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COTJNTY OF JAMES CITY. VIRGINIA

DECLARATION OF COVENANTS

INSPECTION/I\4AINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION. made this /0 +h 
dav of

between Unr*wte Uutreb h/erxo>sr 4onots , -Tn, .uod
all successors in interest, ('COVENANTOR(S),") owner(s) ofthe follo#ing properry:

,20_4-r{_,

StreetAddrsss: /44 'JFsrEe.s L*te
Legal Description:
Project Name:
Docurnent No._0-3 0 U3l2_p-, Deed Book Page No.
Instrument No. and the Countv ofJames City. Virginia ("COLINTY.")

WITNESSETH:

We, the COVENANTOR(S), with fu1l authority to execute deeds, mortgages, other
covenants, and all rights, titles and interests in the property described above, do hereby covenant
with the COTINTY as follows:

I . The COVENANTOR(S) shall provide maintenance for the drainage system including
any runoff control facilities, conveyance systems and associated easements, hereinafter referred to
as the "SYSTEM," Iocated on and serving the above-described properfy to ensure that the SYSTEM
is and remains in proper working condition in accordance with approved design standards, and with
the law and, applicable executive regulations. The SYSTEM shall not include any elements located
within any Virginia Department of Transportation rights-of-way.

2. Ifnecessary, the COVENANTOR(S) shalllevyregularorspecial assessments against
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM
is properly maintained.

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

4. The COVENANTOR(S) shall grant the COIINTY, its agent and its contractor a right
of entry to the SYSTEM for the purpose of inspecting, monitoring, operating, installing,
constructing, reconstructing, maintaining or repairing the SYSTEM.

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

and all claims for damages to persons or properfy arising from the installation, construction,

maintenance, repair, operation or use of the SYSTEM.

7. The COVENANTOR(s) shall promptly notify the COLTNTY when the

COVENANTOR(S) Iegally rransfers any of the COVENANTOR(S)' responsibilities for the

SYSTEM. The COVENANTOR(S)'shallsupply the COUNTY with a copy of any documsnt of
transfer, executed by both parties.

8. The covenants contained herein shali run with the land and shall bind the

COVENANTOR(S) and the COVENANTOR(S)'heirs, executors, administrators, successors and

assignees, and shall bind all present and subsequent owners of property served by the SYSTEM.

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

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

c0vENANTOR(S)

Print Name/Title
ATTEST:

cOVENANTOR(S)

Print Name/Titie
ATTEST:
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COMMONWEALTH OF VIRGINTA

/.
cSffircorxrY oF

I hereby certify that on this edtlday of h-"*'?r ,zTe{-,before the subscribed, a

\o.tury,Public for the Commonwealth of Virginia, personally appeared t/ 9--f#r;J4t and did acknowledge the aforegoing insffurnent to be their Act. (/

trN WITNESS WHEREOF, I have hereunto set my hand and official seal this Za 4 day of

I n +n' ft/az/<"--"
filotarv Fublic

200{

My Commission expire t, , "'/, + . 3a, zo a{

This Declaration ofCovenants prepared by:

Approved as to form:

(Print Name)

1i3 W" </^ ''rFtttrE2
(Address)

(City)

(- *?\ ,*6,*- o (, ' a
(Phone Number)

drainage l.pre
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James City County Environmental Division
Stormwater Management/BMP Record Drawing and

Construction Certification Review Tracking Form

t
{

Project Name:
County Plan No,:
Stormwater Management Facility:
BMPPhase#: E I trII

Information Package Received,
Completeness Check:

f Record Drawing
X Construction Certification
o RD/CC Standard Forms
! Insp/Maint Agreement # / Date:
h BMP Maintenance Plan Location:
n Other:

d Standard E&SC Note on Approved Plan Requiring nty comment+. tu^\Yes n No
Assign County BMP ID Gode #:

Preliminary Log into Access Database (BMP ID #, Plan No., GPIN, Project Name, etc.)
Active Project File Review (correspondence, H&H, design computations, etc.).
Initial As-Built File setup (File label, folder, copy plan/details/design information, etc.).
Inspector Check of RD/CC (forward to Inspector using transmittal for cursory review).
Pre-Inspection Drawing Review of Approved Plan t22)1gio2to r
Final Inspection (FI) Performed Date:
Record Drawing (RD) Review Date:
Construction Certification (CC) Review Date:
Actions:

n No comments,
o Comments. Letter Forwarded. Date:
a Record Drawing (RD)
n Construction Certification (CC)

I Construction-Related (CR)
n Site Issues (SI)

Reinspection (if necessary) :

Acceptable for SWM Purposes ). Ok to proceed with bond release.
Complete "Surety Request Form".
Check/Clean active file of any remaining material and finish "As-Built" file.
Add to County BMP Inventory/Inspection schedule (Phase I, II or III).
Copy Final Inspection Report into County BMP Inspection Program file.
Obtain Digital Photographs of BMP and save into County BMP Inventory.
Request mylar/reproducible from As-Built plan preparer.
Complete "As-built Tracking Log".
Last check of BMP Access Database (County BMP Inventory).
Add BMP to ICC Hydrology & Hydraulic database (optional).
Add BMP to Municipal BMP list (if a County-owned facility)
Add BMP to PRIDE BMP ratings database.

Inspector:
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Date/By:
Date/By:

Final Sisn-Off

*** See separate



James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In qccordance with the requirements of the Chesapeake Bay Presemation Ordinnnce, Chapter
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitlcd
James City County Guidelines for Design and Construetion 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 Certifted Land Sumeyor must be provided.for the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water quality type BMP's accepted by the County.)

Section 1 - Site Information:

Project Name:
StructurelBMP Name:

Project l-ocation:
BMP L,ocation:

County Plan No.:

ircrolvillaBMP#2
Villa Construction Plan Villa Windsor Meade of Williamsburs

3975 Windsormeade Way Williamsburg , VA 23188
Off of Castleside Circle, South of 169 Southport l,ot

-03

Project Type: ElResidential
f] Comrnercial

E Institutional
Epuutic

D Business

fl ornce
I Industrial
IRoadway

Tax MaplParcel No.:
BMP ID Code (if known):
Zontng Dstrict:
Land Use:

Site Area (sf or acres):

(38-3X1-344)

MU (Mixed Use)
Sinele Family - Suburban

X Otner Retirement Community 105.93 acres

Brief Description of Stormwater Management/BMP Facility: Both BMPs are Extended Detention Wet Pond JCC BMP TYpe A-3
Villa BMP #l is located by the roadwalCastleside Circle. Near the wooden bridge
Villa BMP #1 has a drainage area of 18.06 acres nearly all of the drainaee area is sinele family homes.
Villa BMP #2 is by the roadway Corbridee Course. between two dwellings.
Villa BMP #2 has a drainase area of 10.36 acres nearlv all of the drainage area are sinele family homes.

Nearest Visible Landmark to SWM/BMP Facility:

Nearest Vertical Ground Control (if known):

XIfCC Geodetic Ground Control E USCS
Station Number or Name: #325

Villa BMP#I: Wooden Bridge Villa BMP#2: Retaining Wall

I Temporary D arultrary f] ottrer

Datum or Reference Elevation: NAD-83
Control Description: Vertical NGVD l929,YA State Plane Coordinates-South Zone (NAD83XI986)

Control Location from Subject Facility: Control is located at Berkelev Elementary School.
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Section 2 - Stormwater Manaeement / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: [l yes il No fl Untnown
Approx. Construction Start Date for SWM/BMP Facility: Villa #1 BMP: May-2005, Villa #2 BMP: Sept.-2005
FacilityMonitoredbyCountyRepresentativedu.ingCon,
Name of Site Work Contractor Who Constructed Facility: C.A. Barrs Contractors, Inc.
Name of Professional Firm Who Routinely Monitored Construction: ECS Mid-Atlantic, LLC.
Date of Completion for SWM/BMP Facility: Villa#1 BMP: Oct.-2008, Villa#2 BMP: Oct.-2008
Date of Record DrawinlConstruction Certification Submittal: Sepr2008

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stonnwater Management andlor BMPfacility construction. Record Drawings and
Construction Cefiifieations must be reviewed anil approved by the fames City Coanty Environmental
Division prior to final inspection, acceptance and bond or surety release.)

Section 3 - Owner / Designer / Contractor Information:

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

Name: Virginia United Methodist Homes. Inc.
Mailing Address: 47@ Shotley Way
Williamsburg, VA 23188
Business Phone: (757) 565-6200 Fa":(757) %1-36n
Contact Person: Richard Bottone Title:Executive Director

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

Firm Name: AES Consultins Enqineers
Mailing Address: 5248 Olde Towne Road..!u!!q !
Williamsburg, VA 23188
Business Phone: (757) 2fi-AO40
Fax: (757)220-8994
Responsible Plan Preparer: V. Marc Bennett, PE
Title: Senior Proiect Manager
Plan Name: Villa Construction Plan Villa Windsor Meade of Williamsburs
Firm's Project No. 8818-05
Plan Date: AU09/2W4
Sheet No.'s Applicable to SWM/BMP Facility: SH I / SH 12 / SH 16 | SH25 |

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

Name: C.A. Bans Contractors. Inc.
Maihng Address: PtQ.Bo4 1489
Yorktown. Y A 23692-1489
Business Phone: (757) 898-7282
Fax: (757) 898-1282
Contact Person: Erik R. Turkovish
Site Foreman/Supervisor: M. Scott St. Clair
Specialty Subcontractors & Purpose (for BMP Construction Only):
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Section 4 - Professional Certifi cations:

Certifying kofessionals: (Note: A Registered Professional Engineer of Certified land Surveyor is responsible for
preparation of a Record Drawing, sometimes refened to as an As-Built plan, for the
drainage systemfor the project including any Starrnwater Management/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities duing its construction.)

Record Drawine and Construction Certifications for Stormwater Manaeement / BMP Facilities

Record Drawins Certification

Firm Name: AES Consulting Engineers
Mailing Address: 5248 Olde Towne Road, Suite I
Williamsburg, VA 23188
Business Phone: (757)253-0040
Fax: (757)22A-8994

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

Virginia Registered Professional Engineer
Or Certified Land Survevor

Signature:
Date: 7/ tv{ oe

I hereby certify to the best of my knowledge
and belief that this Stormwater Management / BMP
facility was monitored and constructed in
accordance with the provisions of the approved
design plan, specifications and stormwater
management plan, except as specifically
noted.

Virginia Registered
Professional Engineer

FirmName:

Business Phone:
Fax: ?.79-?57I

Name:
Tirle:

,-oAe', / S ,

f,nC.

Construction Certifi cation

Mailine Address: I
Wt([,et>'l V4 2-rl

Jft
Lic. No.030684

%;:::;"$

Page 3 of 16

(Seal)



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Accepta.ble NlA Not Applicable Inc Ineomplete)

I. Methods and Presentationl. (Requiredfor all Stormwater Management / BMP facilities.)

+: In. l. All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format andlor
boxed beside design values.

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

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

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

XX 5. All plan sheets have certification statements and certifying professional's signature and seal.

tr. Minimum Standards z (Required for all Stormwater Management / BMP facilities, as applicable.)

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

XX 2. Plan Views: Show general location, arrangement and dimensions. Location and alignment shall
generally match approved design plans.

XX 3. Profile or elevations along top or berm of the facility. At a minimum, elevations are required at

each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances.

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

XX 5. Show length, width and depth offacility or grading, contours or spot elevations as required to
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may
be necessary by the professional to ensure approved design configurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

XX 6. Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at
least 100 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (control structure) crest, emergency
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

N/A 7. Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narrower than design.

XX 8. Elevation of the principal spillway crest or outlet crest of the structure.

,F B"th Vl\to BNP#1. and Vi\la Bl\P#7 hqve dor^ heiShl

issues. TLgsq issqej 4ce be""': res.,L'eJ '
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XX 9. Primary control structure (riser) diameter or dimensions, height, type of material and base size.

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

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

XX 1 1. 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.

XX 12. Type, location, size and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

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

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

XX 15. Outlet barrel diameter, length, slope, type and thickness class ofmaterial and type offlared end
sections. headwall or endwall.

XX 16. Outfall protection dimension, type and depth ofrock and ifunderlain filter fabric is present.

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

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

NIA 19. Fencing location and type, ifapplicable to facility.

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

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

N/A 22. Any other information formally requested by the Environmental Division specific to the
constructed SWIvI/BMP facility.

L
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XX A,3.

N/A M.

XX 47.

XX A8.

XX A9.

XX A1O.

STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: gAcceptable NlA Not Applicable Inc Incomplete)

m. Group A - Wet Ponds (Includes A-I Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds.)

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

XX A2. Principal spillway consists of reinforced 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

l2 ft. wide, have a maximum slope of 15 percent and are adequately stabilized to withstand heavy
equipment or vehicle use.

,{5. Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment

monrtonng purposes.

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

Minimum 6 percent slope safety bench extending a minimum of 15 feet outward from normal
pool edge and/or an aquatic bench extending a minimum of l0 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:lV).

No trees are present within a zone 15 feet around the embankment toe and 25 feet frorn 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.

A1 l. A pond drain pipe with valve was provided.

Al2. Pond side slopes are not steeper than 3H:1V, unless approved plan allowed for steeper slope.

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

A6.N/A

XX

NIA
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Files

Each file is to contain:

* t. Maintenance Agreement

* Completed construction certification

r.3f As-built plan

4. Watershed Map

5. Construction Plan

15l Design Calculations

7. Geotechnical Reports

8. Correspondence with owners

-* Inspection Records (construction phase)

10. Enforcement Actions (construction phase)

;)2. Mtscellaneous
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Pond ReportI

.,€,r
i:,11 ,'
t:lt

Hydraflow Hydrographs by Intelisolve

Pond No. 9 - VILLA BMP 1

Pond Data

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

Stage / Storage Table

Tuesday, Mar 30 2004, 8:41 AM

Stage (ft)

0.00
1.00
3.00
5.00
7.00

Elevation (ft)

51.00
52.00
54.00
56.00
s8.00

16,935
22,330
26,565
3't,050
36,M0

0
19,633
48,895
57,615
67,490

0
19,633
68,528

126,143
193,633

Contour area (sqft) lncr. Storage (cuft) Total storage (cuft)

Gulvert / Orifice Structures

tAl tBl

= 30.00

= 30.00

=1
= 46.60

= 65.00

= 1.00

= .013

= 0.60

= nla

Weir Structures

tAl
Crest Len (ft) = 15.71

Grest El. (ft) = 55.50
Weir Coeff. = 3.33
Weir Type = Riser
Multi-Stage = Yes

tcltBltcl IDI

0,00
0.00
0
0.00
0.00
0.00
.000

0.00
No

tDl

0.00
0.00
0.00

No

Rise (in)

Span (in)
No. Barrels
lnvert El. (ft)

Length (ft)
Slope (%)

N-Value
Orif. Goeff.
Multi€tage

4.00 6.00
4.00 6.00
11
51.00 54.00

0.00 0.00
0.00 0.00
.013 .013

0.60 0.60
Yes Yes

20.00 0.00
57.00 0.00
2.60 0.00
Broad

No No

!t J.^l"t
Exfittration = 0.000 in/hr (Contour) Tailwater Etev. = 9$S - G^ha I

Note: Culveruoritice outflolys have been anatyzed under inlet and outlet conkot-

'@/

Stage (ft)

8.00

4.00

6.00

Stage / Discharge

110.00 120.00 130.00

Stage (ft)

8.00

6.00

4.00

2.00

0.00

{
I

2.00

30.00 40.00 50.00 70.00 90.00

Discharge (cfs)
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CALCULATION FOR SCS HYDROGRAPH GENERATION

FOR VILLAS BMP 1

Proiect No. 8818-5
12t12n003

POST.DEVELOPMENT CONDMONS TO BMP
A. Post-Dd/elopment Drainage Area to Point ot Concem =
B. P6tdevelopment Land Use, Soil Classification and Calculalion of Composite Curve Number

lmpervlous(roads/homes)
Open Space/Landscaped
lmpeMous(roads/hom€s)
Open Spac€/Landscaped
hpeNious{toads/homes}
Open Spacey'Landscaped

7.58 98
4.08 74
1.30 98
0.73 80
1.37 98
3.00 6'l

18.06

18.06 Acres

rosidential
o.2
10O Feet
3.6 inches

0.025 feet petrfoot
0.'18 hours

paved

0 Feet
0.2 feet per foot
3.0 feetpersecqd

0.00 hours

13@ Feet
5 feet per second

0.07 hours

0.25 hours
15 minutes

Curue
Area of Number

Soil Hvdroloaic Land Use forland Adiusted
Group Post-DeveloomentLandUse (inAcres) Use(CM (CNl

1)
2l
3)
4)
5)
6)

Soil Tvpe

11-C, 1+8, 1$D
11-G, 1+8, 1$.D
't7
17
lGD Empoda Compla(
15-D Emporia Complex

Total Adjusted CN =
Composite CN =

Post-Develoomentnme of Concefitration Calculalions
1) OverlandFlov(maxlmum300fuet)

grrface descrlplion (tabb e7)
Mannlng's roughness coefficient., n (table 5-7)
Length of orrsland f,ow, L
2-yeat244otn rah.tdl,P2
Average slope of overland flolr , 9
Travel time, Tt = (0.0071n"L)^0.8y(P2"O.5'st.4)

2) Shalloiv concen{rated nol,v (maximum 300 feet)
Surface descdption, paved or unpaved
Lenglh of shallorv concentrated flollv, L
Average slope of shallon, concentrated flw, s
Averagevelocity, v
Travd time. Tt = U(36001)

3) ChanndorPipeFlow
Lengthofciann€lflow, L
Average velocity ofchannd flow' v
Traveltime, Tt = U(36004)

Total llme of Concenttation =

D
D
B
B

743
302
127
58

1U
183

I,U8
86
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III. PROPOSED ESTIMATED POND(S) VOLUME ABOVE NORMAL POOL BY ELEVANON

Area Incrementalvolume lnc.Volume Sum Sum

42.0

44.0

46.0

4.0

50.0

52.O

s.0

co.u

(so. ft.)

680

1115

1760

2520

3410

8230

10500

52714

1795

2875

4280

5930

1 1640

18730

63214

(cu. ft.) (cu. vd.) Volume Volume
(cu. ft.) (cu. vd.)

2.O

2.0

2

2

2

66 1795 66

106 4670 ',t73

159 8950 331

220 14880 551

431 26520 982

694 45250 1676

2341 108464 4017

.ry
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Percenl lmpeNious of the BMP Watershed, Post-Development

Drainage Area of the BMP Watershed

lmoervious Acres of BMP watershed

Calculation for Water Quality Votume, WQv

wov = (2.0 inches per impervious acre) "( impervious acres of BMP watershed)

WQv=(2.0inches)'(1ftl12inches)"(43560sq.Ftperacre)'(imperviousacresofBMPwatershed)

WQ, = (2.0 inches ).( 1 ff / 12 inches)'(43560 sq. Ft per acre) *

1/2 Wa" =

112wQ"-

Elevation of l/2 WQv =

Elevalion cf release inlet for 1/2 water quality volume =

Average head, in feet, on release inlet =

Average release rate calcrlation
39.334.7 dbicfet

(24 hours x 60 minute6,/hour x 60 seconds/ minute)

Calculatim of size of release inlet for 1 /2 Water Quality Volume

Diameler of Release Inlet = 2 . ( Q / ((64.32' (h I 2J, ^ U2) " 0.6' 3.14))) ^ (1/2)

where, Q equals Average Release Rate, in c'fs

h equals Average Head, in feet

Diameter of Release Inlet =

10.84 = 78669 cu. Ft

39,335 cu. Ft Required Volume for Permanent Pool

90,330 cu. Ft D6ign Volume for Permanenl Pool

39,335 cu. Ft Volumetobe Released in 24-Hours

52.8

51.0

0.9

= 0.5 cfs

5 inches

600/o

18.06 acres

10-U acres

':-7

0.40 feet, or
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l)
AES Projet No.:
Project Title:

Ghannel Protection Volume

8818-4
WINDSORMEADE Villas BMPl: 1-Year Channel Protection Volur

Channel Protection CONSULTING ENGINEERS

Post Development Watershed Data

Area = 15.98 Acres
Runoff Curve No. = 88

Time of Concentration = 0.280 hr.
ReturnPeriod=1Yr.

0.0250sq.mi.

Runoff Depth = 2.8 in.

Initial Abstraction (From TR55 Equation 2-2)
l2 = (200/CN)-2

la = 0.273

Unit Peak Discharge (From TR55 Equation for Exhibit 4)

-.-*.1-\rZ
log(Qu) = C0+C1 log(Tc)+C/(169(Tc)f

Qu = 696.96 csm/in

Ratio of Peak Outflow Discharge to Peak lnflow Discarge
(From Maryland Stormwater Design Manual Figure D.11.2j

Qo/Qi = 0.025

Ratio of Volume of Storage to Volume of Runoff (From TR55 Figure 6.1)
V sNr - C0+C1 (Qo/Qi) +C2(Qo/Qi)2+C3(Qo/Ql3

VsA/r = 0.647

Vs=1.4144c-Ft
Vs = 61603 cu.ft.

Average Release Rate

Table F-2

)oefftcients for the equations used to generate figure 61

Rainfall Dist. c0 c1 c2 c3

t, tA 0.66 -1.76 1.96 -0.73

il, il1 0.682 -1.43 1.M -0.804

Qi = 28.57 cfs
Qo/Qi = 0.03

Qo = 0.72 cfs

1/6i20043:16 PM
Villa BMPl_1 yr_24hr.xls

Form1l
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Hydrograph Plot

'f\

' ,.') Hyd. No. 26

VILLA BMP 1 ROUTED

Hydrograph type = Reservoir
Stormfrequency = lyrs
Inflow hyd. No. = 25
Reservoir name = VILLA BMP 1

Hydraflow Hydrographs by Inlelisolve Tuesday, Mar 30 2004, 8:41 AM

Peak discharge = 0.78 cfs
Timeinterval = 3 min
Max. Efevation = 54.11ft
Max. Storage = 71,707 cuft

Storage Indication method used.

Q (cfs)

35.00

Hydrograph Volume = 100,787 cuft

VILLA BMP 1 ROUTED

Hyd. No.26-1Yr Q (cfs)

35.00

=u) 30.00

25.00

20.00

15.00

10.00

5.00

30.00

25.00

20.00

15.00

10.00

5.00

0.00
105

Time (hrs)

0 11 21

- 
Hyd No.26

32 42

- 
Hyd No.25

I

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

I
II

il
il
ll
I
tl
ll
ll
il
tl
il
ll
il
ilt\rT

0.00
53 63 74 84



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Peak discharge
Time interval
Max. Elevation
Max. Storage

Tuesday, Mar 34 2004, 8:41 AM

1.57 cfs
3 min
54.90 ft
94,485 cuft

I

Hyd. No. 26

VILLA BMP 1 ROUTED

Hydrograph type = Reservolr
Stormfrequency = 2yrs
lnflow hyd. No. = 25
Reservoir name = VILLA BMP 1

Q (cfs)

50.00

Storage lndication method used. Hydrograph Volume = 14'1,725 cllft

VILLA BMP 1 ROUTED

Hyd. No. 26 -2Yr

40.00 40.00

30.00 30.00

20.00 20.00

10.00 10.00

I
I\

\---i\
0.00

a (cfs)

50.00

918 36 45

Hyd No.25

99

Time (hrs)

0.00

- 
Hyd No.26

27 54 63 72 81 90



Hydrograph Plot

'.il i:. :i 
\

''''- '' Hyd. No. 26

VILLA BMP 1 ROUTED

Hydrograph type = Reservoir
Storm frequency .= 10 yrs
Inffow hyd. No. = 25
Reservoir name = VILLA BMP 1

Hydraflow Hydrographs by Intelisolve Tuesday, Mar 30 2004, 8:41 AM

Peak discharge = 41.28 cfs
Timeinterval = 3 min
Max. Elevation = 56.32 ft
Max. Storage = 136,917 cuft

Storage Indication method used.

Q (cfs)

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

Hydrograph Volume = 285,112 cuft

VILLA BMP 1 ROUTED
Hyd. No. 26 - lOYr Q (cfs)

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
0611

- 
Hyd No.26

'17 22

- 
Hyd No.25

55

Time (hrs)

t \\

28 33 39 44



Hydrograph Plot

'lfl Hyd. No. 2G

VILLA BMP 1 ROUTED

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. = 25
Reservoir name = VILLA BMP 1

Hydraflow Hydrographs by lntelisolve Tuesday, Mar 30 2004, 8:41 AM

Peak discharge = 80.12 cfs
Timeinterval = 3 min
Max. Elevation = 57.29 ft
Max. Storage = 169,781 cuft

Storage Indicalion method used. Hydrograph Volume = 427,871 cr,tft

Q (cfs)

140.00

-#/;120.00

100.00

80.00

60.00

40.00

20.00

VILLA BMP 1 ROUTED
Hyd. No. 26 - 100 Yr Q (cfs)

140.00

120.00

100.00

80.00

60.00

40.00

20.00

0.00
33

Time (hrs)

036

- 
Hyd No.26

91215

- 
Hyd No.25

t \
\\

\rr

0.00
18 21 24 27 30
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IEMPORARY SEDIMEI.IT BASIN DESIGN DATA bfrEEt. .,., ,,,i.:.t)
-. Pliiiii,iiidlii.iilfi{ilT

&

€

!

,F

@,
.-_;j

(with or without an emergency spillway) l.

Project

Basin * Seprr-lqJr 8Kr* 3 Location R"q ox) eff
Total area draining to basin: ls.qgt
{Ui},*.*e C*r,,.b,\*^

Basin Volume Desigg

Wet Storage:

l- Minimuur required volume = 67 qr.yds. x Total Drainage Area (acres).

67 cu. yds. * 16 ircres = | 0-TZ cu. yds.

- 2' Available basin vorume = 33t{5 c.u. yds. at erevation _sj_. (Fromstorage - elevatio.n curve)

3' Excavate 33L15 cu. yds. to obtain required volume*. c*,,- *n.,)
' * Elevation corresponding to required volume = invert of the dewateringorific6.

4. Available volume before cleanout required.

33 cu. yds. x
t/llo acres = 5ZB ctr. yds.

Ele11gi9n corresponding to cleanout level = ^- rir-l,g #K
n1!9'h#,&:l'9,'i;ka,€f *. -- ?a

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

Dry Storage:

7' Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
tt

67 cr. yds. x llo acres = loTL cu. yds.

W

3ft.

$

III - 112
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1992

. Runoff

8.

9.

10.

56,q bs-rre sror-t)

4z_

L
We

If s 2, baffles are not reqlired

If I 2, baffles are required

Ll3,st .o

ry=z-1

73.

14-

Q2

Q25 g3.fq cfs

(From Chapter 5)

(From Chapter 5)

Principal Spillway Design

15. With emergency spillway, required spillway capacity ep = ez(riser and barel)
: ,,.a, :l
:lt..':!i

3.1,4

Totul..available_9asin volume at cresr of riser* = 14Bq cu. yds. at
elevation bs,f _. (From Storage - Elevation Curve)

* Minimum = L34 cu. yds./acre of total drainage area.

Diameter of dewatering orifice = ti 
in.

Diameterofflexibletubing = 6 tn.(diameterofdewateringorifice
plus 2 inches).

Preliminary Design Elevations

11. Crest'of Riser = 5f, f
Top of Dam =

Design High Water =

Upstream Toe of Dam

&
I Basin Shape

12. I*ngth of Flow
Effective Width

III - 113

= {3 St crs.



1992
3.14

With emergency spillway:

Assumed available head (h) = qq ft. (Using Q2)

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

17. Riser dianeter (Dr) = 6D io. Actual head (h) =
(From Plate 3.14-8.)

Note: Avoid orifrce flow conditions.

Barrel length (l) = ("S ft.

Head (H) on o*r"ffi"*oankment = ft.

(From Plate 3.14-7',).

Barreldiameter= iO *.
(From Plate 3.14-8 [concrete pipeJ or plate 3.r4-A [comrgated pipe]).

Trash rack and anti-vortex device

Diameter = 1L inches.

Height = inches.

r
.e=*

ft.

AT

19.

20.

'-ltlL1

(From Table 3.14-D).

Emergency Sgillway Design

21.. Required spillway capacity e" = e2s - ep = qq, S-S- cfs.

22. Bottom widJh.(b) = 7C, ,ft.; th9 slope of the exit channel (s)
ft./foot; anoEffiiii**o tengtti of the exit channel (x)

_ft.
(From Table 3.14-C).

\--,

III. 114



1992

Anti-Seeo Collar Desisn

::= n. Depth of water at principal spillway crest (Y) = iSiift.

Stope of upstream face of embankment (Z) = 3 :1.

Slope of principal spillway barrel (Su) = | fo

Irngth of barrel in saturated zone (k) = t 5 fr.

24. Number of collars required = 3 dimensions = f"f'^(f '

(from Plate 3.L4-12).

Final Design Elevations

25. Top of Dam = f8. f
Design High Water = g",q

fh

3.t4

Ernergency Spillway Crest =

Principal Spillway Crest = 5S, f
-tDewatering Orifice Invert = 5 I

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) =

51

rlA
Cleanout Elevation = '1t8

Llz

:l !i''r,

m-1$



AES Projet No.:
Project Title:

Ghannel Protection Volume

8818-4
SEDIMENT BASIN 3; WNDSORMEADE WAY 1-Year Channel Pr

Channel Protection CO}ISULTIIIG EIIGINEERS

Post Development Watershed Data

Area = 15.98 Acres
Runoff Curve No. = 88

Time of Concentration = 0.280 hr.
ReturnPeriod=1Yr.

0.0250sq.mi.

Runoff Depth = 2.8 in.

lnitial Abstraction (From TR55 Equation 2-2)
la = (200/CN)-2

la = 0.273

Unit Peak Discharge (From TR55 Equation for Exhibit 4)

a
'\.*-, '

log(Qu) = C0+C1 log(Tc)+Czgsg 1761y
Qu = 696.96 csm/in

Ratio of Peak Outflow Discharge to Peak lnflow Discarge
(From Maryland Stormwater Design Manual Figure D.11.2)

Qo/Qi = 0.025

Ratio of Volume of Storage to Volume of Runoff (From TRSS Figure 6.1)
VsN r = C0+C1 (Qo/Qi) +C2(Qo/Qi)+C3 (eo/ei)"

VsA/r = 0.647

Vs = 1.414 Ac-Ft
Vs = 61603 cu.ft.

Average Release Rate

Table F-2
joefficients for the equatbns used to generate ftgure &1

Rainfall Dist. c0 cl c2 c3

t, tA 0.66 1.76 1.96 -0.73

il, ltl 0.682 -1.43 1.64 -0.804

Qi = 28.57 cfs
Qo/Qi = 0.03

Qo = 0.72 cfs

r_l
61191200311:23 AM

1 y r _24hr _W orks h eet. xl s
Form11
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CALCULANONS FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION
FOR SEDIMENT BASIN 3 MLLAS BMP 

')WNDSOR MEADE
AES Proiect No.: 8818{4

April2l,2@3

PRE.DEVELOPi'ENT CONDIIIONS TO POINT OF CONCERN
A Pre-Development Drainage 466 1o point of Concem =
B. fteievelopment Land Use, Soil Classitication and Calcuiation of Composits Curve Number

2.80 Acres

Curve
Areaof Number

Land Use for Land Adiusted
(in Acres) UBe (CNl (CNl

1.66 73
0.3t 73
0.80 79

2.8

1)
2l
3)

Soil Hvdrolooic
SoilTvp€ Gruo

1S Emporiacompbx C
l+BEmporiaFin6sandyloam C
lTJohnstoncomplex D

Totals =
Composite CN =

PraDevelopment Tims of Concentation Calculations
1) Overlard Flor (madmum 300 faet)

Surf@ description (table $7)
Manning's roughness coeffici€nl, n (table $7)
L€ngth ofoverland florr, L
2!eaf24-lwlf ftfi$all,P2
Average slop€ d overland flor, s
Travel tim€, Tt = (0.0071n L|0.8y(P2 o.5.s^0.4)

2l Shallofl concentrated ffow (maximum 300 fe€t)
Surface desdiption, paved or unpaved
Length of shdbn conc€ntrated flor, L
Av€rage slope of shalldr concEnlrated tlo\r, s
Average velocity, v
Travel timo, Tt = u(36{x}t)

3) ChannelorPipeFlow
LerE[h of cfiannel fb!v, L
Average velocity of channel flow' v
Travel time, Tt = U(36q)t)

Total Time of Concenfation =

Wooded, Fair
\ rooded, Fair
Wooded, Fair

121

z3
63

m7
74

c.

tn

Wboded
o.4
300 Feet
3.6 inct|es

0.053 feet P€r foot
0.55 hours

Unpaved
100 Feet
0.1 feetperfoot
5.0 feet Per second

0.01 hours

0 Feel
O.00 Get per second
0.00 hours

0.56 hours
33 minutes

Page 1



POST-DEVELOPMENT CONDITIONS TO BMP
A. Post-Development Drainage Area to Point of Concem =B. Post-development Land Use, Soil Classithation and Calculatlon ot Composite Curue Numb€r

Soil Hvdrolooic
SoilTYpe Group

15.98 A6res

Curve
Area of Number

Landuse forLand Adiusted
(inAcres) Us€ {CN) lesl

175
172
154
91

82
142
129
44

121
40

1,41
88

1)
2)
3)
4l
5)
6)
7)
8)
e)
10)

11{ Craven-UctEe
1 1-C Craven-Uchee
'lzl-B and C Empoda Fin€ Sandy Loam
1+B and C Emporia Fine Sandy Loam
15O EmporiaComplex
15-D Emporia Cffiiplex
'17 Johnston Complex
17 Johnston Complex
18-B Kempsville Fino Sandy Loam
18-B lGmpsville Fine Sandy Loam

Total Ad.iusted cN =
CompositeCN =

Post-Developrnenl Time of Con€ntration Cabulations
1) OvErland Fld'(madmum 300f€et)

Surfaca desdiptirn (table S7)
Manning's rougtm€ss co€fiicient., n (taue &7)
Length of overland tloq L
2-year z4-t]p,tr rait$ail, P2
Average slope ofo/er'land 8oril , s
Travel time, Tt = (0.mf(n'Lf0.8y(P2^0.5's^O.4)

2\ Shallor concantrated flow {madmum 300 feet)
Surface descriplion, paved or unpaved
L6ngth of shallow conentrated floyv, L
Average slop€ of shallox concentratod tloq s
Averqa velocity, v
Travel lime, Tt = U(360Oiv)

3) ChannelsPip€Flofl
Length of cfiannel tlow, L
Average velocity of channel f,ow, v
TraveltimE, Tt = U(360O1)

Total Time d Concentration =

lmpervious(roads/homes)
Open Space/Landscaped
lmpgrvious(roads/homes)
Open Space/Landscaped
lmp€rvious(roads/homes)
Open SpacslLandscaped
lmpervious(rcads/pond)

Open Spc (GrassrLandscaped
lmp€rvious(roadslhomes)

Open Space/Wooded

c
c
c
c
c
c
D
D
B
B

1.79 98
2.33 74
1.57 98
1.23 74
3.39 98
1.92 74
1.32 98
0.55 80
1.23 98
0.65 61

15.98

c.

residsntial
o.2
100 Fe€t
3.6 inches

0.02 feet perfoot
0.19 hours

paved
200 Feet
o.2 feet p€rtoot
3.0 feet p€rs€cond

0.O2 hours

1300 Feet
5 fe6t per s€cond

0.07 hours

0.28 hours
17 minutas

a
\.__.-,

.\::t

Page2



il. PROPOSED ESnMATED POND{S} VOLU|T|E ABOVE NORIIIIAL POOL By ELEVAnON

Area lncrementalvolurne lnc. volume Sum Sum

(so. ft.t (cu. ff.) (cu. vd.) Volume Volume
(cu- ft.) (cu. vd.)

42.O

44.O

46.O

48.0

50.0

52.0

54.O

56.0

2.O

2.O

2.O

2

2

2

2

680

1115

1760

2520

3410

8230

10500

52714

0

1795

2875

42@

5SO

1 1640

18730

63214

66 1795 66

106 4670 173

159 8950 331

220 14880 551

43',1 26520 982

694 45250 1676

2341 1084&1 4017

-,t..----l'

,: .l- l

\.-:;,

Page 3



IV. DETERIIINING RESUIRED WATER QUALIW VOLUI'E

Due to preliminary comiderations, it is desired lo provicle this site extendod detention wet pond to a€fiieve a 10 point BMP rating for the
tacility. Under the James City County guide lines for stom water management BMPS, the edended detention wet pond may have one halt
of the waler quality volum€ stored in the permanent pool and one half of the wat€r quality volume released in a 24-hour period.

Percent lmpervious of the BMP ltGtershed, Post-Development

Drainage Area of ihe BMP Watershed

lmpervious Acres cf BMP Watershed

Calculation tor Water Quality Volume, WQv

54.2%

15.98 acres

9.30 acres

\ lQv = (2.0 inches pel impervious acre)'( impen ious acres of BMP watershed)
WQv = (2.0 inches )'( 1 ft / 12 inches) '(43560 sq. Ft per ase) ' (impervious acres of BMP watershed)

l^'/Clv = (2.0 inches )'( 1 ff / 12 inches) "(43560 sq. Ft p€r acre)'

1l2WQ"=

1/2 twQ, =

Elevation of 1/2 WQv =

Elevalion of release inlet ftr 1r2 water quality volume =

Average head, in feel, on release lrlet =

Av€rage releas6 rate calculation

9.30 = 67518 o:. Ft

33759 ctl. Ft Required volume for Pemanent Pool

0 d. Ft Design Volume for Petmanent Pool
(2" p€r lmpeilious Acre)

33759 cu. Ft Volume to be Released in 24-Hours

ffiffiffiffi
W
W

33.759.0 dbicfeet = 0.4 cfs

-'m' .-- .;

\*-/

(24 hours x 60 minutes/hour x 60 seco{ds/ minuts)

Caldhtim of size of releasa inlet for 1/2 Water Quality Volume
Diameter of Release lnlet = 2 * ( Q / ((6a 32' (h I 2't', ^ (1 l2r' 0.6' 3.1 4))) ^ (t 12)

where, Q equals Average Rdee Rale, h ds
h equals Average Head, in feet

Diameter of Rel€ase Inlet = #Dlvrc! feet. or #DlV/o! inches (4" use in computer Rouling)

Note: No routing of the WQV is required, 100% of the required Water Quality Volume is avilable in
storage.

Page 4



Reservoir Report SaDrxer{1 BAI lxJ +3 Page 1

Reservoir No. 3 - Villas BMP 1 (4l23l03l
Pond Data

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

Stage / Storage Table

Hydraflow Hydrographs by lntelisolve

Stage (ft)

0.00
2.00
4.00
6.00
8.00
9.00

10.00
12.00
14.00
16.00

Elevation (ft)

42.0O
44.00
46.00
48.00
50.00
51.00
52.00
54.00
56.00
58.00

5,250
6,585
9,530

11,680
14,015
16,935
22,330
26,565
31,050
36,440

0
11,835
16,1 15
21,210
25,695
15,47s
19,633
48,895
57,615
67,490

0
11,835
27,950
49,160
74,855
90,330

109,963
158,858
2't6,473
283,963

Contour area (sqft) Incr. Storage {cuft} Total storage (cuft)

Culvert / Orifice Structures

]AI IBI

Rise in = 30.0
Span in = 30.0
No. Barrels = 'l

InvertEl.ft = 46.60
Length ft = 65.0
Slope % = 1.00

N-Value = .013

Orif. Coeff. = 0.60
Mufti€tage = nla

4.0 6.0 0.0
4.A 6.0 0.0
110
51.00 54.00 0.00
0.0 0.0 0.0
0.00 0.00 0.00
.0't3 .0r3 .000
0.60 0.60 0.00
Yes Yes No

lDl
0.00
0.00
0.00

No

lcltBltAltDltcl

Weir Structures

Grest Len ft = 15.7'1 20.00 0.00

Crest El. ft = 55.50 57.00 0.00

Weir Coeff. = 3.33 2.60 3.33

Weir Type = Riser Broad

Multi€tage = Yes No No

Exfiltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Stage / Storage / Discharge Table
Stage Storage Elevation Glv A

Note: AI oumqrvs have beEn analfz€d under inlet and outlet control.

GlvB ClvC ClvD WrA WrB WrC WrD Exfil
ft

0.00
2.00
4.00
6.00
8.00
9.00

10.00
12.00
14.00
16.00

cuft ft

0 42.00
11,835 44.00
27,950 46.00
49,160 48.00
74,855 s0.00
90,330 5't.00

109,963 s2.00
158,858 54.00
216,473 56.00
283,963 s8.00

cfs cfs cfs

0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.00 0.00 0.00
0.38 0.38 0.00
0.72 0.71 0.00
20.88 0.92 1.25
74.8s 0.',t4 0.33

cfs cfs cfs cfs cfs cG

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
18.50 0.00
74.37 52.00

Total
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.38
0.71

20.67
126.U



Hydrograph Plot

Hyd. No. I
VILLAS 1 -POST

Hydrograph type = SCS Runoff
Stormfrequency = lyrs
Drainage area = 15.98 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 2.80 in
Storm duration = 24 hrs

Hydraflow Hydrographs by lntelisolve

Peak discharge = 31.75 cfs
Timeinterval = f min
Curve number = 88
Hydrauliclength = Oft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volurne = 93,794 cuft

-

- 
::..,:,.

*;j

1 - SCS Runoff - I Yr - Qp = 31.75 cfs

0

g
o
o

2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1



Hydrograph Plot

Hyd. No. 1

VILLAS 1 .POST

Hydrograph type = SCS Runoff
Stormfrequency = 2yrs
Drainage area = 15.98 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 3.50 in
Storm duration = 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 43.59 cfs
Time interval = 'l min
Curve number = 88
Hydrauliclength = 0ft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 129,655 cufr

-

1 - SCS Runoff - 2Yr - Qp = 43.59 cfs

0

,9
o
o

2.4 4.8 7.2 9.6 Q.A ',14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1



. Hydrograph Plot

Hyd. No. 1

VILLAS 1 .POST

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Drainage area = 15.98 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.80 in
Storm duration = 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 82.89 efs
Timeinterval = 1 min
Curve number = 88
Hydrauliclength = 0ft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 253,467 cuft

ni**T\.: :l

t.:.j;,

{ - SCS Runoff - 10 Yr - Qp = 82.89 cfs

0

,9(,
g

2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 21.6 24.0

''xl::,

l_



I

I
Hydrograph Plot

, Hyd. No. I
VILLAS 1 -POST

Hydrograph type = SCS Runoff
Storm frequency = 25 yrs
Drainage area = 15.98 ac
Basin Slope = 0.0 %
Tc method = USER
Total PreciP. = 6.40 in
Storm duration = 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 93.14 cfs
Timeinterval = I min
Curve number = 88
Hydrauliclength = 0ft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 286,549 cuft

-T

1 - SCS Runoff - 25 Yr - Qp = 93.{4 cfs

0

.g
o
e,

2.4 4.8 7.2 9.6 12.A MA 16.8 19.2 21.6 24.0

T;l::'



Hydrograph Plot
Hydrafl ow Hydrographs by lntelisolve

Hyd. No. 1

VILLAS 1 .POST

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

= SCS Runoff
= 100 yrs
= 15.98 ac
= 0.0%
= USER
= 8.00 in
= 24 hrs

Peak discharge =
Time interval =
Curve number =
Hydraulic length =
Time of conc. (Tc1 =
Distribution =
Shape factor =

120.37 cfs
1 min
88
0fr
17 min
Type ll
484

Hydrograph Volume = 375,571 cuft

R

{ - scs Runoff - 100 Yr - Qp = 120'37 cfs

,p
o
e,

b.o z.a 4.9 r.2 9.0 12.0 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd. 1

) L



.Flydrograph Plot

Hyd. No. 2
SED. BASIN 3 Routed

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

Reservoir
10 yrs
1

56.16 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

Hydraflow Hydrographs by lntelisolve

= 30.51 cfs
=imin
= Villas BMP 1 (4

= 221,900 cuft

Storag€ Indication method used. Hydrograph Volume = 157,124 cuft

2 - Reseryoir - 10 Yr - Qp = 30.51 cfs

19.2 21.6

.E
o
o

0.0 2.4 4.8 7.2

/ Hvd.1

9.6 12.0

Time (hrs)

14.4 16.8

/ Hyd.2



.F,lydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 2
SED. BASIN 3 Routed

Hydrograph type = Reservoir Peak discharge = 45.82 cfs
Storm frequency = 25 yrs Time interval = 'l min
lnflow hyd. No. = 'l Reservoir name = Villas BMP 1 (4
Max. Elevation = 56.38 ft Max. Storage = 229,425 cuft

Storage lndicalion method used. Hydrograph Volume = 187,700 cuft

--"-::'.:.a:a;.

,t,,tt'
-r;J

2 - Reseruoir - 25 Yr - Qp = 45.82 cfs

e()
e,

2.4 4.8 7.2

/ Hyd. 1

9.6 12.0

Time (hrs)

14.4 16.8 19.2 21.6 24.4

/ Hvd.2



WindsorMeade Yilla Plan

SWM/BMP #1 BOIIYANCE CALCULATIONS
April 5,2004

Note: TIIESE CALCIJLA,TION PROVIDED TO INSLJRE TIIE PRINCIPAL SPILWAY / RISER DOES NOT HAS TI{E
TENDENCY TO FLOAT.

ELEVATIOIN OFRISERCREST= 55.5 "/

ELEVATION OF INVERT OFRISER= 46.7 "/
(AFTERGROLnTNG)

INSIDE DIAMEITR OF NSER =
,,1 *F Q

6 feet

OUTSIDEDIAMETEROFRISER= 7 feet

WEIGHT OF WATER DISPLq,CED BY AIR

Weight of water displaced by air Weight of water per cu. Ft. 'r 3 . I 4 * @iameler of iser | 2f2 * (El. Of Riser

Creast - El. Ofriser invert)

weigbt of warer displaced by air #HiffiffiffiF$*f$i:j

WEIGHT OF PRINCIPAL SPILWAY / RISER

Weight of concrete ofriser = (Weight of concrete per cu. Ft. * 3.14 * ( Outside diameter of rJrser l2f2 't (El. Of Ris€r

Creast-El.Ofriserinvert)- (Weightofconcretepercu.Ft*3.14*(Insidedimeterof
iser | 212 'i (El. Of Riser Creast - El. Of riser invert))

WeightofConcreteRiser: 13,471 lbs.

Weight ofAnti-Vortex : I1,0fi) lbs. (Based on llanson Pip Precast Anti-Vortex Dwice)

Weightof Extend Base Only = - lbs.

TotalWeightofRisetr= ffitr',fil
,/

Total Weight of Riser > Weight of Watsr Displaced I.e. Will not float ! v





Pond Report

i1-\

a-,:l'', t-

Hydraflow Hydrographs by lntelisolve

Pond No. 10 - VILLA B|lfiP 2
Pond Data

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

Stage / Storage Table
Stage (ft)

0.00
2.00
4.00
6.00
7.00
8.00

10.00
12.00
14.00

Gontourarea (sqft) Incr. Storage (cuft) Total storage (cuft)

Monday, Mar 29 2(M, 4:34 PM

Elevation (ft)

62.00
64.00
66.00
68.00
69.00
70.00
72.00
74.00
76.00

4,500
6,965
8,520

10,185
11,060
15,877
19,098
21,130
23,260

0
11,465
15,485
18,705
10,623
13,469
34,975
40,228
44,390

0
11,465
26,950
45,655
56,278
69,746

144,721
144,949
189,339

Gulvert / Orifice Structures

IAI TBI

Weir Structures

Rise (in)
Span (in)
No. Barrels
Invert El. (ft)
Length (ft)
Slope (%)

N-Value
Orif. Coeff.
Multi€tage

3.00 0.00
3.00 0.00
10
69.00 0.00
0.00 0.00
0.00 0.00
.013 .000
0.60 0.00
Yes No

Crest Len (ft)
Crest El. {ft}
Weir Coeff.
Weir Type
Multi€tage

= 24.0O

= 24.00
:'l
= 68.00

= 50.00

= 1.00

= .013

= 0.60

= nla

tDl

0.00
0.00
0
0.00
0.00
0.00
.000

0.00
No

TAI

= 7.00

= 73.50

= 2.60

= Broad

= Yes

tBI

10.00

75.00
2.60
Broad

No

IDI

0.00
0.00
0.00

No

TCI

0.00
0.00
0.00

No

tcl

[.J.^f.t
Exfirtration = 0.000 in/hr (contour) Tairwater Erev. = 0.00ft - (a"b"\

Note: Culveruorifi€ outflols have been analtrzed under inlet and outlet control.

Stage (ft)

15.00

12.00

6.00

3.00

9.00

Stage I Discharge
Stage (ft)

15.00

12.O0

9.00

6.00

3.00

0.00
63.00 70.00

Discharge (cfs)

0.00 7.00

- 
Total e

I 4

f

0.00
14.00 2't.oo 28.00 35.00 42.00 49.00 56.00



WndsorMeade Overall
CALCULATION FOR SCS HYDROGRAPH GENERATION

FORVILLAS BMP2
Project No. 8818-5

li,1z20A3
POST.DEVELOPMENT CONDITIONS TO BMP
A. Post-Development Drainage Area to Point of Concem =
B. Post-development Land Use, Soil Classification and Calculation of Composite Curve Number

10.36 Acres

Soil Hvdroloqic
SoilTvpe Group

Curve
Areaof Number

Land Use for Land Adiusted
(in Acres) Use (CN) (CN)

390
272
60
21

118
39

899
87

3.98 98
3.67 74
0.61 gtl

0.m 80
1.m 98
0.64 61

1)

2)
3)
4l
5)
6)

11-C, 1 +8, 1$D, 18-8, 294
1 1 -C,',t 4-B, 19D, 1&8, 29A
17 Johnston Complex
17 Johnston Comple,(
18-B Kempwille Fine Sandy Loam
1&B Kempsville Fine Sandy Loam

c
D
D
B
B

lmpervious(roads/homes)
Open SpacdLandscaped
I mpervious(roads/homes)
Open Space/Landscaped
I m pervious(roads/homes)
Open $pace/Landscaped

c.

Total AdjusGd CN = 10.36

Cotnposite CN =

Post-Development Time of Concentration Calculations
1) Overland Flow (maximum 300 fieet)

Surface description (table 5-D
Manning's roughness coefficient, n (table $7)
Length ofoverland flo^t, L
2-War 2+hour '€,infall, P2
Average slope of overland florr , s
Travel time, Tt = (0.00r(n"L)^0.8y(P2t.5's'O.4)

2) Shallolt, concentrated flolv (maximum 300 feet)
Surface descripton, paved or unpaved
Length of shallo/v concentrated flotrr, L
Average slope of shallovv concentrated flolr, s
Average velocity, v
Trawltime, Tt = U(3600'\r)

3) Channel or Pipe Flow
Length of channel flow, L
Average velocity of c,hannel flow, v
Traveltime, Tt = U(3600.9

Total Time of Concentration =

J-Y

residential
0.2
150 Feet
3.6 inches

0.02 feet pertoot
0.27 houfs

0 Feet
0.2 feet per foot
3.0 feet per second

0.00 hours

55O Feet
4.5 feet per second

0.03 hours

0.30 hours
18 minutes

Page 1



tII. PROPOSED EST]MATEDPOND(S)VOLUMEABOVENORMALPOOLBYELEVATION

Area
(so. ft.)

lncrementalVdume lnc. Volume Sum Sum
(cu. ft.} (cu. vd.) Volume Volume

(cu. ft.) (cu. vd.)

70.0

72.0

74.O

76.0

2.O

2.0

2.O

'tffi77

19098

21130

23260

0

34975

40.228

44390

't295 3497s 1295

1490 7s203 2785

16/'4 119593 4429

Page 2



--.\
IV. DETERMINTNG REQUIRED WATER QUALITY VOLUME

i
I

:..'
Y

Percent lmpeMous of the BMP Watershed, Post-Development

Drainage Area of the BMP Watershed

lmpervious Acres of BMP Watershed

Calculation for Water Quality Volume, WQy

ryq = (2.0 inches per impervious acre) '( impervious acres of BMP watershed)

55.9%

10.36 acrcs

5.79 acres

5.79 = 42035 cu. Ft

21018cu.Ft RequiredVolumeforPermanentPool
cu. Ft Design Volume for Pemanent Pool

21018 cu. Ft Volume to be R€leased in 24-Hours

70.4

69.0

1.5

= 0.2 cfs

4 inches

wQv = (2.0 lnches ).( 1 ft/ 12 inches) " (43560 sq. Ft per acre) " (impervious acres of BMP watershed)

WQv = (2.0 inches )"( 1 ft / 1 2 inches) " ('13560 sq' Ft per acre)'

lnWAv=

1/2 WQ" =

Elevation of 1/2 WQv =

Elevation of release inlet for 1/2 water quality volume =

Average head, in feet, on r€lease inl€t =

Average release rate calculation 
21,01g,0 cubic feet

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

Calculation of ske of release inlet for 1/2 Water Quality Volume

Diameter of Release Inlet = 2 " ( Q / (64'32 - (h I 2)) ^ (112)* 0'6 - 3.14))) ^ (112)

where, Q equals Average Release Rate, in cfs

h equals Average Head, in feet

Oiameter of Release Inlet = 0.30 fEet, or

Page 3



,{.T\
r:i,, i. .-/

AES Projet No.: 8818-5
Project Title: Villa BMP 2

Channel Protection Volume

Channel Protection
///////xilt//s rt
CO}ISULTING EIIGINEERS

Post Development Watershed Data

Area = 10.36 Acres
Runoff Curve No. = 87

Time of Concentration = 0.300 hr.
Return Period = 1Yr.

0.0162sq.mi.

Runoff DePth = 2.8 in.

lnitial Abstraction (From TR55 Equation 2-2)
lq = (200/CN)-2

la = 0.299

Unit Peak Discharse (From TR55 Equation for Exhibit 4)
.i
\€./ log(Qu) = C0+C1 log(Tc)+C2(log(Tc))"

Qu = 676.18 csm/in

Ratio of Peak Outflow Discharge to Peak Inflow Discarge
(From Maryland Stormwater Design Manual Figure D.11.2)

Qo/Qi = 0.026

Ratio of Volume of Storage to Volume of Runoff (From TR55 Figure 6.1)
V sNr = C0+ C1 (Qo/Qi) +C2(Qo/QI)'+C3(Qo/QA"

VsA/r = 0.646

Vs = 0.873 Ac-Ft
Vs = 38034 cu.ft.

Average Release Rate

Table F-2
joefficients for the equations used fo eenerate figure &1

Rainfall Dist. c0 c'l c2 c3

t, tA 0.66 -1.76 1.96 -0.73

il, il| 0.682 -1.43 1.64 -0.804

Qi = 17.14 cfs
Qo/Qi = 0.03

Qo = 0.45 cfs

1161200410:51 AM
Villa_BMP2_1 yr_24hr.xls

Form11
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Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

'.$ Hyd. No. 28

VILLA BMP 2 ROUTED

Hydrograph type = Reservoir
Stormfrequency = lyrs
fnflow hyd. No. = 27
Reservoir name = VILLA BMP 2

Monday, Mar 29 2004, 4:34 PM

Peak discharge = 0.39 cfs
Timeinterval = 3 min
Max. Efevation = 71.80ft
Max. Storage = 101,148 cuft

Storage Indication method used. Wet pond routing start elevation = 69.00 ft. Hydrograph Volume = 60,656 cuft

a (cfs)

21.00

18.00

15.00

12.00

9.00

6.00

3.00

VILLA BMP 2 ROUTED
Hyd. No.28-1Yr a (cfs)

21.00

01223

- 
HYd No.28

35 46

- 
Hyd No.27

104

18.00

15.00

12.00

9.00

6.00

3.00

0.00
115

Time (hrs)

\
L

I

0.00
58 69 81 92



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 28

VILLA BMP 2 ROUTED

Hydrograph type = Reservoir
Stormfrequency = 2yrs
Inflow hyd. No. = 27
Reservoir name = VILLA BMP 2

Monday, Mar 29 2004, 4:34 PM

Peak discharge = 0.45 cfs
Timeinterval = 3 min
Max. Elevation = 72.82ft
Max. Storage = 121,231 cuft

Q (cfs)

28.00

Storage Indication method used. Wet pond routing start elevation = 69.00 ft. Hydrograph Volurne : 84,534 cuft

VILLA BMP 2 ROUTED

Hyd. No. 28 -2Yr

24.O0 24.00

20.o0 20.00

16.00 16.00

12.O0 12.00

8.00 8.00

4.00 4.00

\
0.00

O (cts)

28.00

01325

- 
Hyd No.28

38 50

- 
Hyd No.27

100 113 125

Time (hrs)

0.00
63 75 88



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 28

VILLA BMP 2 ROUTED

Hydrograph type = Reservoir
Storm frequency = 10 yrs
Inflow hyd. No. = 27
Reservoir name = VILIA BMP 2

Peak discharge
Time interval
Max. Elevation
Max. Storage

Monday, Mar 29 20Q4, 4:34 PM

11.53 cfs
3 min
74.22 ft
149,727 cuft

Storage Indicalion method used. Wet pond routing start elevation = 69.00 ft. Hydrograph Volume = 167,612 cuft

Q (cfs)

60.00

50.00

40.00

30.00

20.00

10.00

VILLA BMP 2 ROUTED
Hyd. No. 28 - 10 Yr Q (cfs)

60.00

0918

- 
Hyd No.28

3627

50.00

40.00

30.00

20.00

10.00

0.00
90

Time (hrs)

\
0.00

- 
Hyd No.27

45 54 63 72 81



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 28

VILLA BMP 2 ROUTED

Hydrograph type = Reservoir
Storm frequency = 100 yrs
Inflow hyd. No. = 27
Reservoir name = VILLA BMP 2

Monday, Mar 29 2Q04, 4:34 PM

Peak discharge = 38.43 cfs
Timeinterval = 3 min
Max. Elevation = 75.25ft
Max. Storage = 172,585 cuft

Storage lndication method used. Wet pond routing start elevation = 69.00 ft. Hydrograph Volume = 249,965 cuft

Q (cfs)

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

VILLA BMP 2 ROUTED
Hyd. No. 28 - 100 Yr Q (cfs)

80.00

70.00

60.00

s0.00

40.00

30.00

20.00

10.00

0.00

)

059
_ Hyd No.28

14 18 23

- 
Hyd No.27

45 50

Time (hrs)

II
t
I
I

I

I
I
I
ln
lt
nl
ill
ill
il
ll
H
It

In
Ltl

\
\....

27 32 36 41



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

'.\
Hyd. No. 28

VILIA BMP 2 ROUTED

Hydrograph type = Reservoir
StormfrequencY = lYrs
Inflow hyd. No. = 27
Reservoir name = VILLA BMP 2

Monday, Mar 29 2004, 4:34 PM

Peak discharge = 0.39 cfs
Timeinterval = 3 min
Max. Elevation = 71.80 ft
Max. Storage = 101,148 cuft

Q (cfs)

21.04

Storage lndication method used. Wet pond routing start elevation = 69.00 ft. Hydrograph Volume = 60,656 cuft

VILLA BMP 2 ROUTED
Hyd. No.28-1Yr

18.00 18.00

15.00 15.00

12.00 12.00

9.00 9.00

6.00 6.00

3.00 3.00

0.00

\
,\=.. - 0.00

Q (cfs)

21.A0

01223

- 
Hyd No.28

35 46

- 
Hyd No.27

104 115

Time (hrs)

l

58 69 81 92
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WindsorMeade Villa Plan

SWM/BMP #2 BOUYANCE CALCULATIONS
April 5, 2004

Note: TIIESE CALCULATION PROVIDED TO INSURE THE PRINCIPAL SPILLWAY / RISER DOES NOT I{AS THE
TENDENCY TO FLOAT.

ELEVATIOIN OF RISER CREST: 73.5 '/
ELEVATION OF I}ryERT OF RISER= 68.0 /
(AFTERGROUTING)

INSIDEDIAMETEROFNSER: 5 feet "/
OUTSIDE DIAMETER OF RISER = 6 feet

WEIGTil OF WATERDISPLACED BY AIR

Weightofwaterdisplacedbyair,Weightofwaterpercu.Ft.*3.14*(Diameterofnser/2)2*(El.OfRiser
Creast - El. Of riser invert)

Weight of water displaced by air +];.1:.ffi t 1

WEIGHT OF PRINCIPAL SPILLWAY / RISER

Weight of concrete of riser = (Weight of concrete per cu. Ft. * 3.14 * ( Outside diameter of riser | 2\^2 * (El. Of Riser
Creast-El.Ofriserinvert))- (Weightofconcretepercu.Ft.*3.14*(Insidediameterof

riser /2)n2 * (El. Of Riser Creast - El. Of riser invert))

WeightofConcreteRiser= 7,124 lbs.

Weight of EW-l I : 4,255 lbs. (Based on 28cuft of concrete)

Weight of Extend Base Only = - lbs.

Total weightofRiser= #i$Effi ,/

Total Weight of Riser > Weight of Water Displaced, I.e. Will not float I





Pond Report
Hydraflow Hydrographs by Intelisolve

Pond No. 6 - WM VILLA CROSSING

Pond Data

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

Stage / Storage Table

Monday, Mar 29 2004, 2:58 PM*.\

Stage (ft)

0.00
2.00
4.00
6.00

Elevation (ff) Gontour area {sqft) Incr. Storage (cuft) Total storage (cuft)

46.00 2,631
48.00 10,353
50.00 24,303
52.00 43.172

0
12,984
34,656
67,475

0
12,984
47,640

115,115

Gulvert I Orifice Structures

IAI tBI

Weir Structures

Rise (in)
Span (in)
No. Barrels
Invert El. (ft)

Length (ft)
Slope (%)

N-Vafue
Orif. Goeff.
Multi€tage

= 60.00

= 60.00

=1
= 46.00

= 50.00

= 2.60

= .013

= 0.60

= n/a

0.00
0.00
0

0.00
0.00
0.00
.000

0.00
No

tcl
0.00
0.00
0

0.00
0.00
0.00
.000
0.00
No

tDl

0.00
0.00
0

0.00
0.00
0.00
.000
0.00
No

IAI

= 0.00

= 0.00

::oo
=No

tBl
0.00
0.00
0.00

No

IDI

0.00

0.00
0.00

No

Crest Len (ft)
Crest El. (ft)
Weir Goeff.
WeirType
Multi€tage

tcl
0.00
0.00
0.00

No

Exfiltration = 0.000 in/hr (Contour) Tailwater Elev. = 46.01 ft

Note: CulverUOriircE oumolrc have been a|ayzed under inlet and ouilet cont ol

Stage (ft)

6.00

5.00

4.00

3.00

2.00

1.00

0.00

Stage / Discharge
Stage (ft)

6.00

s.00

4.00

3.00

2.00

1.00

0.00 20.00

- 
Total Q

180.00
0.00

40.00 60.00 80.00 100.00 120.00 140.00 160.00

Discharge (cfs)



Hydrograph Plot

::l''l 
., .tt

Hydraflow Hydrographs by Intelisolve

Hyd. No. 18

WM VILLA X.ING ROUTED

Hydrograph type = Reservoir
Stormfrequency = lyrs
fnflow hyd. No. = 17
Reservoir name = WM VILLA CROSSING

Peak discharge
Time interval
Max. Elevation
Max. Storage

Monday, Mar 29 2004, 2:58 PM

10.96 cfs
3 min
47.07 ft
6,954 cuft

Storage lndication rnethod used.

Q (cfs)

12.OO

10.00

8.00

6.00

4.00

2.40

3

Hyd No. 18

Hydrograph Volume = 80,330 cuff

WM VILLA X.ING ROUTED
Hyd. No. 18 - 1 Yr a (cfs)

12.00

10

Hyd No. 17

10.00

8.00

6.00

4.00

2.00

0.00
28

Time (hrs)

ll

\

\
\

\
I
I

,
lt \

0.00
13 15 18 20 23 25



Hydrograph Plot

,l,Ilj
Hydraflow Hydrographs by lntelisolve

Hyd. No. 18

WM VILLA X.ING ROUTED

Hydrograph type = Reservoir
Stormfrequency = 2yrs
Inflow hyd. No. = 17
Reservoir name = \A/M VILLA CROSSING

Peak discharge
Time interval
Max. Elevation
Max. Storage

Monday, Mar 29 20Q4,2:58 PM

19.29 cfs
3 min
47.44 ft
9,377 cuft

Storage Indication method used. Hydrograph Volume = 128,565 cuff

Q (cfs)

21.04

i'\€v/ 18.00

15.00

12.04

9.00

6.00

3.00

WM VILLA X.ING ROUTED
Hyd. No. 18-2Yr a (cfs)

21.00

18.00

15.00

12.00

0.00
28

Time (hrs)

9.00

6.00

3.00

035

- 
Hyd No.18

81013

- 
Hyd No. 17

I
!
I
l
$

\
I \
fl
tt
ta

)j \
0.00

15 18 20 23 25



Hydrograph Plot

:=
Hydraflow Hydrographs by Intelisolve

Hyd. No. 18

WM VILLA X-ING ROUTED

Hydrograph type = Reservoir
Storm frequency = 10 yrs
fnflow hyd. No. = 17
Reservoir name = WM VILLA CROSSING

Peak discharge
Time interval
Max. Elevation
Max. Storage

Monday, Mar 29 20O4, 2:58 PM

49.37 cfs
3 min
48.40 ft
19,996 cuft

Storage Indication method used. Hydrograph Volume = 318,626 cuft

a (cfs)

60.00

WM VILLA X.ING ROUTED
Hyd. No. 18 - 10 Yr Q (cfs)

60.00

la*s 
so.oo

40.00

30.00

20.00

10.00

50.00

40.00

30.00

20.00

10.00

28

Time (hrs)

3

Hyd No. 18

10 13

Hyd No. 17

I
I

I
I
I
I
t
$

lt
\\
\

II \
//

{ \
0.00

15 18 2A 23



1tHydrograph Plot

:-r
Hydraflow Hydrographs by lntelisolve

Hyd. No. 18

WM VILLA X.ING ROUTED

Hydrograph type = Reservoir
Storm frequency = 100 yrs
lnflow hyd. No. = 17
Reservoir name = WM VILLA CROSSING

Monday, Mar 29 2004, 2:58 PM

Peak discharge = 82.45 cfs
Timeinterval = 3 min
Max. Elevation = 49.24ft
Max. Storage = 34,427 cuft

Storage Indication method used. Hydrograph Volume = 524,232cttft

Q (cfs)

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00

WM VILLA X-ING ROUTED
Hyd. No. 18- 100Yr

ll

a (cfs)

90.00

80.00

70.00

60.00

50.00

40.00

30.00

20.00

10.00

0.00
035

- 
Hyd No. 18

810
*- Hyd No.17

28

Time (hrs)

fi

t\
\

fll

\
13 15 18 20 23
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CHANNEL GEOMETRY

Adequate ChannelAnalvsis of Proposed Swale
Windsor Meade Villas - Swale #1 - West of Rt.199 R/W

1120t2003
Project No. 8818-05

10.4 FT
OFT

1.3 FT
4.0 FT

0.014 FT/FT
0.050

CALCULATION OF CHANNEL CAPACITY AND VELOCITY

MANNING'S EQUATION

WHERE:
Y=(1.49/N)*R213*5112

V = AVERAGE VELOCIry
N = MANNING'S ROUGHNESS COEF.
R = HYDRAULIC RADIUS = A/WP
S = SLOPE OF CHANNEL
A = AREA OF CROSS SECTION
WP = WETTED PERIMETER

rop wtDrH 

---J

l-_ "orro" 
*,or" _]

TOPWDTH =
BOTTOM WDTH =

HEIGHT =
l=

sLoPE (S)
MANNING'S N

MAX. PERMISSIBLE VELOGITY =
" :.";t 

:,:,ilw*w 4 rr lsec Ec-2 LINED GHANNEL



f t

2.YEAR STORM EVENT

TIME OF CONCENTRATION =
RAINFALL INTENSITY =
RUNOFF COEF. =
POST-DEV. DRAINAGE AREA =

PEAK FLOW RATE =
PEAK VELOCITY =
DEPTH=

5 MIN.
5.6 |N/HR
0.5
1.6 AC.

:@;;
cFs
FT/SEC (sEE BELOW

(sEE BELOW

#Dtv/0!
0.02
o.12
0.35
0.56
0.76
1.37
2.23
3.36
4.48
4.80

(sEE BELOW
(sEE BELOW

#Dlv/o!
o.02
0.12
0.35
0.69
0.76
1.37
2.23
3.36
4.80

0.00
0.10
0.20
0.30
0.36
0.40
0.50
0.60
0.70
0.78
0.80

0.00
0.04
0.16
0.36
0.51
0.64
1.00
1.44
1.96
2.43
2.56

0.00
0.04
0.16
0.36
0.60
0.64
1.00
1.44
1.96
2.56
2.84
3.24

0.00
o.82
1.65
2.47
2.95
3.30
4.12
4.95
5.77
6.43
6.60

0.00
4.82
1.65
2.47
3.18
3.30
4.12
4.95
5.77
6.60
6.95
7.42

#Dtv/0!
0.05
0.10
0.15
0.17
0.19
0.24
4.29
0.34
0.38
0.39

#Dlv/o!
0.05
0.10
0.15
0.19
0.19
0.24
0.29
0.34
0.39
0.41
o.44

CFS
FT'SEC
FT

#Dlv/o!
o.47
o.74
0.98
1.10
1.18
1.37
1.55
1.72
1.84
1.88

#Drv/0!
0.47
0.74
0.98
1.15
1.18
1.37
1.55
1.72
1.88

IO.YEAR STORM EVENT

TIME OF CONCENTRATION =
RAINFALL INTENSITY =
RUNOFF COEF. =
POST-DEV. DRAINAGE AREA =

PEAK FLOW RATE =
PEAK VELOCITY =
DEPTH=

5 MIN.
6.9 |N/HR
0.5
1.6 AC.

0.00
0.10
0.20
0.30
0.39
0.40
0.50
0.60
0.70
0.80

ffi;ruir$ffiriliil
0.90

@;,*;;;ii:l#@fii ilrc
2.03 6.57
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James City County Environmental Division
Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

County BMP ID Code (if known): W^eH

Name of Facility

Location:

Winle"' N\r'e. Villes

lt

Nameofowner Vrrri.,ii, [t"r'L{ Jvic.*L-Atrt }+prn..fi^c, _ -
^7 rTr

Name of lnspector: kYet JoltvtSo4

rypeorFacirity, A"e 6tkna*,p tl&*foa
Weather Conditi ont 8f €r4rr6,rt Type: E finut Inspection O County BMP Inspection Program 0 Owner Inspection

If an inspection item is not applicable, mark NAn 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/lntegrity ofthe BMP.
Urgent ' The item checked requires immediate affention to keep the BMP operational and to prevent damage to the facilify.

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

BMPNo,: & or L nxe: 128/)ooq -

:,{rci$tyllJem.r 0rK :

Embankments and Side Slopcs:

Grass Height x tt!, .nac,l,2 f,4rfu sh-l^C?-*Itl
Vegetation Condition x g,la ,a'* *4€;r+&0tl[lxr&+ *l va1 ,
Tree Growth x fiect Acd L t. v'crraorxer &*l 4t-
Erosion x €e,pa*l a.w,'* t^t-t 'l- lg a"'L@
Trash & Debris r
Seepage x
Fencing or Benches v

Interior Landscaping/Planted Areas: O None O Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation

Vegetated Conditions

Trash & Debris

Floating Material x
Erosion

Sediment t
Dead Plant r
Aesthetics x l.atJsqi\ ?bq Yaa+ {.Lll^,*"
Other

Notes:

Page I of3



Facility ltom oJ( Routine Urgent l

.,r4,,

Water Pools: bPermanent Pool (Retention Basin) O Shatlow Marsh @etention Basin) 0 None, Dry @etention Basin)

Shoreline Erosion .}
Algae r
Trash & Debris .f

Sedimenl ,
Aesthetics Jr

Other ) 4i?.tte $,,r be'{ virslny
Infl ows (Describe Types/Locations):

Condition ofStructure ,rJA
Erosion x Rlrl. *^1A1.* y*|el 4 brA4t-,*Q rLt?
Trash and Debris ,(
Sediment Y
Outlet Protection X
Other

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type):

Condition of Structure f.tA
Conosion $A
Trash and Debris rlr
Sediment NA
Vegetation AIA

Other NA
Principal Outlet Structure - Barrel, Conduit, etc. :

Condition of Structure

Seftlement

Trash & Debris

Erosiorr/Sediment

Outlet Protection

Other

Emergency Spillway (Overflow):

Vegetation x 6€4t r.hprc' o4$4a'*bl
Lining l(

^?A 
{r' ba gLFf bq elo^

Erosion *
Trash & Debris r
Other

Notes:

Page 2 of3



o.K Urgent Comments

Nuisance Type Conditions:

Mosquito Breeding {
Animal Burrows v
Graffiti x
Other )(

Surrounding Perimeter Conditions:

Land Uses l
Vegetation x ru.t'c ahhli"t*on t@b'!
Trash & Debris }'

Aesthetics x L*4*.ito f,*'1tot .6 tl.ool
Access Maintenance
Roads or Paths x
Other r SF n& {, b. (4tvet?l
Remarks:

Overall Environmental Division Internal Rating: _

Signature:

Title:

Date:

S WMPro g\BMP\C olnspProgVnspForms\DetRet. wpd

Page 3 of3



|"-ni' irortmental Divisiol
[()1-il Mr:Lrnts Bav li"oad

f,{.}. *ox 878;t
* illiarnsb*rg, VA 23 i 87-8784
P-?i;-:5:l-668i
(.: -1 57 -259-4032
gre gi if..i aues-c i q;. va. us

February 25,2009

Windsor Meade Villa BMP 2
ATTN: Rich Bottone
453 Mclaws Circle Suite 3

Williamsburg, Virginia 23 I 85

JCC BMP :PC-241
County Plan No. SP-03-04

Dear Mr. Franklin:

The Environmental Divisions has received a record drawing (as-built) for the stormwater
management faciliS, for the above referenced project. The record drawing provides as-built information
for a wet pond retention BMP located on the.

Based on our review ofthe project and a concurrent field inspection as performed on February 25
2009, the following items must be addressed prior to release of the developer's surety instrument for the
stormwater managemenyBMP facility at the site and to proceed with closing out the project.

4ecord Drawing;

l. The record drawing set dated 8/08/2008 is satisfactory.

2. Along with the record drawing set, submit completed record drawing and construction
certification forms, Sections 1 through 5, and applicable record drawing checklists from the
James City County, Stormwater ManagemenVBMP Facilities, Record Drawing and Construction
Certification, Standard Forms & Instructions (packet). The Environmental Division began use of
the forms and checklists in this packet effective February I't 2001.

3. A professional seal and signature is required on the record drawing and construction certification.

Construction - Related Itgms (Outfall and Daml:

l. Remove Silt Fence and stakes from the outside slopes of the dam.

2. Remove sediment from inside 24 inch RCP at outfall of BMP.



3. Outfall needs to be construction per plan. On site inspection revealed this has not occurred.

4. A more definitive channel needs to be made to ensure a positive flow of storm water from the
BMP. Ninety degree bends are not recommended for emergency spillways and outfalls

5. Trash rack on DI-7 needs to be modified or replaced. The opening at the bottom of the structure is
to large not. This will allow debris to enter structure thus defeating the purpose of the rack.

6. At the top of the slope of the emergency spillway the embankment is higher than the lip of the
concrete. This needs to be brought to grade.

7. The black corrugated draw down pipe needs a cap installed/placed on the top of pipe.

8. There is no indication that the four bay that is on the approved plan was installed.

9 . More rip rap and filter fabric needs to be placed at the bottom of the swale on upper end of pond,

10. Stabilization needs to be applied to slopes of the dam.

I 1. Remove trees and woody vegetation on the down slope embankment.
Usually trees, shrubs and woody vegetation are not permitted to grow on any part of pond
embankments.

Once this work is satisfactorily completed, contact our office appropriately for a re-inspection.
We can then proceed with final release of the surety andlor closing out the project. One reproducible and
one blue/black line set of the record drawings will be required once the above items are adequately
addressed.

Please contact me at757-253-6683 if you have any further comments or questions.

Sincerely,

Gregory B. Johnson
Inspector
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I. General
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Plan Preparer:
Project Location: \r.1,-,
Tax Map / Parcel:
County Plan No. (if known): _tF
County BMP Tlpe: Frc

Stormwater Conveyance Systems
Stormwater Management / BMp Facilities
Outlet Protections
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(A-3
Other information-1{iue! * 
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a
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J
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Erosion & Sediment Conhol plan (plans, Details, etc.).
Erosion & Sediment Conhol plan Design Report.
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JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL D IVIS ION

EROSION AND SEDIfuIENT CONTROL PLAN CHECKLIST

L GENEML:

Yes No N/A

!f o o

erosion and sediment confool plan for the site.

SITB PI.AN:
7 cglo

II.

Include any major

*i$3

t.. 
- -

LIMITS oF CLEARING aND GMDING for the site including that required for
implernentation of erosion and sediment controls, stockpile areas and utilities.

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

EXISffiNG TOPOGMPHY or contours for the site atno more than 5 foot contour
interval.

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

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

EnSnNG fEGETATIONincluding existing tree lines, grassed or unique vegetation meas.

Xoo

Xi CI

Yes NoN/A
t O n flclWTyMAPlocatingthesiteinrelationtothesurroundingarea.

!o o

landmarks which might assist in physically locating the site.

INDICATE NORTII direction in relation to the site.

fiao

!trcr CI

f o o

Io D

XB tr

FAMILIAMTYwiIh current versions of Chapter 8, Erosion and Sedimentation Contuol
and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City
County, Virginia and the Virginia Erosion and Sediment Conhol Handbook (VESCI{).

LAND DISTURBING PERMIT AND SILTAUON AGREEMENTwith surety are requAed
for the project,

VARIANCE ifnecessary, requested in writing, for the plan approving authority to waive
or modiff any of the minimum standards and specifications of the YESCH deemed
inappropriate based on site conditions specific to this review case only. Variances which
are approved shall be properly documented in the plan and become part of the approved

)too

Page I of 14



Yes No N/A

$otr

!nr
Fno

TJ

Xoo

Foo

Xoo

[oo

Aoo

D "F

!,n o

EilSTING SITE FEATURES including roads, buildings, homes, utilities, steams, fences,
structures and other important surface features of the site.

SOILS I,IAPwith soil symbols, boundaries and legend in accordance with the ctrrent Soil
Survey of James City and York Counties and the City of Williamsburg, Virginia.

ENI/IRONMENTAL INVENTORI in accordance with Sectior@f the Chesapeake
Bay Preservation Ordinance of James City County tnvento@ally includes: tidal
shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes
steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory
evidence that appropriate permits are being pursued for the entire project.

100-YEAR FLOODPL/fiN LIMITS or any special flood hazard areas or flood zones based
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMs) or Flood
HazardBormdary Maps (FIIBMs) of James City County, Virginia.

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

CRITICAL EROSION AREAS which require special consideration or rmique erosion and
sediment control measures. Refer to the VESCH, Chapter 6 for criteria.

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

LOCATIONOFPRACUCES proposedforerosion and sediment control, teeprotection and
temporary stormwater management due to land disturbance activities at the site. Use
standard abbreviations,labels and symbols consistent for plan views based on minimum
standards and specifications in Chapter 3 of the VESCH.

TEMPOMRY STOCKPILE ARMS oT staging and equipment storage af,eas as required for
onsite or offsite construction activities or indicate that none are anticipated for this project.

OFFSITE LAND DISTURBING AREAS including borrow sites, waste areas, utility
exten5ions, etc. and required erosion and sediment controls. If none are anticipated forthe
project then indicate on the plans by general or erosion and sediment control notes.

DETAILS or alternately, appropriate reference to current minimum standards and
specifications of the VESCH for each measure proposed for the project. Non-modifie4
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may
be used formultiplesitemeasures such as sedimenttraps,basins, channels, slopedrains,etc.
Any modification to standard details should be clearly defined, explained and illusfated.

*
t.,
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Yes NoN/A

foo

D OX

Fnn

cro!{

Xoo

Xo o

m. NARRATWE:

YesNo N/A

Xoo

1n 0

froo

Soo

iloo

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

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

CONSTRUCTIONSEgUENCEoutliningthe anticipated sequence forinstallation of erosion
and sediment controls and site, grading and utility work to be performed for the project by
the site contactor.

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

STANDARDCouNTyNo?Esarerequiredtobeplaced on the erosion and sediment control
plan. Refer to the standard James City County Erosion and Sediment Control Notes dated
May 5, 1999.

PROFESSIONAL SEAL AND SIGNAWRE requted on final and complete approved plans,
drawings, technical reports and specifi cations.

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

EX1STING SITE CONDITIONS description of existing topography, land use, cover and
drainage pattems at the site.

ADJACENTAREAdescriptionsofneighboringonsite or offsite areas such as streams, lakes,
property, roads, etc. and potential impacts due to concentrated flow or runoff&om the land
disturbing activity.

OFFSITE DISTURBED A&EAdescriptions of proposed borrow sites, waste or surplus areas,
utility extensions and erosion and sediment controls to be implemented.

SOILS DESCMPTIONMefly summarizing site, distrnbed area and drainage basin soils
including natne, unit, hydrologic soil group (HSG) classification, surface runoffpotential,
erodibility, permeability, depth, texture, structure, erosion hazards, slrrink-swellpotential,
limitations for use and anticipated depths to bedrock and the seasonal water table, as
applicable.

CNTICAL AREAS on the site which many have potentially serious erosion and sediment
controlproblems and special considerationsrequired (ie. steep slopes, hydric soils, channels,
springs, sinkholes, water supply reservoirs, groundwater recharge areas, etc.)

* 
" 
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Yex s No N/A
J O PROPOSED EROSION & SEDIMENT CONTROL MEASURES inclusive to the specific

erosion and sediment control plan as proposed for the land disturbing actiwty. Measures
should be consistent with those proposed on the site drawings. Address ganeral use,
installation,limitations, sequencing and maintenance requirements for each control measgre.

fi O O STABILIZATTON MEA,SURES required for the site, either temporary orpermanenr, and
during and following construction including temporary and permanent seeding and
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping on
special stabilization techniques to be utilized at the site.

x 3 O STORMWATER MANAGEMENTCONSIDEMTIONSforthesite,eitheroftemporaryor
permanent nafure, and strategies, sequences and measures required for control. May
reference the stormwater management plan for the site, if prepared, for permanent
stormwatermanagement facilities and control of drainage once the site is stabilized.

rV. CALCULATIONS:

Yes No N/A

illo o

baa

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

TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along
with schematic or sketch cross-section showing applicable design and construction data,
storage volumes (wet-dry), dimensions and elevations. Peak design runoffto be based on
the 2- or 2S'year design storm event based on maximum disturbed site conditions (existing,
interim or proposed conditions) in accordance with Minimum Standard 3.14 ofthe VESCH.

i;.1
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JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL DIVIS ION

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

I. GENERAL:

Yes No N/A
t O O FAMILIARITywith current versions of the James City County Guidelines forDesignand

Construction of Stormwater Management BMPs manual; Chapter 8, Erosion and

f,oo

Sediment Conhol and Chapter 23, Chesapeake Bay Preservation ordinances of the Code
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook
[vESCrD; and the virginia stormwaterManagement Handbook (vsMrD. -)
WAIUER OR EXCEPTION if necessary, requested in writing, for the plan approving - flO 

(
authority to waive or except the requirements of Chapter 23, Chesapeake Bay CtA : '
Preservation ordinance in accordance with procedure established in Sections 23-14 n f k
through 23-17 of the ordinance. Applies to this review case only. r\r ' '

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

PROFESSIONAL SEALAND SIGNATURErequired on final and complete approved
stormwat€r management plans, drawings, technical reports and specifications.

I|/ORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater managernent plan
for the project attains at least 10 BMP points (New Development) or haditional pollutant
load reduction computations per the Chesapeake Bay Local Assistance Manual
@edevelopment Only).

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

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

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

DMINAGE AREA MAP ata maximum scale of 1u=200' scale showing drainage area
boundaries for pre- and postdevelopment conditions and associated time of concentation
flowpaths' Labels to include drainage area size, runoff coefficient or curve number and
time of concentration for each subarea shown on the map.
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Yes No N/A

F 0 O SOILS MAP with soil symbols, boundaries and legend in accordance with the current Soil' Survey of James City and York Counties and the City of Williamsburg, Virginia with
approximate locations of the project site, BMPs and applicable drainage basins.

Fo rr

f,nn
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STORMWATER MANAGEMENT NARMTII/E in a brief and simple format which
describes the project; location; site and drainage basin soil characteristics; receiving
water or drainage facility; existing site and drainage basin conditions (topography, land
use, cover, slopes, etc.); proposed site development; proposed stormwater management
and drainage plan including county BMp type selected; summary of hydrology and
hydraulics; maintenance program; and any special assumptions utilized for development
of the stormwater management and drainage design plan or computations.

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

MODIFICATION PLAN clearly defined for temporary sediment control structures which
will be converted to permanent SWM/BMP structures. Includes appropriate hydrologic
and hydraulic computations, conversions, sequencing and cleanout information ordetails.
Normally related to primary control structures associated with dry detelrtion or wet
retention ponds. Normally not permitted for Group c or D categories such as
bioretention, infi ltration and filtering systern facilities.

STORMWATER MANAGEMENT and DRAINAGE DESIGN REPORT na bound 8-ll2 x
11 inch size format. Report shall ganerally include a title sheet, date, project
identification, owner and preparer information, table of contents, nan'ative, summaries
and computations as required. Computations may include: backwater, closed conduit,
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm selver,
water quality, extended detention or stream channel protection and mutlstage storrr
routing calculations, as applicable, for the project. Computation data may include hand
or computer generated computations, maps or schematics. All information should be
presented in a clear, easy to follow format and should closely match construction plan
information.

)eaCI PtulN WEW at I
aCIo
tr3Dona
o0Dtroo
utlrJ
JJO

AJJ

tlrtl

inch = 50 ft. scale or less (1'r = 40', 1" = 30', etc.)
Norttr arrow and plan legend.
Property lines.
Adj acent property information.
Existing site features and existing impervious cover areas.
Impervious cover tabulations.
Existing drainage facilities (natural or manmade).
Existing environmentally sensitive areas (RPA, wetlands, floodplain,
steep slopes, critical soils, buffers, etc.).
Existing and proposed contours (1' or 2'contour interval) and spot
elevations as necessary to define high and low topography
Existing and proposed easement locations.

;-...::: 4,L 2:
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Yes No N/A
DOO
3rJrJ

Proposed site improvements and proposed impervious cover areas.
Proposed stormwater conveyance, drainage and management facilities
with appropriate labeled construction data and information.
Proposed landscaping and seeding plans (disturbed areas, pond00D
rnterior, etc.).

0 J J Proposed slope stabiliznttonareas (riprap, blankets, mattings, walls,
etc.).

tt o o Delineation of permanent pools and the 1-, z-, la- and 100-year

cro
Design Water Surface Elevations.

J Delineation of ponding, headwater, surcharge or backwater areas
which may affect adjacent existing or proposed buildings, structures
or upstream adjacent properties.

cl Test boring locations with reference surface elevations (if known).
0 Risers, barels, underdrains, overflows and oufletprotections.
O Emergency spillway level section and outlet channel.
J Existing and proposed site utilities and protection measrues.
I Erosion and sediment control measures (for site orBMp).
tr Maintenance or access corridors to permanent stormwater

management, BMP or drainage facilities.

Yes No N/A

* f, a prltNwEWS
O D O Storm drain lengths, sizes, t5pes, classes and slopes for all segments.

flo
Label directly on plan or use structure/pipe schedule.g Access skucfure (inlets, manholes, junctions, etc.) rim elevations,
inverts, tlpe and required grate or top unit and lengths labeled.

O All skucture numbers labeled.
cI Adequate horizontal clearance from other site utilities or structures.

{o o
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PRQFILES generally are not required but are encouraged to expedite review. If
not provided, ensure all pipe segments have adequate minimum cover, do not
exceed maximum depths of cover for the lrpelclass of pipe specified and do not
conflict with other site utilities or excavation areas.

DETAILS
O O A Typicalstormdrainbeddingdetailsorreferencenote.
A A 3 Standard details or reference note for all proposed access structure

tlpes (inlets, manholes, junctions, etc.).
n Inlet shaping detail or applicable reference note.
O Step detail or applicable reference note (if depth 4 ft. or more).
O Typical open channel details with designation, location, shape, t5pe,

bottom width, top width, lining, slope, length, side slope, and
installation depth required for conskuction. channel design data as
necessary may also be included.

J Outlet protections at all pipe outfalls.

tr0
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D 3 0 Hydraulic Grade Line computations based on l0-year design event.
J O tl Inlet computations based on current VDOT procedure for spread

ponding depth and grate size required.
A n D Culvert Headwater computations. Design based on lO-year design

storm event and check only for iO0-year storm event.
J A O Open Channel computations based on}-year design event for velocity

and lO-year design event for capacity.
3 O A Standardoutletprotectionorspecialenergydissipators.
n O 0 Pipe thickness design computations, as required, for selected pipe

type (live load, minimum cover, maximum height of cover, etc.).
O ff n Adequate channel computafions for receiving channels (based on

field measured channel,section data).

III. STORMWATER MANAGBMENT / BMP FACILITIES:

Yes NoN/A
{ O A IIYDROLOGY - AISCS based methodology is required for the design of
t ! stormwater managementlBMP facilities with watersheds exceeding 20 acres.

Under 20 acres, other generally accepted methodologies such as the modi{ied
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter
5 of the VSMH.

O A 0 RunoffCurveNumberorCoefficientdeterminations: predeveloped
and ultimate development land use scenarios.

D CI Cl Time of conce,ntration: predeveloped and ultimate development
indicating overland, shallow concentrated, and charurel flow
components (200 ft. maximum length for overland flow).

O O A Hydrograph generation (tabular or graphical): pre- and
postdevelopment conditions for the l-,2-,10-, and 1O0-year design
storm events.

A J FACIATY CONFIGURATION and MINIMUM SEPAMTIONS
Cl O tl Screening and layout consistent with Section 24-98(d) of the Chapter

24 Tnning ordinance (landscaping, screening, visibility, etc.).
tl O 0 Basic considerations for safety and unauthorized enhy.
tr tl 0 Proper length to width ratio (Typically 2H:1V).
tl D O Facilities with deep pools (4 feet or more in depth) provided with two

benches. Fifteen (15) ft. safety bench outward from normal pool at

maximum 6 percent slope and aquatic bench inward from normal
shoreline below normal pool. Narrower widths may be considered on
a case-by-case basis.

A J 0 Pond buffer minimum 25 feet outward from maximum design WSEL.
Additional setbacks may be required to permanent structures.

O J 0 No trees, slrrubs or woody plants within 15 feet of embankment toe or
25 feet from principal spillway structure.

i!$';
::, '
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Yes No N/A
O O tr Infiltation and filtering systemfacilifies generally located at least 100

feet horizontally from any water supply well; 100 feet from any
downslope building; and 25 feet from any upslope buildings, unless
site specific investigation allows for reduced separation.

HYDMULIC COMPUTATIONS
O O O Elevation- or Stage- Storage curve and/or tabular data.
O O D Weir / Orifice Control - Extended Detention.
a o o weir / orifice contol - riser l-year confiol for channel protection.
A 0 J Weir / Orifice Control - riser Z-yeat control for quantity (if required).
O O n Weir / Orifice Conhol - riser lO-year control for quantity (if required).
O J O Inlet / Outlet (banel) control - (All Storms).
0 3 O Checkforbarrelcontrolpriortoriserorifice flowtopreventslugflow-

water hammer conditions.
Emergency spillway capacity and depth of flow.
Elevation - Discharge (Outlet Rating) curve and/or table. Provide all
supporting calculations and/or design assumptions.

0 Cl tl Adequate channel computations for receiving channel. May be waived
if facility is designed based on cutrent Stream Channel Protection
criteria.

POND or RESERYOIR ROWING
o o f, storage-Indication Routing of postdeveloped inflow hydrographs for

the 1-, 2-,l0-, and 100-year design storms. Preference is for structure
to discharge up to the 10-year storm through the principal spillwayand
pass the 100-year storm with a minimum I foot of freeboard through a
combination principal and emergency spillways. If no emerg€ncy
spillway is provided, riser must be large enough to pass the design high
water flow and tash without overtopping the facility, have 3 square feet
or more of cross-sectional area, contain a hood tlpe inlet and have a
minimum freeboard of 2 feet. Token spillways with minimum 8 ft.
width are also recommended at or above the design 100-year storm
elevation.

CI D Ct Downstream hydrographs at established study points, if conditions
warant (ie. facility discharge combined with uncontrolled blpass).

MI S C E I.T,AN E O U S C O MP WA N ON S
A A A Water quality volume for permanent pool based on selected BMP

treatrnent volume (WQv).
0 J J Water quality volume for extended detention based on selected BMP

keatment volume (WQv) with drawdoriln computations.
D 3 D Drawdown computations for the l-year, 24how detention for sfream

channel protection criteria.
D Pond drain computations (within 24 hours).
0 Anti-seep collar design (concrete prefered) or match material type.
3 Filter diaphragm design (or alternative method of controlling seepage).

CICIo
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Yes No N/A
JNCI
DrJ0
33J
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Riser/base structure flotation analyses. FS: 1.25 minimum.
Downstream danger reach study and/or emergency action plan (if
conditions warrant).
Upstream backwater analyses onto offsite adjacent properly
(if conditions warrant).
100 year floodplain impacts (if conditions warrant).

GE OTE CHM CAL RE QUIREM ENTS
fl A J Geotechnical Report with recommendations specific to BMP facility

type selected. Report prepared by a registered professional engineer.
Requires submission, review and approval prior to issuance of Land
Disturbance Permit.

O il J Initial Feasibility Testing requirements satisfied as per Appandix E of
the James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and
Filtering System BMp types only).

O D O ConceptDesignTestingrequirementssatisfied as perAp,pendix E ofthe
James city county Guidelines for Design and construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and
Filtering SystemBMp types only).

o n o Minimum Boring locations: borrow area, pool area, principal control
structure, top of facility near one abutnent and emergency spillway if
provided.

o ct o Boring logs with unified soil classification (ASTM D2487), soils
descriptions and depths to bedrock and the seasonal water table
indicated.

Cl D Cl Standard County Record Drawing/Construction Certification note
provided on plan. Note: It is understood that preparation ofrecord
dr awings and co ns tructio n cert ifi cati ons as requiredfor proj ect facilities
may not necessarily be performed by the plan preparer. Ihese
components may be performed by others.

PRINCIPAL SPLLWAY PROFILE AND ASSOCIATED DETAILS

F o n EXrsnNG GRnLTND AND r^ororro GMDE
' - J O O Embankment or excavation side slopes labeled (3H:lV

maximum).
n O tr Minimum top width labeled (per VESCH or VSMH

requirements).
J tr 0 Removal of unsuitable material under proposed facility

(per Geotechnical Report requirements).

Yes No N/A

Io r]
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YesNo N/A

! n a IzRETRENCH- O D O Material (per plan or Geotechnical Report).
A 0 D Bottom width (4'minimum or greater as dictated by

Geotechnical Report recommendations).
CI 0 0 Side slopes (l:1 maximum steepness)
O 3 Ct Depth (4'minimum or greater as dictated by Geotecbnical

Report).

R

NCI O SEEPAGECONTROL

F'g
::

"...,

J
D( O D PRINCIPAL CzNTRaL STRUCTURE. R/sER oR SIMILAR

STRUCTURE (DETAILS REQUIRED FOR ALL ITEMS)
D 0 D Durable, watertight, resistant material (concrete prefered).
J 0 0 Riser diameter is atleast 1.25 times largerthanbarrel

diameter.
0 O O All pertinent dimensions and elevations shown.
O 0 O Control orifice or weir dimensions and elevations shown.
0 0 0 Trash rack - removable - for each release.
tr D D Anti-vortex device, baffle or plate.
O Cl 0 Riser base structure with dimensions and embedment

specifications (concrete preferred).
O Cl O Interior access (steps, ladders, etc.) for maintenance for

structures over 4 feet in height. Excessively high risers
may need some form of exterior access on top portion.

0 O D Low flow orifice with trash rack device.
,,4

X o o pRrNcIpAL coNTRoL xTRUCTURE owLET BARREL
O 0 O Material (ASTM C-361 reinforced concrete pipe) with

watertightjoints. Prior approval required for all otherpip
material (other RCP types, CMP, CPP, PVC, etc.).

A 0 O Support and bedding requirements for barrel - concrete
cradles, etc. or as recommended by the Geotechnical
Report.

B 0 A Pipe inverts, Iength, size, class and slope shown.
J Ct O Flared end section or endwall provided on ba:rel outlet,

D tf n Phreatic line shown (4: I slope measured from the
intersection ofthe embankmentand the principal spillway
design high water).

D A D ANTI-SEEPCOLLARS
O A J Antiseep collar, concrete preferred.
O 3 O Size - 15 percent increase in length of

saturation using outside pipe diameter.
D CI 0 Spacing and location on barrel (locatedat

least 2 feet from a pipe joint).
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Yes No NiA(o o

O f, O FILTERDIAPHMGMS
a a 0 Design based on latest NRCS design

methods and certified by a professional
engineer.

ELEI/ATION AND DIMENSIONAL DESIGN DATA
D D O Top offacility - construction height and settled height (10

percent settlement).
O D O Crestofprincipalconfiol structure spillway at least one (l)

foot below crest of emergency spillway, if provided.
J O O Minimum freeboard of one (l) foot above the 100-year

design high water elevation for facilities with an
emergency spillway.

O tl CI Minimum freeboard of two (2) feet above the 100-year
design high water elevation for facilities without an
emergency spillway or in accordance with the SCS
National Engineering Handbook (prior approval required).

0 Ct tf Basin Sediment Clean-Out elevation (permanent mode).
Typically 10 to 25 percent of water quality volume.

CROSS SECTION THROUGH FACILITY
A O D ExistingGround.
J 0 B Proposedgrade.
0 J B Top of facility - constructed and settled.
D D O Location of emergency spillway with side slopes labeled

(emergency spillway in cut).
Bottom of core trench (4'minimum).
Location of each soil boring.
Ba:rel location-
Existing and proposed utility location/protection.

f o a
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r
,( o o EMERGENCY SPILLWAY PR,FILE

O O 0 Existingground.
C| D fl Inlet,level (control) and outlet sections per SCS.
3 O O Spillway and crest elevations.

PRETREATMENT DEVICES of adequate depth and properly designed
using required pretreatment volumes for the selected County BMp
facility type. Including, but not limited to: sediment forebays, sediment
basins, sumps, grass channels, gravel diaphragms, plunge pools,
chamber separators, manufactured systems or other acceptablemethods.
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YesNo N/A
r(n D
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aJo
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CONSTRUCTION SPECIFICATIONS and NOTES
o o o Anticipated sequence of construction for BMp (consistent

ODCI
with erosion and sediment control plan).
Provisions to conhol base stream or storm flow conditions
encountered during constructi on.
Site and subgrade preparation requirements.
Embankment, fill and backfill material soil and placeme,lrt
(lift) thickness requirements.
Compaction and soil moisture conte,nt requirements.
Geosynthetics for drainage, fi ltration, moisture barrier,
separation, and reinforcement putposes.
Clay or synthetic (PVC or HDPE) pond liners.
Storm drain, underdrain and pipe conduit requirements.
Minimumdepth of pipe cover for temporary (construction)
and final cover conditions.
Permanent shutoff valve and pond drain.
Concrete requirements for structural components.
Riprap and slope protection.
Access or maintenance road strrface, base, subbase.
Temporary and permanent stabilization measures.
Temporary or permanent safety fencing.
BMP Landscaping (deep, shallow, fringe, perimeter,etc.)
Dust and traffic control (if wa:ranted).
Construction monitoring and certification by professional.
Other:
Other:

MAINTE NANC E P RO I/I S I ONS
J O tt Entity responsible for maintenance identified..
3 tr O Maintenance Plan which outlines the long-term schedule

for inspection/maintenance of the facility and forebays
O J A Maintenanceaccessfrompublicright-of-wayorpublicly

taveled road.
A O A Maintenanceeasementprovidedencompassinghighwater

pool and buffer, principal and emergency spillways, outlet
structures, forebays, embankment area and possible
sediment-removal stockpile meas.

A 0 O Minimum 6 foot wide public safety shelf (landing) or
alternative fencing.

trJO
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ry. OUTLET PROTECTIONS:

-.-

Sized for maximum design release (generally lO-year storm).
Flared end section or endwall.
Dimensions.
Rock or riprap size, quantity and placement thickness.
Slope at 0 percent (Level Grade).
Geotextiles (nonwoven).
special energy dissipators are required for design discharge velocities
that exceed eighteen (18) feet per second; or ifuse ofstandara outlet
protection would result in velocities exceeding permissible channel
velocities; or if space restricts or limits their use.

Yes No N/Ail(r 0
$nDdoD{o n
Dlo o
!(o D.
o 0{

v. ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO TIIE PLAN:

Plan

*f

Date:

SWMPTo g/BMP/Checkli sr/Chkli st
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5248 Olde Towne Road . Suite 1 . Williamsburg, Virginia 23188

(757) 253-0040 . Fax {757) 22S'8994 . E-mailaes@aesva.com

April2,2004

James City County Planning
Development Managernent
t0l-E Mounts Bay Road
Williamsburg, VA 23 I 87-8784

RE: WindsorMeade- Villas Construction Plan
Former JCC Case No. SP-003-04
ABS Project No, E8l8-05

Dear Ms. Weisiger:

This letter is a response to the requested changes or revisions to the WindsorMeade Villa
site plan. Changes or revisions were made to these documents to address the items provided in
your letter of February I l, 2004.

Pla#nins:

Item l: Zoning Designation
The zoning designation has been modified as requested.

Item 2: DRB Review
The DRB has approved this project,

ltem 3: General Layout Sheet
An overall WindsorMeade Project sheet has been added to the plan and should serve the

purpose of showing the total project area.

Item 4: Tax Map Number
The tax map number has been revised as requested,

Item 5: Private Rords
Ceneral note 16 has treen added to the cover sheet indicating that the roads are to rsmain

private.

Item 6: Residential Density
The projer.:t area and the residential density for the villa site have been provided.
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April 2,2004
Page 2

Item 7: Number Units
The units have been labeled on all plan sheets as requested.

Item 8; o'VillaD

The term villa has been defined on the cover sheet as a single family unit as requested.

Item 9: DRC Review
The DRC has reviewed and approved the site plan.

Item l0: Small Whorled Pogonla Conservation Plan
The small whorled pogonia conservation plan is in the process of being developed. This

will be pa.ssed along as soon as it is available.

Item 1l: Water Source (Cash Contribution)
The owner/developer understands that a cash contribution for each unit will be required

prior to final approval.

Item 12: Age Restriction Documents
The owner/developer is in the process of drafting the age resfriction documentation and

understands that these documents are required prior to linal approval.

Item 13: Landscape Buffer
The right-of:way line fbr Route 199 is displayed and a label has been added to clearly

identify the landscape buffer.

Item 14: Ginkgo Tree
The male fbrm of the tree wa$ s$ecified on the previously submitted plans and is located

in the "comment" section of the plant scledule.

Item 15: Recreation Area
The clubhouse, clock tower, and the Windsor Hall building will provide amenities for the

Villa residents. After reviewing the proffers we could not find any reference for a recreation
area requirement as such we have withheld indicating anything about recreation areas on the
plans.

ltem t6; Specimen Trees
There is no possibility of saving any particular trees or plants on site within the limits of

construction due to the earth moving requirements.

JCSA:

8e-neral

Item l: Coordinate with Other Sections
Cr>mments from other sections have been taken into consideration while addressing

issues with this site plan.
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Item 2: Fire Flow Requirements
It is understood that l000gpm tire f'lows will be required throughout the Villas (2500gpm

at thO clubhouse) and 2500gpm at the Hall. The hydrant that is located on the block with the
clubhouse has sutficient flows and pressures to meet the fire departrnent requirernents. (See

water model submitted with the Villa Entrance Plan. JCC SP-04-04)

Item 3: JCSA General Notes
The JCSA general notes have bean added to the plans as requested.

Item 4: Fire Department
According to Planning, the Fire Department has reviewed and approvEd the hydrant

layout.

CoygJ Sheet

Item l: Unused Wells, General Note 9
General Note No. t has been revised as requested.

ltem 2: Existing Valves, General Note
A note has been added to the general notes stating that only JCSA personnel shall operate

existing valves.

Item 3: Owner/Developer
Jim Franklin has been added as a contact for the owner.

Sheet No. J
Item l: Private Sewer

The sewer has been revised and JCSA designation added to all JCSA utilities. Easements

have been revised as necessary to only encompass JCSA utilities.

Item 2: Pedestrian Bridge Alignment
The bridge alignment has been modified as part of the Windsor Hall site plan.

Item 3; 10'Separation
The sanitary lateral and water service connection tbr bldg 7 & 10 have been shifted to

provide | 0' separation.

Item 4: Existing JCSA Easement
The JCSA e&sement firr the sewer hers been labsled as existing as requested.

Item 5: Sanitary Mnnhole 23
San MH#23 has been revised to correctly match the label in all the plan sets.
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Sheej No. 6

Item l: Station label
The station label fbr the 45-degree bend along WindsorMeads Way has been revised as

requested.

Sheet No. 7

Item l: 10'Separation
The sanitary lateral and water service connection fbr bldg 29 & 76 have been shifted to

provide I 0' separation.

Item 2: lVater Valve
A gate valve has been added as requested at station lA+27.

Item 3: Community Pool
No pool is plarured for the clubhouse. The pool facility for the residence is inside Windsor

Hall.

Item 4: 45-degree Bends
Two 45-degree bends have been added to replace the 90-degree bsnd at station 52+01.

Item 5: Clubhouse Water Meter
No water meter is sized for'the clubhou$e as the site is master metered. Once fixfure

intbrmation has been provided to us, calculations will be shown to ensure that the 1" water line is
correctly sized tbr the clubhouse,

Sheq,t No_..6

ltem l: l0'Separation
The sanitary lateral and water service connection for bldg 87 & 45 have been shifted to

provide I 0' separation.

Sheet No. 9

Item l: l0'Separation
l0' separation has been provided between the water service connection for bldg 36 and

MH#l4.

Item 2: JCSA Offsite Water Main, Sta. 10+50
The water line ha-s been revised to eliminate the requirsrnent of the air release valve.

Item 3: JCSA Offsite Water Main, Sta. I l+00 to ll+70
The offsite water linc has been shifted to provide an unencumbered easement fres of the

retaining wall.
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Item 4: Sta.45+15
The air release has been relocated to station 44+40.

Sheet No, l0

ltem 1: l0'Separation
The sanitary lateral and water service connection for bldg 96 & 57 have been shifted to

provide | 0' separation.

thPet".Nq. lS

Item l: Conflict between water and sanitsry laterals
The water main has been lowered to prevent possible conflicts between the watef and the

sanitary laterals.

Item 2: Sta. l8+60 to 19+25
The vertical separation has been indicated between the sanitary and water line.

Item 3: Sta. 22+87
The vertical separation has been indicated between the JCSA and private water line.

Item 4: Sta.22+87
The 36" storm pipe has been removed from the profile.

$hept No. 19

Item l: Sts. 29+99 to 30+04
The fittings have been adjusted to matoh the layout in plan view.

Item 2: Snnd Cushion (Sta.36+10)
The sand cushion was removed as there was no conflict with the water line as oreviouslv

depicted.

Item 3: Conllict between water and sanitary laterals
The water main has been lowered to prevent possible conflicts between the water and the

sanitary laterals.

fheet_N"q.2Q

Item l: Conflict between water and sanitary laterals
Ths water main has lreen lowered to prevent possible conflicts between ths water and the

sanitary laterals.

Item 2: $t4.47+54
The separation between the JCSA waterline and the private water has been adjusted to

provide an I tl" separalion.
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Sheet No. 2l

Item lr Outer Loop Road Profile (Cambridge Course)
&. Sta. 52+07- The separation betwe€n the JCSA waterline and the private water has been

labeled as requested.
b. Sta. 54+90- The separation between the private water and sanitary crossing have been

labeled as requested.

ltem 2: South Clubhouse Prolile (Weston on the Green- South)
n. Sta. 10+3&- The storm size has been corrected.

b. Conflict between water and sanitary laterals--the watsr main has been lowered to
prevent possible conflists between the water and the sanitary laterals.

Sheet Ng. ?2

Item l: Conflict between water and sanitary lateral
The water main has been lowered to prevent possible conflicts between the water and the

sanitary lateral serving bldg tl4.

Item 2: Sta. 19+48
The sanitary sewer crossing has been shown in profile as requested.

Sheet No. 23A

ltem l: Sta. 10+00
The label has been corrected to indicate an 8" x 6" Tee.

Item 2: Sta. l0+50
The 4" private waterline has been indicated as requested.

Item 3: 24" storm sewer
The location of the 24" storm has been revised.

Itern 4: Sta. l5+15
The elevation of the existing water main in Ford's Colony has been adjusted to match the

elevation as depicted in the Ford's Colony section 30 plans.

$!eetIa-23

Item l: One Way Loop Protile
t. Sta. 10+38--The stomr sewer pipe size has been adjusted.

b. Sta. l5+65*The storm sewer size and elevation have been adjusted'

Item 2: WindsorMeade Way Profile
L. Sta. 43+4S--The label has been changed to a blow offvalve.
b. Sta.44+00 to 44+38*The fittings have been adjusted to match those in plan view.
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c, Sand Cushion*The sand cushion has been revised and a detail added.
d. Ductile lron Pipe (Sta.43+45 to 44+90)- Ductile iron pipe has been indicated on the

JCSA line within the till section.

Sheet No.26

Item 1: Concrete Master Meter Vault Detail:
The master meter vault has been revised to provide a Neptune Protectus III meter and a

bypass. Also a drain line has been added to drain the vault.

Item 2: HRPDC/ JCSA Detail List
The duplicate detail list has been removed from sheet 5 as requested.

Landscape Sheet

Item l: Laterals and Water Services
The sanitary laterals and water services have been added to the plans as requested.

Sanitary Sewer Dats S_hegt

Item l: Section 5
Sanitary sewer demand calculations will be provided once the architect has finalized the

clubhouse plans. A demand of 300gpd has been assumed for all homes and the clubhouse at this
time.

ltem 2; Section 6&7
The sanitary sewer data sheet has been updated to only include the line and manlrole

being dedicated to JCSA.

Watgr D_etp Sheet

Item l: Section 58
The demand for the clubhouse has yet to be calculated and has been assumed to be

300gpd and all single family homes are calculated at 300gpd.

Item 2: Section 5C
The fire flow requirement has been indicated to be 2500 gpm for the clubhouse.

Item 3: Section 6
The water data sheet has been updated to only all the lines being dedicated to JCSA.

ltem 4: Section 7
Water demand calculations will be provided once the architect has finalized the

clubhouse plans. A dernand of 300gpd has been assumed for all homes and the clubhouse at this
time.
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Item 5: Section I
Only hydrants on JCSA lines have been included on the water data sheet.

Walgr Pistflbutign Analysis

Item l: lrrigation
The site is not to have inigation systems supplied liom the JCSA system.

ltem 2; Ford's Colony Fire Flow Test
'Ihe fire flow test has been provided as requested.

Itern 3: Summary Page
A summary page has becn provided as requested.

ltem 4: Windsor llall Demands
The flow demand for the hall is still in flux and calculations will provided once they are

finalized. The 500gpm shown in the ourrent model is a rounded value, up from a 425-475gpm
estimate liom the architect. so we feel cornfortable that the number will onlv be revised lower.

Item 5: Fulure Apartments
The apartment dernands have been added as requested, however it should be understood

that these dernands arg not fixed.

Itern 6: Pipe Report
a. Pipe Lengths (P-3 thru P-6; P-71 and P-83)-Pipe lengths have been updated as

requested.
b. Pipe Size (V-72, - The pipe size has been updatod.
c. Pipe Materials - The pipe materials listed in the model are inconsequential and have

been removed liom the model to prevent future confusion.
d. Pipe Status '(Closed" (FC-l) 

- For modeling purposes a check valve is provided on
the pipe to prevent errors in the model, When the pressures on the WindsorMeade
side are higher than those within Ford's Colony the pipe status becomes closed.

e, Fire Flow (lVindsor Hall) - Calculations have been prepared for the fire
department to justifo the reduced fire flow requirement. A copy has been provided to
JCSA with this submittal. Once the fire department has approved this calculation we
will forward the tire departments approval.

t. Fire tr'low (Clubhouse) * The clubhouse will have three hydrants within 300' (one
of which will be otT the JCSA line with 2500gpm @ 20psi). [t is our determination
that these hydrants are adequate to supply the required fire flow.

Water Conservation
No comments at this time
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E nvir o nmsltal D e n artm e nt :

Item l: Land Disturbing Permit and Siltation Agreement
A representative of owner will provide the required perrnits and agreements prior to

$nstruction,

Items 2: Wnter and Sewer Inspection Fees

A representative of owner will provide the required inspection fees.

Items 3: Wetlands
The wetlands permits have been provided for the overall project.

ltem 4: Inspection and Maintenance Agreement
A representative of owner will provide the required inspection and maintenance

agreement.

Item 5: Record Drawing and Construction Certification
Notes ret'erencing the requirement of construction certification and interim certification

are in the Ceneral Notes For Construction of Stormwater Basins and James City County
Environmental Division Erosion and Sediment Control Notes on sheet 25.

ltem 6: Interim Certification
Notes referencing the requirement of construction certification and interim certification

are in the Ceneral Notes For Construction of Stormwater Basins and James City County
Environmerrtal Division Erosion and Sediment Control Notes on sheet 25,

Item 7: VPDES
lt is understood that a VPDES permit is required for this projwt once plan approval has

been obtained.

ltem 8; Site Tabuletion
A project area breakdown has been provided and an estimated impervious cover

calculation has bsen provided on sheet 2A.

Item 9: Watershed
The watershed designation has been provided on the plan cover sheet.

ltem l0: Retaining Walls
The supplier of the retaining walls will be providing engineering design for the structures.

They have been provided infbrmation on the potential tbr safuration.

Item ll: Environmental Inventory
The envirilnmental inventory has a clearly defined clearing limits and the retaining walls

havebeen shown as requested.
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Item 12; Steep Slopes
A wavier will be provided tbr the disturbance of the o'steep" slopes that may be created

with the WindsorMeade Way roadway as requested,

Efosion and Sediment Con*ol Plan:
Item 13: Design Checklist

Erosion and Sediment Control and Stormwater Management Checklists have been provided
as requested.

Item 14: Limits of Work
A distinct limit of work line has been provided ar<:und Villa BMP #l as requested.

Item 15: E&SC Plan
Large amounts of grading will be required to bring the site to finished grades. It is the

intention of the interior site sediment traps to stay in place as the roadways are brought to grade
and then to have the road storm system convey the runoff to the sediment basins. At that time
the sediment traps may be removed and the interior grades can be established. This is explained
in steps 2-4 of the sequence of construction.

Item 16: Sequence of Construction
The sequence of construction has been revised as requested to include the removal of

sediment trap #1 and the installation of the waterline into Ford's Colony.

Item 17: Perimeter E&S Controls
EC-3 matting has been indicated in locations of steep slopes adjacent to the wetlands. In

addition silt t'encE is indicated to be installed at the top of the retaining walls once their
construction has been completed.

Item l8: Temporary Sediment Basin (Villa BMP #l)
A copy of the sediment basin design sheets submitted with the WindsorMeade Way plan

have been provided as requested.

Item 19: Temporary Sediment Basin (Villa BMP #2)
A calculation has been provided for sizing of the sediment basin orifice. This sizing was

ignored f;or a more conservative | -year 24 hour drawdown, which determined the orifice needed
tobe_j.

Item 20: BMPs
All BMPs on the plans have been labeled with JCC Environmental notation as requested.

Item 21: Open Space Credit
A conservation easement plat is being prepared fbr the WindsorMeade project,

Item22: Pond Benches
A wavier letter requesting a variance on the bench widths for the BMPs has been

provided.
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Item 23: Pond Buffers
As discussed on the phone between Chris Basic of AES and Scott Thomas of JCC

Environmental, the area of the buflbr impacted by the wall was calculated as if the wall we not
present, and that calculation determined the total quantity of required plant material for the
buffer. It was therefore resolved that no further astion be required.

Item 24: Villa BMP #2
An EW-l I detail has been provided indicating how the riser and the EW.1l attach as

requested.

Item 25: BMP Designs
BMP storage volumes were provided to the bottom of the BMPs and not to the water

surface. These volumes were ignored by the program in the routing (as indicated on the BMP
"Reservoir Reporls" - Stage Storage Discharge Table). However for the sake of clarity the
volumes below water surface elevation have been removed to prevent further confusion.

Item 26: Stage Storage
The wet pool elevation was incorrectly labeled on sheet l6 and should be elevation 69.0.

Item 27: Pond Tailwater
A tailwater condition was anal;zed while reviowing the pond routing. Due to a software

issue, the tailwater was reset to zero as the tailwater did not influence the pond routing
hydraulics.

Item 28: Emergency Spillway
An emergency spillway detail has been added as requested.

Item 29; Rlser Structure (EW-llA Detail)
An EW-l I detail has been provided indicating how the riser and the EW-ll attach as

requested.

Itern 30: Conerete Riser and Barrel
A note has been added to the BMP sections indicating tho use of watertight concrete pipe

and dimensions have been provided for the riser bases as requested.

Item 3l: Floatation Calculations
Buoyancy calculations have been provided with this submittal as requested.

Item 32: Low Flow Orifice Protection
Turn down elbows and reverse slope pipes have been provided to prevent clogging of lorv

flow oritices.

Item 33: Low Flow Orifice (BMP 2)
The low flow orifice length has been updated to more corectly indicate the required pipe

length as requestecl.



Df

April2, 2004
Page 12

Item 34r Pond Drain/Valve
Due to the looation of BMPs on this site it is not f'easible to provide pond drains. These

structures will require dewatering by pumping for any maintenance'

Item 35: Stilling Basins
The stilling basin detail has been provided. Also the outlet protection has been labeled on

the erosion and secliment control sheets as requested.

Item 36: Adequate Outllow
The outfalls of the BMPs are located immediately adjacent to the wetlands and empty

into stilling basins (the natural shannels are within the wetland areas).

Item 37: HGL Computations
The tailwater condition on storm system #2 has been modified to match that of the l0-yr

storm elevaticn and the calculations have been resubmitted'

Item 38: Stormwater Conveyance Channels
All swales requiring EC-2 lining have been labeled as such and reference the grass swale

detail.

Itern 39: Storm Profiles
The storm sewer depths have been verified for proper depth.

ltem 40: Storm Design
The pipe length foom #l -46 & t-47 has been corrected to 168 feet (from 50 feet) in the

calculations. Also the inlet numbering discrepancy has been corrected as requested.

Itern 4l: Inlet Calculations
The inlet performance curyes have been revised and resubmitted.

Item 42: Inlet Depths
The inlet type for SS#l-1&2 have been modified due to there depth as requested.

Item 43: Drop Inlet Type
The inlet type for inlet (SS#l-7) has been revised as requested.

Item 44: Inlet Grates
Inlet grate types have been indicated on all Dl-7 inlets as requested'

Item 45: Inlet Steps
A note has been added to the cover sheet indicating the requirement for steps within

structures over 4 foot deep.

Item 46: lnlet Shaping (IS-l)
A note has been addert to the cover sheet indicating the requiranent for inlet shaping.
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Item 47: End Treatment
A headwall has been indicated at the outfall of storm system 1 and a flared end section

was added to the outfbll of storm system 2.

Item 48: Pond Landscaping
Landscaping has been modified as not to interfere with the principal spillway as

requested.

Item 49: Miscellaneous
Guardrail has been disoussed for the requested location but after reviewing we woultl

prefer to wait until the time of construction to determine the necessity for guardrail. It is our
opinion that the curb, shoulder and associated planting will provide a substantial buffer between

the road and the pond at the road design speed.

I would like to thank you and the other agencies involved for their assistance in the

review of this project. Should any further questions arise, please feel free to contact us.

Sincerely,

S;iJOBSitl{tl{tiO5-WM VillaSite\Wordprourl)ocrrment\Villa\llEl805l{.}l villa.jag.doc

ltem 50: Geatechnical
The geotechnical report as submitted with the WindsorMeade road construction plan

includes intbrmation on all the proposed BMPs within the project. The report indicates that the

soils in all locations have low to moderate permeability and that no liners are required for water
retention. It also notes that soils should be evaluated during construction for the need of
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l. A Lan&Disturbing Pcrmit md Siltation Agrccmcnt, with surety, rre requirod for ttric proieqt'

Z. Wsr srd sower inspection focs, as applicable, must bs paid in frrll prior to isruancc of a Lund-

UanrrbAtgPcrmit.

3. w€tl|Il&. hovide svidcNrco ttut any noeossNry wotlards pcrmits hn'c bcsn ohfinod, heve not

cxpkcd * ,nu not ruccssary for this pnojoct. ,itry * Ch*ttr 23 Chosapoako Bay Prcsc.ation

ordilrmc, scct-ion 23-g6)ig) mc zi-rrtzxd). Thc pcnnit tlr* ttrc Envirsnmcntal Divirion hu
oa file rhows fr** ir"fr":i, io *ctnrOs itian-Aro cu.ttnt plan of dcvclopmcnt for $is sir. Bfore:

This b*fudcs securing-wccssary wetlwd permt* tlroyFh tfo U.S' Arry CyW of Engircert-

Nufolh Usf|ict urd;der tlw i4tgtnia mpgyy dhwtrowrcnnl Wlty rp*ttdalwetbnds

progr*u, vhich becalrre effactive October I" 200 1')

4. A Standrrd h6pcction/I,Inintonance a$€€trrcnt is rcquircdto bc execut€d with fic Couttty due to

6o prqpoaoo stormwrtor eonveysnoe lvrt"*r rnd Stormwatcr Mamgenurt/BMP facilities

rsoci*d with this Ptoicct.

5. lncord Drcwing a,nd Constnrction Certificrtion. Thc stormwatcr mrnrgemcnt8MP facilitics as

ptopo*d ftr tLfi e*jt"t witt requirc submissiott, rwicw and apprcval g{*$ drawfuqp (rs-

buib)ild ro*aotfrnce*ifrcatioru priorlo ryhasc 
oithc po.:q Ttd:lg3tidc ndcson

fro pl', *tAingi to *r,r* this rctivrty is adoqudcly coordinated and pcrformod bcforc,

erirg end f"lb;dg consuctirx in acconCrrco witt ourrcrrt County grridclincs.

6. tdltin Certification. Due to frrc characte'ricti€s snd durl purposc fuirction 
"fYitl" 

BMP #l'
i#rim oo*tn otlon ccrtification will bc roquircd. Roftrto curnrrt Courty guidclim for

n$riruncnts . (Note: The emban}ntetrt(or'tn* basin mcy hme been initially cowtncted urfur

ryprawd CourrtY site Ptarrr SP'93-03')

7. VPDES. It appoan land disturtonoc for the proiGct p1V_cxoeod onc (l) acre. TlrorsfoF, it is tho

orrwr,s ,*d;ib1itl, to rogirtcr for a Gencral tirginii rottutrnt Dischrrgc Eliminrtiott $ysbm

ryfDES) run*itlot bir"dg.- of sto*r,t*"tor toi C.pnsruction Activitiss, is accordlrac with

c.ner requir#nr rf tr fitgioirDop.rt*cnt_of nnvironmental Qurlity ud 9 VAC 25-lE&'10

ct rcq. cott*t tri iiOo"urt {"gi"o"t'otrcc of trc DEQ at (?5?) 5t&2000 ortlrc Ccntral

Offi; * (S04) 6p8..4000 for fi$trcr infonnrtion'

t. $ib T$uhtion. provide ato,sl sitc aroe for this portion of tho projoct (u f-ftrcd by metos rd
bu*6 as shorvn on Slrcco 2, 3, rnd 4) srd on impcrvious covJr cstim*c' If ovcr 60 porcont' it

rlnu5 bc &nnnsffiod thj it is in complirncc wi{r the Chcsepoakc Bay ordinanco or corrsi#nt

wlhthc ovorrll rpproved mlsFr phn intont'
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g. Trrt'rshed. providc a note on thc covsr shest of ttrc plrns indicating which 9*ty wrlorshcd'

rnb,wanrsh€d and/or catchmcnt for which ilrc projoct is siturtod in- (jVote; It ryus tlrc

p*,!oct is situated in Sub-Y*ershed209, Cdcluin* 209-l0t'I of tlre Powlwt*rCreek

Vacrslrd.)

10. Modulr retaining walls are propoccd for the proioat -tqg !" sorrthcrn porinctct-and a{iacant to

proposod vilta Bi{p #2. Tto rciaining wrll adjrcont to nt*p * 2 will bc subjcctod to saturation

firing ro*ut irqrr"ooy'-t"*r. I"d;tr whet mcasurcs will be providod to firsurc thc i$cgtty

of fondrtion ;iih-ftp"*d rc,bining wall in thc location adjoocnt to 
-BMP# 

2. All of the

propog toocuUt leLio^ing walls stralibc revicwcd for oomplianco rnd building pcrmit Flrposos

with Codes ComPliance'

Cl#..HllFcsuv&n:
l l. Eavironmcntal Inventory. An cnvironmentel invonbry was providcd on Shoct 2' Ttlc invcntory

nrods to show thc lirnit of work tcfcuinC .na gtOi,ogi in ths-southwcst portion.of thc sito

n4i*ed to Vifia gl"{P # t. Also, tfto* [" oi*t oflt 
" 

proposod modulrr retaining walls and

sho* u outlino for Villa BMP #2'

1 2. Sfioop $lopcs. A waivcr fof stocp slope impacts, in writing is necwsary regErdlcss of whetls tlrc

$bicct slope is n*tot"f or mrn-madc. e Uitt ttttC, man-mado slope of 25 pcrocnt or more will

o*lt" i" thc srme mslmer as a dcnudsd natural rlopo'

13. DGrlF ClFcklist. Plcase providc a complctcd standrrd {T*tt Crtypoun-f.Eraeion md Sedimcnt

ca'trd ard Stormwater tvtmageurenin&irrt Plan chooktist, spocific to this er-oiGst' Thc intent

of tlrc shccklist is to cnsur6 *re pllr, ffils h"s potiata ari iierns noocsssry for a complotc md

oxPoditious review'

14. Limi$ of Work. Show and hbol a distirct limit of work (clcariug and grrding) arormd the cutire

sir poriprrci.'it** t" Lrr,r* *oi[ o*"i"tu wih installrtion ofercsion and sodiment

ffiffols rod omitp or offsib utifiry conrsstions. Ensure disturb€d aror estimrtcs mrtch land-

disturbrnce inclusive within fic li"lil;t*ori. on shoot 4, thc final limits of clcsing should

includc thc watErline tie to Ford'g C;l""y 
"r,C 

ttto qnd rmit$ of clenring sho3ld mt ortcnd into

rroa iderrtified as non-RPA *oU-as rioiltthe souftcmF*{ry of thc pojcct site and thc

"Endrngercd spocie hescws" in thc northccst oortlcr of the eitc'

15. EIISC plrn. The phase I arosion urd sodimcnt contol plan as prcscntcd on Shsot 3, which will

hsdb initinl clcaring gnd grading op.otlo*, hs thrcqtcmPorstry ssdiment trps ( #l # 3 [td #

4) r,rrkh rre intcriorh ftc sita. Ii ditirlit r*gs dr* tle iooations of thosc rape will conflict

wi6r ftrturc rlt" gJi"g and sito improvomcnts. .For cxrmplo, !"ml3qp ry|hgt qtp f J wlictt

hss a bottom st Et. E0 is sinrstcd irian arca thrt is propoeci to be fdlcd to Elcv. 9l '5 (11 ff' of

fiU). Addrsss whetlcr an crssion and sedimcnt conrr;t phn as such will providc for adequatc

potootion during all phascs of dro hnddistr$ing rctivity'
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l6' Scqsrrcp of Construction. Thc following oomments pcrtrin to the seqwncc of construction rs
prroalt.d on Shcct 3.

16." The scqwnce of constnrction fails to inolude whn Sodirncnt Trap #l $'ill be rcmovod.

l6b. Reference offBite utility wortrclmdtothc Ford's Colony waterlinc tic and ths
rssociatod crosion and scdiment control mcanrnrs within thc s€gucnec of construstion.

17. Flrimcu E&S Contols. Thc sib's oxisting slopcs along flre sou$€rn boundary of thc projcct
riF rvelrge rrorutd 4 to l0 pcrccrt ond slope lengths bchind ttrc silt fences arc lcnonally tois ttfli
tr& ft' Thc runoffpotcntiel duc to this amount of upslopc o'cxpoc€{'r dninagc arcs lwiriotr ir
fler 6rn 3 acrcs) combincd wift tlrc sitc's oxisting slopcs and slope l*gtlo bchind thc silt
fttoct will posc mnintcnarcc cottcems for sih fcncc.-Thii sccnario *so inireasc the risk for
thrtultrd" site runoffto cner into ttc adjrcnt non-RPA wctlards. It is rpconrmcnded trat if sih
ftnc is 3otng to bc rucd at thls locrtion as pcscnsd *rat thc arcr along fio gouthcrn boundrry
ofGo Villa Projrrct SiG bG gndod in stagrs and immedirtcly stabilizod with crosion contol slopc
rding |r grrdin_g opcretions procccd following pl*enront of the proposod scdimart trapo and-bl5. EC-3 turf-rcinforccrncnt mauing is profcned as thsse slopcs mry b subjcct b
soeccnfirficd runoffutttil tlrc onsitc storm drainagc sysEm is instrllcd and firnc*ional. (Note: Ako
*# tlr sequewe af eonstnrction accordingly to retlect staged g?d@ and we of eroslon
ffit?'l nating)

l8' Tcaporry Scdimcnt Bosin (Villa BMP # l). Submit Sediment Bagin Dssi$r Drra $hoots and
I|oci*od cornprtrtions to cnsuru this scdimcnt basin dcsign is in complirncc witr Minimum
Smdud & Specifioation 3.t4 ofthc VESCH.

19. lbrporry Sodimont Basin (Villa BMP # 2). Include calculations for sizing of dro dawatering
aifioc imort nnd sizc bosod on a 6.hour drawdown. Rcfcr to Minimum $tlndard & Specificelon
t.l4 of frc VESCH. Thc includcd cslculrtions for thc tcmporary sodimcnt brsin irdiialo a
dnctet cf 4" for thc dcwatoring orificc. Tho d*ail cntitlsd Sediment grsin # 2 (to bo convcrtod
b Yilla BMP #2) on Shca 25 of tlre plaru indicues a diamctpr of 3', Includc calculations and
eorrtot tho €,alculrtion drccts orthc dchil is noeessary.

Stotqrry. Hqrycru*. /-D redlngeic :

20' lillh. I,rbel all lrq rungnt BMPs 0s pmoposcd for this sitc oonsistont widr tln BMP wortstrct
nd nonrnclchrc in thc Coutty BMP manual. For oxamplc, if wot cxtendcd dctantion ponds aro
b bG usod consistcnt with thc overull rnertcrphn t0 poini worlcshec( lcbol on thc plans-as wct
ergdod ds&ntion pond, Cormty typc A-3 BMp, t0 point BMp.

2l ' 6paa sprcc Cradir Providc a conrcrvation crscmont plrt for Ell Ndural Opon Spaco rcrs a5
d|lrt.d in thc ilustor phn BMP worlsshwt and exhibit Shoct t *BMP Poini Uisftay" as povided
hthoderigl r€port

22. ilord Bcrcbs. Providc r writFn roqucst in witing to very from minimum bcnch wid$r
+!#r'dr for the aqu{tic ilrd $rfcty bonchos as providod within Villa BMP # I and Villa BMP #
2" $Cftty bench rcquiremonts may bc woivod if intcrior pond sidcclopes arc 4H: lV or flatter.
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23. Ffid Buffers. Assigrcd BMP point vaftres usume all featurcs consis&nt with thc County BMP
rnrnual rre povided such rs prcfosfinont forcbap, aquatic shches, sttiln channcl protoction
vrlume, pond bufiors, ctc. As full l0 point €mdit wh* is bcing blrcn for Villa BMP # 2 in tro
caleulrtbn wo*sheet, all applienblc docign fcatur€s must b€ prcccnt, lt docs not appcar tbrt a
pond buffer, mocting ttn Corurty BMP mmual rcquireurcnts will be prcscnt along tho north md
srt sidos of the basin due to the location of the reteining wrll. Clariry how the loss of tttc pond
buftri*ck will b€ mitigatod. Tho samc is also tuo for Villa BMP # l, es thc Oltor Loop
Rmd will be situoed in drc pond buffer along thc cast sidc of the froility.

Vilh BMP # 2. Provide a dctail within thc plans for principal spillway and the proposcd gralt top
unit (dwcribod as a modificd DI-t I sitting on a 60" diematcr mrnholo) for Villa BMP # 2.
Providc eppropriote riscr, grric and bur detsils ro applicabh

BHP Dcsigns. For stagc+toragc purpocGs, thc invcrt of tho lowost contol orificc ir zero utorrgo.
Fq cxtondcd dctcntion (dry) basins, this concsponds to thc botnom oftha facility. For rctcntion
(r+lt) brrinr,, this conespon& to elcvrtion of thc pcrmancnt (normal) pool. It eppcors fronr the
fisF,sbngpdisoharge tablcs providcd for Villa BMP #l and #2 tilet zpro ctoragp concsponds to
lhc botbm of tho basins whon it should corree?ond to thc olcvation of thc permrncnt pool.
Corttet or provide additional cvidoncc that this is not dro case. (lVofe.' This may result inthe
&ariru fuing severely ardersizedfor streqn chanrcl goteetion eonffol pnrpses.)

Stryt-S8orag€. Please confirm thrt the permrncnt pool clevation for Villa Pond #2 is ocaully at
E[ 70.0' (as shown of plur Shcot lQ and not $ El. 69.0'. Nots that the invprt of flre 3" orifrce is
idrntifiod on tho dct&il $hoet 25 Et Bl. 69.0'. Rcvicw and rcvisc thc plurs as nocassary to show
cmistmt information.

Pqd Trilw*cr. Tailwatcr conditions dircctly downshpam of thc $Wlvl/BMP fapilitics wrs not
cmidorcd in my of the hydraulic routing for thc both Villa Pond # I and # 2. Duc to thc

Fllcnoo of dormsncrm wctlds, evrhutc tbc potcntial for trilwatcr conditions at thc outlot of
ft! bancl and subsequcnt efbcts atailwrtcr condition may hrvc to thc or*lct dischrrgcs rnd
doiXrr wrtcr surface ehvations for crch of tte BMP, Inco'rporrte hihrer sonditions in the
hydnulic modsls in fte design roport as approprhtc and/or justi$ thc usc of no tailwatcr
cotrditioils.

Eacrgcacy Spillway. Provide a dstEil or typical section for the l0 ft coftstt& Gm€rgcncy

ryitlway shown on the plans for Villa BMP #2,

Rhcr Structure. The riscr struchrc for Villa BMp # 2 is describod as a 60o manhols. hovide
dotrils of how thc modified EW-l lA principal spillwey crest is atrachod to the 60'manhole and
pmvide dotails of ths bsse that will anchor the riscr stucture flrmp to thc basc and prcvont
f,orting

Concretc Riscr and Blrrcl. Speci$ watertight ruinforeed concrcte pipe mceting the roquirenronts
of ASTM C36l or ASTM C76 for the reinforced concrstc pipe iiser and outla brncl for Villa
FMP # I and # 2. hovide dimcngions and spwifications for size of thc anshor bascs for both
BMP rhGrs. Inclrdc provieions or hbcls for acccss and etrps within thc ris€,ru for maintonance
ptlposor. (Note: Description of corcrcte outlet btrel, 50fi af 24" conarete pW, on pht &tect
I6for Yilta BMP #2 is rwtcowlttentwithdetails, S0fi of 30" cotwete plpe, onplan &le,et 25.

24.

25.

26.

27.

28.

29.

30.
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35.

36.

31.

33.

34.

37.

38.

39.

Codcl/uiorts in thc design reportfor WIta BMP # 2 indicate a tength of I0OS. fu the cotp-rete
ortlct wrel, hwide eowistercy tlvoaglnut ard mahe correctiiw as necessrT)

Fbffiiou Computatioae. Pr,ovidc flotation (buoyrncy) compuhtions for the ris€r md basc
ffnrgturs for bodr BMP$. A minimrun factor of sef*y or t.z5 is rwommcndcd.

Lw Flon' Orifice Protoction. Providc a non clogging trrsh rapk fon tho low flow orificer for
tc& BMPs. IIDPE fnsh rrcks per Technicel Bullcd; 7 of tre VaDTCR crn bc considercd for
Itvicw on a caso-by-caso basis.

Lorv Florv Orifice . Corrept the spcoified lcngth for the 3" Schedulc t0 PVC pipc shown on the
dddls frr Scdimcnt Basin 2 and Villa Pond # 2 on SM 25. Thc pipe cxtends undcf ths 3: I fi[
rlopo offie basin dam rnd also under a 6' safcty bonch and an additionat 6' aqqatic bcnoh. Thclqtr ryocifiod of l0' is obviously inooncct.

Fo|d DrrftlA/atw. Include prsvisions for both BMPs to providc a pond drain and valve systeurtE it crybh of oompk;tcty or partially draining thc *ti,r f.oitity within 24 hoqrs for firilc
nrintcnrncc plllPoscs, Thie is consict€nt with County BMP mraud rcquircrnonts. lnaludc
rFcificdions for valvc sirc, type and matcrials urd sup'porting hardware.

SSlling Basin. hovids dctaik for drc stilling basin as proposod et the ortrfalt of Villa BMp # 2.
Abo, on tho initid rnd overdl qosion and sodiment 

"onrot 
plm Strceb 3 and 4, label alt outlet

FotEctif,is rnd stilling basins at storm drainags systolrr urA nUp outfalls consistent with VESCH
Chrytet 3 kcys urd symbols.

A*$tr* Oufflow. orrffIorrs fr'otn SWIII/BMP faciliths must bc dbchtrged to an rdeqgrtc and
udldcfilFd chrnrrol. Facilities discharging onto flet arsss wiilr no dcfirfr channel usilffy
!3$till n oruitc channel !9 ! nrovidcd which can adcqudcly convey dosigp flows (dischlrgns).rqP vsMH pago 5 - 61. (Nue : Accordtng to topqrryfi slwwn- on ttv ptwr, uitn aWp
il$dk se directddirectlyontowiform slqes uputa ifwatn*, rllrrt nat*ot *5*a
ncr,ivilrychwruls).

ldGL Computations. Ttc tail wrtor elcvrtion utilircd in thc storm scwer tabulrtion compltntions
br thc sy$tem dnining into Vilh BMP # 2 {ic. Systcm 2) should be corrsotod from El. Al .ZS to
mrcrpoad to tho l0-yr dcph of tre routed pond calculrtions of El. 74,41,or Nt a minimum thc Z-
yGa wEhr sutfrcc elevation ofdrc pond. Ensur,e depfrs of flow et the inlcts or inlct sgrcharging
&o to hydraulic gnda or inletlorifioc control will not sreEtc Nn undosirablc conditlon for intcndodrr dth sia.

Soqpwrer Corwcyencc Channols, Rcf€rcmG rhe "Tlryical Swalc D*ail" $howr on Sh€ct 2j to
fd*ng Ed dnirygc plan slreu es ncccssEry. Iefiiry or hbcl EC-2 lincd sa$od swalec
(r$rcm to landrcapod bcnn) on grding rnd drrinagc plur $h6 15 and l?. Chriry if i1
rryrhe shown on tho gading and drainage plans arc to roccivo EC-2 rining.

Sonn Drril Profib. If storm drrin (scwer) profilcs urc not to bo provided within the pmjcct
th cct, plcrge chock to cnsure tlrat minimum covcr is maintaincdior all siorm scgnrotits i"a Af
F* ryp**1nine watltypos (if HDPE) or wall thickrcsscs (if RCP) arc a@uuo and dcsigned
$r muimum hoights of covor.
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41.

42.

Strm Dceign. Thc pipe segment lcngth inthc dcsign roport botween stonn drainagc structur! S$
# l-46 ed SS # 147 is 50 fc€q hwcvor, thc lcngth shown on tlre oonstruction phs is l6t fcst
Eruo tlc pipe segmcnt (and corresponding downsteam pipe seglncnts) are of conwt sizp for a
hryer plpc run which rpould hsve grs$ff Aiction locsoe. Also, thcrc rre two storm drain stucturc
hbclr fq S$ # l-40 on Sheet 15.

Iah* Cdculations: Somc of thc perfonnrnce curvcs for DI-l and DI-7 (from thc VDOT Drainage
ttmual) ts wedto computc inlatdcpths rrc mislabelod rnd rcferpnce drop inlctdrdnrgo
r[nrctuls. Review for accurrcy rnd rcvise to ifuiliry the conpct drainsgo structuro.

bbt ryrs. Inlcts SS # l-1, # l-2 cxccod 9' in desh and do not moet minimum dppth
rcquhenrcnrs per VDCIT stardryds for DI-2E and DI-ZD drcp inlcts. Spoc$ DI-2ED urd DI-
2flD to comply s'ith VDOT $taudrds. kr&!t SS # 2-l cxeccds 9' in dspft and should bc

rycoifiod as DI-2AA to comply withVDOT Strndrrds.

Ihop Lrld Type. Inlet SS # l-7 is spccificd re a DI-28. In odcr to comply with VDOT
ftradr* spccrfy as a DI-2D sincc it hrs a 36' or*la pipe.

hlct Grrbs. $pooi$ inlet gratc typc to bc uscd witr YDOT Strndard DI-7. Recommcnd Grrto
A, typo Itr for use in pedestirn arcas not subjoct to traffic loading unlcss thqc arc concerns for
e*orulm safcty-eccoss lften usc Crralc type B.

Itht Dghs. Whore inlos arp grder thrn 4 ft., use notcs or detrils to includc stcps in accordance
wiftVDOTStsndrd ST-1.

X$-l Shrying. Inlct shaping will holp to minimizr and prtvcnt dobris buildupo drre to chmgss in
$pc a$nmcnt. Use notcs or dotails to spocift inla shaping at all storm drain structurcs whcrs
drdrg€s in prpe rlignmcnts occur at sauchnco in accordsnce wift VDOT Stmdard IS-1.

Erd Trorfrncnt In accordanoc wi$ Items 4.17 rnd 5.10 ofth JCC Stonwater Drafuqe
Curcyore Slclems (NowBI[P relaed) Gercral D$W ud Consnwtton Gul&lirlr,s, providc
m&rd hoadwalls forthe ends of thp starm drain systoms at thc following locations: tho 4?'
pipo ontring Villa BMP # I snd 6c 24" pip cntcring Villr BMP #2.

Fod Lmdsctpinp On landscrping Shost L2, ncmovc trecs shorm wifiin 25 ft oftlrc principal
rpillway sfrrcfix€ for Villa BMP #2. Refcr to Minimum Standrrd 3.05 ofthc VSMH for
rdditionrl dotailcd guidancc.

Mfuccllnoous. Duc to the closs proximity of Villa BMP # I to ()rser Loop Road, it is highly
tttommffided that a guidcnil be installcd along Outcr Loop Road, betwoen approximate road

43.

44.

47.

48.

49.

Cilotochnical. Provide information (preliminary soil avalrurions, togs, tost results, r€ports, ctc.)
3 nGcwrary to subsbntiate that existing soils bonoath Villa BMP's # I urd # 2 rrc rdoqurto to
nrnrin. p€rinancnt pool as intonM for water qultty purposos.




