
NOT TO SCALE 

DISOiARGE 
a.JLVERT 

{
CLEAN OUT 
EL..=88.87 

A 

j 
L 2-1/2"x2-1/2"x1/4" 

ELEV. 88.00 

FLOW-

4• SCH. 80 PVC 
DEWA lERING PIPE 

6" 

STANDARD Dl-7 TYPE I 
GRATE AND COLLAR 

1 r 
i 

INV.= 87.00 

2·-10" 

!
VDOT STD. 
ST-1 

- - - - MANHOLE 
STEPS 

INTERIOR CHAMBER 
DIMENSIONS: 2' -1 o• x 3' -0" 

INV.= 82.50 INV.= 82.50 

6" 6" 

'''') 

L 2-1/2"x2-1/2"x1/4" ·:··· .. · .. ~-
~:, 

6" 

3000 PSI 
REINFORCED 
PRE CAST 
CONCRETE 

KOR-N-SEAL 
FLEXIBLE BOOT 

~~~~i~ 
THIS PROJEC] 
TO THE WESTl 
IS 107 TEWNIN 

EXISTING SITE~ 
THE SITE FOR. 
LANDFORMS. 1 
WETLAND AREi 
OPERATIONS C 

J 
ADJACENT PRC 
THE SITE FOR 
PLANNED DEVE 
CENTER, TO 1l 

CRITIC Al 
CRITICAL EROS 
SHEET 2 OF . Tl 

PAACTIC 
THE FOLLOWIN( 
DURING CONST 

TREE PROTECT! 
ACTIVITIES 

TEMPORARY SE 
IS TO BE CON~ 
OF THESE F ACI 

OUTLET PROTE( 
STORM SEWER 

SILT FENCE -
LOCATIONS OF 

FLOW - TEMPORARY CO 

a• DUCTILE IRON PIPE * ENTRANCE IS P 
AND DEBRIS FR 

* DUCTILE IRON PIPE CUL VERT INLET 
PRESS. CLASS 350 INLETS OF ALL 
AWWA C151 
DOUBLE-CEMENT I ROCK CHECK Q, 
MORTAR LINE FOOT INTERVAL! 

OUTLET CONTROL STRUCTURE DETAIL PERMANENT SEE 
AREAS AFTER F 

SCALE: 1" = 1"-0" 
.__-------------------------------...J ALL EROSION Al 

STRUCTURAL, SI 
RESPONSIBILITY 
FUNCTIONAL UN. 

SE OU ENC 
1 - CLEAR PEF 

THEN INSTALi 

2 - INSTALL 5· 

3 - STRIP TOP: 
<::rf'lrttP11 i:- or 
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____ } MANHOLE 
STEPS 

.,,,_,_, I ''Y IL\,, 

ACTIVITIES 
~:~.;~;~~:;::~~~: 

~EXISTING~ 

INTERIOR CHAMBER 
DIMENSIONS: 2'-10" x 3'-0" 

TEMPORARY S 
IS TO BE cor-­
OF THESE FA( 

CHANNEL 

NOT TO SCALE 

4" SCH. 80 PVC 
DEWA TERING PIPE 

INV.= 82.50 INV.= 82.50 

5• 5• 

KOR-N-SEAL 
FLEXIBLE BOOT 

OUTLET PROTI 
STORM SEWER 

..... ..-~ t.., ''• 

SILT FENCE -
LOCATIONS OF 

FLOW - I TEMPO~ARY c 
8" DUCTILE IRON PIPE •.. ENTRANCE IS 

AND DEBRIS F 

* DUCTILE IRON PIPE,: · 1 CULVERT INLE 
PRESS. CLASS 350 '·'" ·'N····.LE .. ! .. ~. pF ALI AWWA C151 ~ ·'.;,····· ·· 
DOUBLE-CEMENT 
MORTAR LINE 

ROCK CHECK 
FOOT INTERV /:. 

OUTLET CONTROL STRUCTURE DETAIL PERMANENT S 
AREAS AFTER 

SCALE: 1" = 1'-0" 
L------------------------------...... ALL EROSION 

CLEAN OUT 
EL=88.87 

FORBAY INV. 
EL=BB.O 

~ ~~ro~~rn~rn 

'R'ffl ~c 1u~:~GRfulN~'?s· THICK) 
EMBffi RIP-RAP 1.0' MINIMUM 
INTO EARrn SURFACE 

EL=87.0 
15' AQUATIC SAFETY BENCH 

TYPICAL FOREBA Y RIPRAP DETAIL 
N.T.S. 

STRUCTURAL, 
RESPONSIBILIT 
FUNCTIONAL L 

SEOUE~ 
~ · J - CLEAR F 

THEN INST1 

2 - INSTALL 

3 - STRIP T( 
STOCKPILE 
BASIN IN C 

• ,:,:·r>"*{· . 
,,.:., ~'~"-:1 ' CONTINU 

INSTALL OF 

5 - COMPLE' 
;:·· AGGREGATE 

6 - TOPSOIL 

7 - REMOVE 
CONSTRUCl 
MEASURES 
AFTER OBT 

,· -;.J 
'"'(~·~ 
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EW-11 

wx4'x1· 
GAL V. PLATE -

A 

L 
~ 

•- •• .. -•••IV' ~r-V ._,I ..,.._l'l'VI I 

TYPICAL FOREBA Y RIPRAP DETAIL 
N.T.S. 

18 
A 

I .--:--:::~·TYP-ICAL ----r-i11r---i -.-IW=2'--o· ---i-r-rr"i----J 

No holes ore to 
be provided in 
L 2" x 2" x ~· 
when solid bars 
ore used. 

2° diameter Bar 0 10.68 lbs/ft 
or No. 14 Bmet Steel Bar 0 
7.65 lbs/ft. (AS1M A615M 
Grode 60) 

~ W x 4° Stud Shear r=:r- connector 0 12" c-c 

DETAIL A I 3'-6~· ' I 
I 12• TYPICAL 

I VAR. 

WX4'X1" 
H--1- - GAL V. PLATE BENDING DIAGRAM 

PLAN VIEW ~B 
HEADWALL TO BE BEVELED IN ALL AREAS EXCEPT WHERE A CONFLICT WITH 
INVERT OR WINGWALLS OCCUR. 

PIN DIA~\ ~!=! 3S" ~ 
> 

'-~l 1--J 8'-Wc-c Typ. 
414• .!:J1 

~ 
-or 
I 

C-. 

BEVEL EDGE IS REQUIRED ON THE HEADWALL AT THE INLET AND OF THE 
CUL VERT (WHERE THE FLOW ENTERS THE CUL VERT). 

I 25° I 
isARsB1 

GAAlE SECTION DETAIL 
NOTES 

• SLorm AS SPEOFIED ON 
TYPICAL SECTION. 

HEADWALL AT THE CXJTLET END OF THE CULVERT MAY BE EITHER SQUARE 
EDGE OR BEVEL EDGE. 

ALL CAST IN PLACE CONCRETE TO BE CLASS A3. FOR PRECAST USE 4,000 PSI MIN. 
REINFORONG STEEL TO HA'-£ A MINIMUM 11" COVER. 

t-o· 

s· 
FOR TABULATION OF DIMENSIONS AND QUANTITIES SEE SHEET 3 OF 3. 
THIS ITEM MAY BE PRECAST OR CAST IN PLACE. 
ALL PIPE FOR GRATE, SlRUCTURAL TUBING, AND RELATED HARDWARE TO BE GAL V. 
FOR TABLUATION OF DIMENSIONS AND QUANTITIES SEE SHEET 3 OF 3. 
STANDARD EW-11 TO BE INSTALLED SO THE GRATE CONFIGURATION IS ALWAYS 

FOR CENTER SUPPORT 
SEE DETAIL SHEET 3/4" GALV. #13-S s,O~r.. 

EW-11A BAR GRATE WITH~® PERPENDICULAR TO THE EDGE OF SHOULDER. 

2 OF 3. 

BOTTOM OF STRUCTURE TO 
BE ON SAME GRADE AS 
PIPE. . 

SEE DETAIL "A" 
SHEET 2 OF 3 

JOINT MAY BE KEYED, 
DOWELED OR EPOXY 
GROUTED. 

EXPANDED METAL GRATING A=t.25' ±/FOOT DIAMETER 

B=1" /FOOT DIAMETER 1 s· 1 W=2'-0" 1 s· 1 
BARS B SIZE #5 
SPAONG 8° C-C 
ALL OTHER 
REINFORONG 

.. 
ONE WEEP HOLE TO BE PROVIDED AT END OF POROUS 
BACKFILL (EACH SIDE) 

BARS ARE SIZE #4 
SPACED s· C-C. 

·oI ~ 
2 - c,;;..,S BAO<All,: 

S L = LENGTH OF POROUS BACKFILL, NOT FOR 
LENGTHS LESS THAN 12' -o· 

DO NOT BE'-£L INVERT 

SECTION A-A Q .WEEP HOLE WITH 12"X12" PLASTIC HARDWARE 
R CLOTH MESH OR GALVANIZED STEEL WIRE, MIN 

WIRE DIA 0.031NCH. NUMBER 4 MESH HARDWARE 
CLOTH ANCHORED FIRMLY TO OUTSIDE OF SlRUCTURE. 

GRATE REMOVED 
SECTION 8-8 

100 LBS/CU.FT. I 
OR #8 AGGREGATE. 

HARDWARE CLOTH • 

85 

90 

12" TOPSOIL ...... !--

85 
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811 CLA y POND LINER \ 
TO ELEVATION OF j 
NORMAL POOL. LINER 
TO BE EARTH MA TERI AL 
CONSISTING OF 60l 80 
FINES (CLAYS & Sl~+S)' 
PASSING A 200 SIEVE. 

60 
~I PIPE ENDWALL (EW-11 MOD.) WITH LOAD - CARRYING GRATE EW-11A ! , ! 

MEASURES 
AFTER OST, 

i Nm"••"•''•''4s- i. 50~ TEMPC 

50 i. 



. . .. STANDARD 
. . 

EROSION AND SEDIMENT CONTROL NOTES 
FOR JAMES CITY COUNTY, VIRGINIA 

REVISED 10/9/2000 
THE PURPOSE OF THE EROSION CONTROL MEASURES SHO\lttl ON THESE PLANS SHALL BE TO PRECLUDE THE TRANSPORT 
OF All WATERBORNE SEDIMENTS RESULTING FROM CONSTRUCTION ACTl\/1TIES FROM ENTERING ONTO ADJACENT PROPERTIES 
OR STATE WATERS. IF FIELD INSPECTION RE\'£ALS THE INADEQUACY Of THE PLAN TO CONflNE SEDIMENT TO THE 
PRO..ECT SITE, APPROPRIATE MODIFICATIONS Yi1LL BE MADE TO CORRECT ANY PLAN DEFIOENOES. IN ADDITION TO THESE 
NOTES, ALL PRO\/ISIONS Of THE \/IRGINIA EROSION AND SEDIMENT CONTROL REGULATIONS SHALL APPLY TO THIS PRO..ECT. 

1. ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED ANO MAINTAINED IN ACCORDANCE Yi1TH THE 
"\/lRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK". THE CONTRACTOR SHALL BE THOROUGHLY FAMILIAR Yi1TH ALL 
APPLICABLE MEASURES CONTAINED THEREIN \\tllCH MAY BE PERTINENT TO THIS PROJECT. 

2. ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS SHALL BE PROTECTED BY A TEMPORARY CONSTRUCTION 
ENTRANCE TO PRE\'£NT TRACKING OF MUD ONTO.PUBLIC RIGHT-OF-WAYS. AN ENTRANCE PERMIT FROM VOOT 
IS REQUIRED PRIOR TO ANY CONSTRUCTION ACTl\/1TIES WITHIN STATE RIGHTS-Of-WAYS. WHERE SEDIMENT IS 
TRANSPORTED ONTO A PUBLIC ROAD SURF ACE, THE ROAD SHALL BE THOROUGHLY CLEANED AT THE END OF 
EACH DAY. 

3. A PRECONSTRUCTION MEETING SHALL BE HELD ON SITE BETWEEN THE COUNTY, THE DE\'£LOPER, THE PRMCT ENGINEER, 
AND THE CONTRACTOR PRIOR TO ISSUANCE Of THE LAND DISTURBING PERMIT. THE CONTRACTOR SHALL SUBMIT A 
SEQUENCE OF CONSTRUCTION TO THE COUNTY FOR APPROVAL PRIOR TO THE PRECONSTRUCTION MEETING. THE 
CONTRACTOR YllLL SUPPLY THE ENVIRONMENTAL DIVISl<li YllTH THE NAME OF THE INDIVIDUAL WHO YllLL BE RESPONSIBLE 
FOR ENSURING MAINTENANCE OF INSTALLED MEASURES ON A DAILY BASIS. 

4. SEDIMENT BASINS AND TRAPS, PERIMETER DIKES, SEDIMENT BARRIERS AND OTHER MEASURES INTENDED TO TRAP 
SEDIMENT ON-SITE MUST BE CONSTRUCTED AS A FIRST STEP IN GRADING AND BE MADE FUNCTIONAL BEFORE UPSLOPE 
LAND DISTURBANCE TAKES PLACE. EARTHEN STRUCTURES SUCH AS DAMS, DIKES, AND Dl\'£RSIONS MUST BE SEEDED 
ANO MULCHED IMMEDIATELY AFTER INSTALLATION. PERIODIC INSPECTIONS OF THE EROSION CONTROL MEASURES SHALL 
BE MADE TO ASSESS THEIR CONDITION. ANY NECESSARY MAINTENANCE OF THE MEASURES SHAU. BE ACCOMPLISHED 
IMMEDIATELY UPON NOTIFICATION BY THE COUNTY AND SHAU. INCLUDE THE REPAIR Of MEASURES DAMAGED BY ANY 
SUBCONTRACTOR INCLUDING THOSE OF THE PUBLIC UTILITY COMPANIES. 

5. SURFACE FLOWS O\'£R CUT ANO FILL SLOPES SHAU. BE CONTROLLED BY EITHER REDIRECTING FLOWS FROM 
TRANS\'£RSING THE SLOPES OR BY INSTALLING MECHANICAL DEVICES TO SAFELY LOY£R WATER 00\lttlSLOPE YllTHOUT 
CAUSING EROSION. A TEMPORARY FILI. Dl\'£RSION (STD. & SPEC. 3.10) SHALL BE INSTALLED PRIOR TO THE ENO Of 
EACH WORKING DAY. 

6. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD ADJUSTMENTS AT TIME Of CONSTRUCTION TO INSURE 
THEIR INTENDED PURPOSE IS ACCOMPLISHED. EN\/IRONMENTAL 01\/1SION APPROVAL WIU. BE REQUIRED FOR 
OTHER OE'AA TIONS FROM THE APPRO\'£D PLANS. 

7. THE CONTRACTOR SHALL PLACE SOIL STOCKPILES AT THE LOCATIONS SHO\lttl ON THIS PLAN OR AS DIRECTED BY THE 
ENGINEER. SOIL STOCKPILES SHAU. BE STABILIZED OR PROTECTED WITH SEDIMENT TRAPPING MEASURES. OFF-SITE 
WASTE OR BORROW AREAS SHAU. BE APPRO\'£D BY THE ENVIRONMENTAL Dl\/ISION PRIOR TO THE IMPORT OF ANY 
BORROW OR EXPORT OF ANY WASTE TO OR FROM THE PROJECT SITE. 

8. THE CONTRACTOR SHALL COMPLETE DRAINAGE FAOLITIES WITHIN 30 DAYS FOLLOWING COMPLETION OF ROUGH GRADING 
AT ANY POINT VtlTHIN THE PRO..ECT. THE INSTALLATION Of DRAINAGE FAOUTIES SHALL TAKE PRECEDENCE O\'£R AU. 
UNDERGROUND UTILITIES. OUIFAU. DITCHES fRaf DRAINAGE STRUCTURES SHALL BE STABILIZED IMMEDIATELY AFTER 
CONSTRUCTION Of SAME. THIS INCLUDES INSTALLATION OF EROSION CONTROL STONE OR PA\'£D DITCHES WHERE 
REQUIRED. ANY DRAINAGE OUTFALLS REQUIRED FOR A STREET MUST BE COMPLETED BEFORE STREET GRADING OR 
UTILITY INSTALLATION BEGINS. 

9. PERMANENT OR TEMPORARY SOL STABILIZATION MUST BE APPLIED TO ALL DENUDED AREAS WITHIN 7 DAYS AFTER 
FINAL GRADE IS REACHED ON ANY PORTION OF THE SITE. SOIL STABILIZATION MUST ALSO BE APPLIED TO 
DENUDED AREAS WHICH MAY NOT BE AT FINAL GRADE BUT YllLL REMAIN DORMANT (UNDISTURBED) FOR LONGER 
THAN .30 DAYS. SOIL STABiliZATION MEASURES INCLUDE Vf:GETATI\'£ ESTABLISHMENT, MULQ-llNG ANO THE EARLY 
APPLICATION OF GRA\'£L BASE MATERIAL ON AREAS TO BE PA\'£D. 

10. NO MORE THAN 300 FEET OF SANITARY SE\'tER, STORM SEY£R, WATERLINES, OR UNDERGROUND UTILITY LINES ARE 
TO BE OPEN AT ONE TIME. FOl.LO\\!NG INSTALLATION OF ANY PORTION OF THESE ITEMS, ALL DISTURBED AREAS ARE 
TO BE IMMEDIATELY STABILIZED (I.E., THE SAME DAY). 

11. IF DISTURBED AREA STABILIZATION IS TO BE ACCOMPLISHED DURING THE MONTHS Of DECEMBER, JANUARY, OR 
FEBRUARY, STABILIZATION SHALL CONSIST Of MULCHING IN ACCORDANCE VtlTH SPEOFICATION 3.35. SEEDING \\!LL 
THEN TAKE PLACE AS SOON AS THE SEASON PERMITS. 

12. THE TERM SEEDING, FINAL l,{GETATI\'£ CO\'£R OR STABILIZATION, ON THIS SITE PLAN SHALL MEAN THE SUCCESSFUL 
GERMINATION ANO ESTABLISHMENT Of A STABLE GRASS CO\'£R FROM A PROPERLY PREPARED SEEDBED CONTAINING 
THE SPECIFIED AMOUNTS OF SEED, LIME, ANO FERTILIZER IN ACCORDANCE WITH SPEOFICATION 3.32, PERMANENT 
SEEDING. IRRIGATION SHALL BE REQUIRED AS NECESSARY TO ENSURE ESTABLISHMENT OF GRASS CO\'£R. 

13. ALL SLOPES STEEPER THAN 3: 1 SHALL REQUIRE THE USE OF EROSION CONTROL BLANKETS SUQ-1 AS EXCELSIOR 
BLANKETS TO AID IN THE ESTABLISHMENT OF A l,{GETATI\'£ CO\'£R. INSTALLATION SHALL BE IN ACCORDANCE 
WITH SPECIFICATION 3..35, MULCHING AND MANUFACTURER'S INSTRUCTIONS. NO SLOPES SHALL BE CREATED 
STEEPER THAN 2: I. 

14. INLET PROTECTION IN ACCORDANCE WITH SPECIFICATION 107 SHALL BE PRO\/IOED FOR ALL STORM DRAIN INLETS 
AS SOON AS PRACTICAL FOU.O\\!NG CONSTRUCTION OF SAME. 

15. TEMPORARY LINERS, -SUCH AS POLYETHYLENE SHEETS, SHALL BE PRO\/IOED FOR ALL PAVED OITQ-IES UNTIL THE 
PERMANENT CONCRETE LINER IS INSTAU.ED. 

16. PAVED OITQ-IES SHALL BE REQUIRED \'wt!ERE\'£R EROSION IS EVIDENT. PARTICULAR ATTENTION SHALL BE PAID TO 
THOSE AREAS WHERE GRADES EXCEED 3 PERCENT. 

1 7. TEMPORARY. EROSION CONTROL MEASURES SUCH AS SILT FENCE ARE NOT TO BE REMOVED UNTIL AU. 
DISTURBED AREAS ARE STABILIZED. AFTER STABILIZATION IS COMPLETE, MEASURES SHALL BE REM0\'£0 ~. 
WITHIN .30 DAYS. TRAPPED SEDIMENT SHALL BE SPREAD AND SEEDED. •· 

18. ALL SEDIMENT TRAPS AND BASINS MUST REMAIN IN PLACE AND FUNCTION UNTIL 75 PERCENT OF AFFECTED 
LOTS HA\'£ BEEN SOl.O TO A THIRD PARTY (UNRELATEDTO THE DE'r{LOPER) FOR THE CONSTRUCTION OF HOMES; 
OR CONSTRUCTION HAS BEEN COMPLETED AND SOIL STABILIZED ON 60 PERCENT OF THE AFFECTED LOTS. 
A BULK SALE OF THE LOTS TO ANOTHER BUILDER WOULD NOT SATISFY THIS PRO\/ISION. 

19. AS-BUil T DRAWINGS MUST BE PROVIDED FOR AU. OETENTION/BMP FACILITIES. ALSO UPON COMPLETION, THE 
CONSTRUCTION Of ALL OETENTION/BMP FAOLITIES SHALL BE CERTIFIED BY A PROFESSIONAL ENGINEER WHO 
INSPECTED THE STRUCTURE DURING CONSTRUCTION. THE CERTIFICATION SHAU. STATE THAT. TO THE BEST OF 
HIS/HER JUDGMENT, KNOYll.EDGE, ANO BELIEF, THE STRUCTURE WAS CONSTRUCTED IN ACCORDANCE WITH THE 
APPROVAL PLANS ANO SPECIFICATIONS. 

SPECIAL NOTE: (SPECIFICALLY FOR THESE PLANS) UPON REMOVAL OF THE TEMPORARY SEDIMENT BASIN, 
THE CONTRACTOR SHALL REMOVE, AND PROPERLY DISPOSE OF ANY TREES Yit!ICH HA VE PERISHED OR BECOME 
PERMANENTLY DAMAGED BY INUNDATION CAUSED BY THE SEDIMENT BASIN. 



Record Drawing/Construction Certification Submittal for a BMP Facility 

Date: ~z./111~ z_, 

Inspector: 

Project: 
BMP Facility: 
Plan No. 
BMP ID Code: f c l ~ 8 (PHAAE JJI) 

I have received a transmifal for a ~ord Drawing and ~truction Certification for the above referenced 
facility on rf8 0 8 'ZOOZ--. Prior to full engineering review of these items and a field inspection, I am first 
forwarding the items to you to cursory review in case any major field changes were performed that I should be 
aware of and/or to ensure the record drawing accurately portrays what you saw in the field. Please review the 
drawing and return to me promptly so I can proceed with the review for certification purposes. 

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

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

Scott 

SWMProg\BMP\Coninsp\Insp. trans 
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