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Order of Contents for Stormwater Management Facilities As-built
Files

Each file is to contain:

,)/ Maintenance Agreement

1/ Completed construction certification

y{. As-built plan 
n

y.4< Watershed Map - i- csicJ>tr- ?*
5. Construction Plan

;fil Design Calculations

7. Geotechnical Reports

8. Correspondence with owners
tl lnspection Records (construction phase)

10. Enforcement Actions (construction phase)

"*1i. Miscellaneous



COUNTY OF JAMES CITY. VIRGINIA

DECLARATION OF COVENANTS

INSPECTION/I\4AINTENANCE OF DRAINAGE SYSTEM

StreetAddress: /44.JEsrERs L*^te

flcOPy

,20-a,{_,THIS DECLARATION. made this /0+h day of

between l4nr*wrn L/utrab lVerxo>sr 4o-ets , -fNz -.and
all successors in interest, ("COVENANTOR(S),") owner(s) ofthe following property:

Docurnent No. 03 0 o e93 7 8, Deed Book
Instrument No. and the Countv of James CitJ, Virginia ("COUNTY.")

WITNESSETH:

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

I . The COVENANTOR(S) shall provide maintenance for the drainage system including
any runoff control facilities, conveyance systems and associated easements, hereinafter refened to
as fhe "SYSTEM," located on and serving the above-described property to ensure that the SYSTEM
is and remains in properworkingcondition 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 ri ghts-of-way.

2. Ifnecessary, the COVENANTOR(S) shall levy regular or special assessments against
all present or subsequent owners of proper[y served by the SYSTEM to ensure that the SYSTEM
is properly maintained.

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

4. The COVENANTOR(S) shall grant the COLINTY, its agent and its contractor a right
of enfiy 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 CO{.INTY may perform all necessary repair or maintenance
work, and the COTINTY 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 indemnif, and save the COLJNTY harmless from any
and all claims for damages to persons or property arising from the installation, construction,
maintenance, repair, operation or use of the SYSTEM.

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

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

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

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

covENANTOR(S)

ATTEST:
Print Name/Title W*n, 5*;-gl f: n)+, (z-s> $--.'/

covENANTOR(S)

Print NamelTitle
ATTEST:
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COMMONWEALTH OF VIRGINIA

cFYlcotiNTY oF -x.,4+- 
'

./

I hereby certify that on this natday of /Lfr-,--r ,20od ,before the subscribed, a

{o}*y, Public for the Commonwealth of Virginia, personally appeared 1l
l4;.fu and did acknowledge the aforegoing instrument to be their Act.

IN WITNIESS WHEREOF, I have hereunto set my hand and official seal this za & day of
,20rt

Q. , tzn' ft/ol***
ffotarv Fublic

My Commission expiret, '/, +.3a, zoa{

This Declaration of Covenants pepared by:

-J 's T' FButarrJ
(Print Name)

F, -^. , i An o-:. - ,/, ,rr44
(Title) /

.f-.fT. W" . /. .'t SotrE 2
(Address)

wlL/k^/<gapd, v4 44,Ef
(Cify) (State) (Zip)

Approved as to form:

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

Construction Certification Review Tracking Form

Ninlsno /l€rJ-. (ll. vth( e I

Stormwater Management Facility:

Project Name:
County Plan No.:

a Completeness Check:
b Record Drawing
)r Construction Certification
a RD/CC Standard Forms

BMPPhASe#] N I NII trIII
.1 Information Package nJeiveo. 6aieTey' rzlrr{z^or

Date/By: tt/tf/rro8 - l'7tt'e Betzt.l.alt t .
D::.]BY

Feb- 1'r 2001Only)

X Insp/Maint Agreement # / Datei
il BMP Maintenance Plan Location:
u Other:

! Standard E&SC

fves u No
Note on Approved Plan Requiring RD/CC gr County comment in plan review
No roeatirin: Slsc{ **. t+grtao

,
Fx
x
x
!
t
*
u.

II

tr
il
x
*
il
x
ilt
n
x
r3
tr
tr
E

Location: Slrd rt *
Assign County BMP ID Code #:
Preliminary Input/Log into Division's "As-Built Tracking Log"
Add Location to GIS Map. Obtain basic site information (GPIN, Owner, Address, etc.)
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
Final Inspection (FI) Performed Date:
Record Drawing (RD) Review Date:
Construction Certification (CC) Review Date:
Actions:

o No comments,
Comments. Letter Forwarded. Date:
Record Drawing (RD)
Construction Certification (CC)
Construction-Related (CR)

o Site Issues (SI)
a Other :

Second Submission:
Reinspection (if necessary):
Acceptable for SWM Purposes (RD/CClCR/Other). 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 JCC Hydrology & Hydraulic database (optional).
Add BMP to Municipal BMP list (if a County-owned facility)
Add BMP to PRIDE BMP ratings database.

Final Siqn-Off

Chief Engineer;

tl
tr
tr
6

*x* See separate



James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and construction certification Forms

(Note: In accordance with the requirements of the Chesapeake Bay Presemation Ordinance, Chapter
23, Section 23'10(4), BMP's shall be designed and constructed in aceordanee with the manual eiAtlrd
James City County Guidelines for Design and Construction of Storrnwater Menagement BMp's.
Erosion and sediment control policy and approved plans generally reqaire that at the complefion of the
proiect and prior to release of surety, an "as-bailt" plnn prepared by a registered Professionat
Engineer or Certified I'and Surveyor mast be provided.for the drainage systemfor the project,
including any Best Management Practice (BMP) facilitics. In addition, for BMP faeilities involving
the construction of an impounding stracture or dam embanlcment, certification is required by a
Professional Engineer who has inspected the stracture during its constructi.on. Cuiently tiere are
over 2A watur qualityr type BMP,s accepted by the County.)

Section L - Site Information:

Project Name:
StructurelBMP Name:
Project location:
BMP Location:
Countv Plan No.:

Project Type:

Villa Construction Plan Villa Windsor Meade of Willi
VillaBMP#I&
3975 Windsormeade Wav W vA 23188
Off of Castlesidg Circle, South of 169 Southport Lot

-03

filResidential flBusiness
[Commerciat Eornce
I Institutional fllndustrial
[Puutlc flRoadway
[l Other Retirement Community

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

Single Family - Suburban

(38-3X1-34A)

MU (Mixed Use)

105.93 acres

Brief Description of Stormwater Management/BMP Facility: Both BMPs are Extended Detention Wet pond JCC BMp Type A-3
YdlAS,MP-fljglqeated bv the roadway Castleside Circle. Near the wooden bridge
Villa BMP #1 has a drainage area of 18.06 acres nearlv all of the drainage area is single famil), homes.
Villa BMP #2 is by the roadway Corbridge Course. between two dwellines.
Villa BMP #2 has a drainaee area of 10.36 acres nearlv all of the drainage area are single familv homes.
Nearest Visible Landmark to SWM/BMp Facility:

Nearest Vertical Ground Control (if known):
El rcc Geodetic Ground control fl uscs
Station Number or Name: #325

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

flTemporary flaroitrary I ottrer

Datum or Reference Elevation: NAD-83
Control Description: Vertical NGVD I 929, V A State Plane Coordinates-South Zone CNADS3X I 986)
Control Location from Subject Facility: Control is located at Berkelev Elementanr School.

Page I of16



't
Section 2 - Stormwater Management / BMP Facility Construction Information:

PreConstructionMeetingHeldforConstructionofSWM/BMPFacility: XYes fl No IUnknown
Approx, Construction Start Date for SWM/BMP Facility: Villa#1 BMP: May-2005, Villa #2 BMP: Sept.-2005
FacilityMonitoredbyCountyRepresentativeduringCon'
Name of Site W'ork Contractor Who Constructed Facility: C.A. Bans Contractors, Inc.
Name of Professional Firm Who Routinely Monitored Construction: ECS Mid-Atlantic, LLC.
Date of Completion for SWM/BMP Facility: Villa #l BMP: Oct.-2008, Villa #2 BMP: Oct.-2008
Date of Record Drawing/Construction Certifi cation Submittal: Sepr2008

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

Section 3 - Owner / Designer / Contractor fnformation:

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

Name: Virginia United Methodist Homes, Inc.
Mailing Address: 4704 Shotley Way
Williamsburg, VA 23188
Business Phone: (757) 565-6200 Fax:(757) 941-3611
Contact Person: Richard Bottone Title:Executive Director

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

Firm Name: AES Consulting Engineers
Mailing Address: 5248 Olde Towne Road, Suite I
Williamsburg, VA 23188
Business Phone: (757) 253-0040
Fax: (757)220-8994
R"rpo
Title: Senior Project Manager
Plan Name: Villa Construction Plan Villa Windsor Meade of Williamsburg
Firm's Project N
Plan Date: 0ll09l2}O4
SheetNo.'sApplicabletoSWM/BMPFacility: SH I / SHlz I SH 16 I SH25 |

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

Name: C.A. Barrs Contractors. Inc.
Mailing Address: P.O. Box 1489
Yorktown. Y A 23692-1489
Business Phone: (757) 898-7282
Fax: (757) 898-1282
Contact Person: Erik R. Thrkovish
Site Foreman/Sup
Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16
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Section 4 - Professional Certificationq:

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

Record Drawine and Construction Certifications for Stormwater Manasement / BMP Facilities

Record Drawine Certifi cation

Firm Name: AES Consulting Engineers
Mailing Address: 5248 OldeTowne Road Suite I
Williamsburg, VA 23188
Business Phone: Q57) 253-0040
Fax: (757) 22A-8994

Name;
Title:

{" M*a-

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 ro conform with the
provisions ofthe approved design plan, specifications
and stormwater management plan, except as specifically
noted.

Virginia Registered Professional Engineer
Or Certified Land Surveyor

Construction Certifi cation

Firm Name: ,v.

Business Phone:
Fax: 2L9-?q7 g

,'oAao/ J.
a,nC.

Signature:
Date: 7/ turr 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

V4 Lrl
Z?-9- ceb'7'7

{"ft
Lic. No. $306&l

%;::;C

(Seal)

Page 3 of 16
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Windsormeade \May

Calculations
For

James City County Environmental Division
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Table of Qgntgnts

Overall
I Copy of the VPDES permit
o Pre and Post Development Drainage Maps

Storm Sewer System
o Storm Sewer Calculations
o Culvert Calculations

W.M. Way Pond I
o Temporary Sediment Basin Calculations
o SCS Hydrograph Calculations
r BMP Calculations

W.M. Way Pond 2
o Temporary Sediment Basin Calculations
o SCS Hydrograph Calculations
o BMP Calculations

Sediment Basin 3
r Temporary Sediment Basin Calculations
o SCS Hydrograph Calculations
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vrRGrNrA POLLUTANT DTSCHARGE ELTMTNATTON SYSTEM (VPDES)
GENERAL PERMIT REGISTRATION STATEMENT

FOR STORM WATER DISCHARGES FROM CONSTRUGTION AGTIVITIES . PERMIT NUMBER VAR4

(Please Type or PrintAll lnformation)
1. Construction Activity Operator

N. ", C,(. Wf :LTD" &,
MairinsAddres,, 72/ p tqr'manlD parqo

citv: AlZl-/4, UZ,e state: l/r4. zip:

Z Location of Gonstruction Activity

Name:

Address:

civ' U/LLH(WUEG stare: l/4 zip, 25/85
lf street address unavailable: Latifude Longitude

3. Location of All Offisite Support Activities to be Covered Under The Permit

Name:

Address:

City:

lf street address unavailable: Latitude

4. Status: Federal l-l State I

Stater

Longitude

Pubfic f] envae ff (checkoneonty)

5. ts Storm WaGr Runoff Discharged to a Municipal Separate Storm Sewer Sptem (MS4)? ,* d f{o fl

lf yes, name of the MS4 operator

Clear Creek):

Project Start Date

Total Land Area of Site (acres) 9. Estimated Area to be Disturbed (acres) ZO ,3 3
Has a Storm Water Pollution Prevention Plan Been Prcpared in Accordance with the Requirements of the VPD€S General Permit

forStormWaterDischargesFrom GonstructionActivities? V"" { ruo tr

Has an Erosion and Sediment Control Ply tor the Cons-truction Activity Been Approved by an Appropriate State or Local Plan

Approving Authority? Vo I No VI lf not, is-this activity exempt from the plan requirements of the Virginia Erosion and

SedimentGontrolRegulationr veq [ *" #
Give the name of approving authority or cite the basis for plan exernption

12.certification:'|certifyund€rpena|tyof|awthathisdocumentandal|atlachmentswerepreparedundefmydireclionorsupervisioninaccordancewithasystemdl9ndto
assurelhatqua|medpersonne|proper|ygatherandevaluatetheinformationsubmitted.BasedonmyinquirofthepersonorpersonswtlomanagelhesystemorthosepersonsditU
responsibleforgathefingtheinformation,theinformationsubmittedistothebestofmykno!v|edgeandbe|iefrue,accurate,andmp|ete.
for submitting false information induding the possibility of tine and imprisffment for knowing violations."

Print Name:

zip:

Receiving6.

7.

8.

10.

lf no, explain

11.

Title:

Signature: Date:

For Department of Environmental Quality Use Only IDEO-WATER FORM S[?GP99-004-REG (6199I
Accepted/NotAccepted by: Date:
Basin Stream Class Section Special Standards
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Project \"JNw" rfehDg W*J

Basin # (nna.rr gndr") \ Location _SfA. zq+SO !
Total area draining to basin: 1,Lacres.

Basin Volume Design

Wet Storage:

1. Minimum required volume =

2.

3-

Dry Storage:

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

67 w,yds. x J ,3 acres = !$1. I cu. yds.

1992
3.74

TEMPORARY SEDIMEI{T BASIN DESIGN DATA SHEET

(with or without an emergency spiilway)

67 et yds. x Total Drainage Area (acres).

cu. yds. at elevation
\

3-. (Frorny'

67 si.yds. x -1 ,3 acres = ,iB_q 
cu. yds.

Available basin volume =
storage - elevation cunre)

33 cu. yds. * -J,J 
acres = Z'\Qq cu. yds.

Elevation corresponding to cleanout level = 11,8 *
* Bnsep <,5 /z A-vnrr-p,&-E VouuHa---'

(From Storage - Elevation Curve)

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

: invert of the dewatering

= 2.2 ft.

ts< 58* ?SB-q

4-

Excavate llLG cu. yds. to obtain required volume*.

* Elevation corresponding to required volume
orific6.

Available volume before cleanout required.

III - 112



1992 3.14

cu. yds. at

")

Total available basin volume at crest of riser* = 3l | 5
elevation 7b . (From Storage - Elevation Cunre)/

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

'?7
Diameter of dewatering orifice = 3 in.9.

10. Diameter of flexible tubing =
plus 2 inches).

Preliminary Desigr Elevations

rr. Crest.of Riser = -/b

ts k€"
=6\

Yr- (rsefi 4,t.1 plo 
rt

Design High Water =

Upstream Toe of Dam

Basin Shape

12. Irngth of Flow
Effective Width

. Runoff

Bo.r
EF_ I

If s 2, baffles are not required

If 12, baffles are required X

B,gZ cfs (From Chapter 5)

(From Chapter 5) ctl X?
4)-t / -,tr, {o / cfs

L
We

13.

L4.

Q2

Q25

Principal Spillwav Desien

Without emergency spillway, required spillway capacity ep = e25 =3)J cfs.
(riser and barrel)

I

-$-Jn. 
(diameter of dewatering orifice

Top of Dam = B0

III - 113



1992 3.J4

16. @:

h =, "C-.resl 
gf,E.J$lp{gglcJ SpjlJrm&Elroaiioa* *eresfffi

Without emergency spillway:

Assumid available head (h) = O. 3 ft. (Using e2r)

fo 
'= 

Design High water Elevation - crest of Riser Elevation

17. ' Riser diameter (Dr) = "/O* *. Actual head (h) = 

- 

ft.

(From plate :.r+-gf Fbn ElrJ*l\ */vJurn uggp tt r {r€}r oF
RI{FR

Note: Avoid orifice flow conditions.

18. Barrel length (l) = L2Z ft.

Head (H) on barrel through embankment = .ft.

(From Plate"3.l+7). ,/
tg. Barrel diamer€r = Z- 74 in /

(From Plate 3.14-9 [concrete pipe] or plate 3.r+A [comrgated pipeJ).

20. Trash rack and anti-vortex device
1.. / --*)

Diameter = */A 
inches. {*** Gfi,eTf pRovrnfD oF{x/lHeight= 'YA inches. / g[,-)-l\

(From Table 3.14-D).

' Emersencv Soillwav Desisn

;r/22'Bottomwiill,!?,*o#,,"1;,1',l.lll""ii#'Jf 
:fffiil$)==

ft.
(From Table 3.14-C).

III. 114



DM

Anti-Seep Collar Design

23.' Depth of water at principal spillway crest (Y) = I t.
Slope of upstream face of embankment (Z) = 5 :1.

Slope of principal spillway barrel (Su) = 0,5 vo

Irngth of barrel in saturated zone (Lr) =

Number of collars required = L dimensions = Lt,i oll,S

(from Plate 3.14-tZ).

Final Design Elevations

25. Top of Dam = 8CI
' Desrgn High water = Jbf Jrf- Y{t qfoflH)

fY-r rlF
Emergency Spillway Crest = tnjrl
Principal Spillway Crest = 1A
Dewatering Orifice Invert = f L_
Cleanout Elevation =

Elevation of Upstream Toe of Dam
or Exqavated Bottom of "Wet Storage I r\
Area" (if excavation was performed) = b'1

+ F,N4;- RoA.n To g{ 6m€Kfo?,,(y gf|trwxf.

3.t4

t
I

\/ )

_ll

m-115



Reservoir Report Page I

Hydraflow Hydrographs by lntelisolve
Reservoir No. 2 - TEMP. SED. BASIN 1

Pond Data

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

Stage / Storage Table
Stage (ft)

0.00
1.00
3.00
4.00
5.00
6.00
7.00
9.00

11.00

Elevation {ft)

69.00
70.00
72.0O
73.00
74.OO
75.00
76.00
78.00
80.00

7,060
7,790
9,320

10,130
14,545
19,605
21,250
24,715
28,634

0
7,425

17,110
9,725

12,338
't7,075
20,428
45,965
53,349

0
7,425

24,535
34,260
46,598
63,673
84,100

130,065
183,414

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

Gulvert / Orifice Structures

IAI IBI lcl

Weir Structures

Crest Len ft
Grest El. ft
Weir Coeff.
Weir Type
Multi-Stage

tAI tBl lcl IDI

= 7.00 7 150.00 0.00 0.00

= 76.00 J 80.10 0.00 o.oo

- 3.33 2.60 0.00 0.00

= Rect Broad

= Yes No No No

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

N.Value
Orif. Coeff.
Multi€tage

/
= 24.O _/
= 24.O 

r

=l ul

= 74.40

= 122.0

= O.42

= .013

= 0.60

= n/a

3.0 0.0
3.0 0.0

10
74.00 0.00
0.0 0.0

0.00 0.00
.013 .013

0.60 0.60
Yes No

tDl

0.0
0.0

0
0.00
0.0

0.00
.000

0.00
No Exfiltration Flate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 ft

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A ClvB ClvC ClvD WrA

cfs cfs cfs cfs

0.00
0.00
0.00
0.00
0.00
0.22
432
0.16
0.09

Note: All oumovs have be€n analfzgd under inlet and outlet conttol.

WrB WrC WrD E,xfil
cfs cfs cfs cfs

Total
cfsft

0.00
1.00
3.00
4.00
5.00
6.00
7.00
9.00

11.00

cuft

0
7,425

24,535
34,260
46,598
63,673
84,100

130,065
183,414

ft

69.00
70.00
72.00
73.00
74.00
75.00
76.00
78.00
80.00

cfs

0.00
0.00
0.00
0.00
0.00
0.25
0.33
41.96
60.79

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
41.80 0.00
60.69 0.00

0.00
0.00
0.00
0.00
0.00
4.22
o.32

41.95
60.78



Hydrograph Plot
Hydrafl ow Hydrographs by lntelisolve

Hyd. No. 5
TEMP SED BASIN ROUTED

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

Reservoir
25 yrs
3
76.73 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

= 15.05 cfs
=2min
= TEMP. SED. BASI
= 100,985 cuft

Sttrage Indication method used. Hydrograph Volume = 101,885 cuft

5 - Reservoir - 25 Yr - Qp = 15.05 cfs

,g(,
g

4.8 9.6 14.4

/ HYd.3

19.2 24.0

Time (hrs)

28.8 33.6

/ Hyd.5

38.4 43.2 48.4

DilJt



CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION
FORBMP/SWM 1

PREOEVELOPiIIENT CONDI1IONS TO POINT OF CONCERN
A. Pre-Development Drainage A€a to Point of Concern =
B. Pre-development Land Use, Soil Classification and Calculation of Composite Curve Number

Soil Tvoe Soil FlvdrolooicGroup Pre-Development Land Use

Totals =
Composite CN =

Pre-Development Time of Concentration Calculalions
1) Overland Flow (maximum 300 feet)

Surface description (table 5-7)
Manning's roughness coefficient., n (table S7)
Length of overland flow, L
2-year 24-hour rainfall, P2
Average slope of overland flow , s
Travel time, Tt = (0.007"(na)^0.8y(P2t.5ts^0.4)

2l Shallow concentrated no , (maximum 300 feet)
Surface description, paved or unpaved
Length of shallo\,v concenfated tlovrr, L
Average slope of shallow concenhated flow, s
Average velocity, v
Traveltime, Tt = U(3600\)

3) Channel orPipe Flo,
Length of channel florv, L
Average velocity of c-hannel flour, v
Travel time, Tt = U(36miv)

Total Time of Concentration =

i i:i i',:,ii 3i94:, Acres

Curve
Area of Number

Land use forland Adiusted
(in Aores) Use (cN) (CN)

1) A.-g eaiQ!lrE:: ::: ::::::i:::::,::::::::i:i ir..: :::ti.:::. i.2) iitpig:p. ra!i:rr,:,:,:,:,: :,: :,:,:,: : . . . . . . : : : : . i: : i I3) lslliEmporja ;, i,,.i :, i, : i i :,,, i,,,,,, : i

ui',.,.: :.'.,'i.,,,,, i'ii:.,,,,i 1 I l'::: :;;'l : : l t: :,:.: : :.:l:.:.:.:.:.:.:.:6) .:,,,,,:,,,,1 ri,.:,,,1,,,,,,:.i i:.:,:.,,'r,.,'ii,,,,',.,.,.,.,,:.,,,,,,,',,,,,,,,, ::::::i: : :.r i:i:::.:::::.::i:::::::::::ii::.i::::i.liil it:,

c

72 45
725
72 162
00
00
00
00

212
72

iwprr+:aistt:rqt8s{!{!r.s.t!}r,
0.4

i..i:.i:.ii:.ilPgi Feet
3.6 inches

i:::,:ri:0.9131 jreet per root
0.96 hours

:iiiiiaiGii;i::r
::,i!,i:,:,iiii'!9.qieeet
i:,i:,i:,:,G!69ifeet per foot
i:,ii ;:,iiii:,li?:rea per secono

O.O1 hours

i:i::i,::,i:llill,:0i reet
i:,:::.r:!a..ii?iSrfeet per second

o.fi) hours

0.97 hours
58 minutes

I

I

Page 1



POST-DEVELOPIIENT CONDITTONS To POINT oF CTNCERN (for total site)
A. PoslDevelopment Drainage Areato PointofConcem =
B. Post-development Land Lrse, Soil Classification and Caldrlation of Composite Curve Number

Soil Tvpe Soil l-fudrolooic Grouo

lll::i:Jefiislsi!l
ilTiiiJefirs$hl

Total Adjusled CN =
Composite CN =

Postoevelopment Time of Concentration Calculations
1) Overland Flow (maximum 300 feet)

Surface desdiption (table $7)
Manning's roughness coefiicient., n (table 5-7)
Length of overland flow, L
25 t eat 2+how rainfafi, P25
Average slope of o/edand flow , s
Travel time, Tt = (0.007'(n*L)^0.8y(P2t.5rs^0.4)

2l Shallow conoentrated tlo\ry (maximum 30Ofee0
Surfaoe desciption, paved or unpaved
Length of shallou, concentrated flo\n, L
Average slope of shallolfl concentrated flcn r, s
Averagevelocity, v
Travel time, Tt = U(3600'v)

3) ChannelorPipeFlonv
Length of channel flolv, L
Average velodty of channel flow, v
Travel time, Tt = U(3600\)

Tohl Time of Concentration =

:,:,:,tiiir:,1i?Ii Acres

Curye
Area of Number

Land use forLand Adiusted
(in Acres) Use (CN) (CN)

1)

2)
q
4)
5)
6)
7l
8)
e)
10)
11)

oto
72 1

91 118
98 43
72 62
91 66
91 18
72 2U
98 74
98 1

792

NV
82

h

:WneES,{iiith!:.rr.nde}b$$ltl,:,:,:,:,i i :,i

0.4
:.:'ii,iii:.i::250:: Feet

6.5 inches

i::t:riii$;36ii: teet per toot
0.33 hours

:ilnaj4:i:.i
i::iiii::::ii:ili3i Feet
i:,iijj:':,iir:,i:9ifeet per foot
i:'iiii:::,iiiit3:,feet per second

0.00 hours

lii:ii:,i:,:e49:. Feet
jii::::,:,:,ii?i$lfeet per seconc

0.03 hours

0.36 hours
21 minutes

Page2



PRoPOSEO ESTIMATED POND(S) VoLUME ABovE LoWER STAGE or NoRNIAL PooL BY ELEVATIoN

DeothElevation

:,Q.9;9:,

ri:ig1qi

l,i:i;6t:

.:.?itQ:.

i'.34iqi

,.;!5:81

1:.tbigi

i::?!i0:

,:,80:Di

1.0

2.O

1.0

1.0

1.0

1.0

2.O

2.O

Area
(sq. fr.)

i,.;, i,,, i,, i, i i,, i i i79tr iiii',':':., :': :': : . i'i : .

:;i.,iii:.:.:.:.:.ii:':::.iiiits,:.i:.:.:.if iiii:.:.:.:.:.:.:.

i:ii::.::l::.:li.ll:ril:l:9-32gl.l:li:il::',lll.lii

.:.ii,ijjiji:i::i:::.i:,ilqFo:.'i:.:.i:.:.i:ii j:.:.ii.i

:.il:jl:.:.:,i:.'.:,::i:.:;l{.,!E+!.,i..i..lliii.i:.:.:.:.:.:,:.

,1::::::::::tiiit::it::i::::19Qq ::::: i: ::: ::::::: ::: : i: i

:::ii.ai;;.:.iiii.:.iiii:.i:.*its€..i:.:.:.:.:.i:::.i:,i.:.:.:.:.i

:iiii:::::iii::iiiiliiit4?rFrl:i:liiiii::::::ii:ii:iit:

:i:i::i::i:.:::.i:::::::::.:::::2863{,:i::,:,;:,ii l:.'iiii':

lncremental Volume lnc. Volume Sum sum
(cu. ft.) (cu. vd.) Volume volume

(cu. fi.) (cu. vd.)

0

7425

171',t0

9725

12337.5

17075

204.28

215965

53349

275 7425 275

634 24535 909

360 34260 12@

457 46598 1726

632 63673 2358

757 84100 3115

1702 130065 4817

1976 18U14 6793

Page 3



IV. DEIERMINING REAUREDWATERQUALITYVOLUME

Percent lmpervious of the BMP \ latershed, Po$-Development ::.::::::::::,:i:::::.:::::::::.,..::.:::i.:.i.:i:i:mA::

Drainage Area of the BMP Vllatershed ::,i::.::;:.ii,,,, i .,iii:.:l" 
' 
,t:,1i1t;t't'i,i:,2?.': acres

lmpeNious Acres of BMP Watershed 4.36 acres

Calculation forwater Quality Volume, \ Qv
\ /tlv = (2.0 incttes per impervious acre) '( impervious affes of BMP watershed)

\ llv = (2.0 inches )'( 1 ft / 12 inches) ' (43560 sq. Ft per acre) ' (impeNious acfes of BMP watershed)

WQv = (2.0 inches X I ft / 12 inches) ' (43560 sq. Ft per acre) '

1/2 t Il,, =

1/2 \ 
'a! 

=

Elevation of 12 \ llv =

Elevation of release inlet for 12 water quality volume =

Average head, in feet, on release inlet =

Average release rate calculation

4.36 = 31668 cu. Ft

15834cu.Ft RequiredVolumeforPermanentPod
34260 cu. Ft Design Volume for Pemanent Pool

15834 cu. Ft Volumeto be Released in 24'Houfs

::::::i::::::1j::::::::::::::::::::::::::jjt::::i:::::::::::j::::::::t:ii::::

:::::j::::jji::::::i::::::::::j::i::::::::::::::::::::::::::a:i:i:::::::j:i::

#VALUE!

15.834.1 cubicfeet = 0.2 cfs

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

Calculation of size of release inlet for 12 \Ahter Quality Volume
Dameter of Release Inlet = 2' ( O / (64.32 * (h I Z)) ^ (1/2)' 0.6 - 3.14))) ^ (1t2)

where, Q equals Average Release Rate, in cfs
h equals Average Head, in feet

Diameter of Release lnlet = #VALUE! feet or #VALUEI inches

100% of Water Quality Volume is stor€d in nonml pool. No routing of UUQV tequircd. (

Page 4



v. DETERIIIININC RELEASE RATE OF I-YEAR, 24.HOUR DETAINED FOR 24 I{OURS FOR STREAIII CHANNEL PROTECTION

Area=

Tc=

P=

Qu=

Direci Runofr=

o=

Qo/Qi=

Qo=

Vs/Vr=

Vs=

Average Florv Rate (Qo)=

Average Head=

Area of Orifice=

Orifice OiameteF

::,:,:,:,ii',tiiiia:,r:,:,ii:,riii,,ii':::ii :::::::i :,?.zJ,i Acres, or
:f :::::: t: i::::::::i::: ii: ri:: ir:::: t]:ui

:r::::.:::::::.::::::j: ; : 4 ..:rir::\a :\: :, :r' 9Z:

.i:ii:.:.:.iii:iiiiii:iiiii:.iiii:.:.ii:.:iiii:::p,rlli n,.
:::: ::: :::::::::::::::::::::::::::::::::ii:::: j::::::::::::::i::4- ih
: : : : : : : ii: : : i: : : : : : ::: l: i: :::ii: : ii: : : : r: r!ig. - il r.

o.427

624.64 csm/in.

0.5 in.

3.81 cfs

0.028

0.11 cfs

0.&13

0.2ff) AGfi
9,124 cu. ft.

0.11 c'fs
a:: j::j:::::::a::::::::a:::tja:l:::ti::::::r::a1ti 4j:: jj: j::::::::,:::::::::::l::::j::::::::f::::::#r: r.

0.01 sq. fi.

0.13 fl
1.6 in.

0.0114 sq. mi.

(Rainfall depth for 1-year retum period)

Initial abstrac{ion is all lo€ses before runofi @ins.
le surface depressions, water intercepted by vegiHion,

a/aporation.....(SeeTRss Chapter 2, Equation 2-1)

Unit Peak Dsc-harge - Peak disdlarge per square mile

per indr of runof (Units are "cubic square miles per ing

Runotr in inches (See TR55 Chapter 2, Equation 2'1)

Peak lnflo\ r Discharge

Ratio of Peak Infld , Etrscfiarge to Peak Outrlotv

Discharge (See TR55 Chapter 6)

Peak oumow Discharge {See TR55 Chapter 6) Taken

frorn Maryland Dept of Sormwater Manaoement

Appendix D. 1't, figured. 1 1.2. The curve for 24hr

detention used in Chart 1 was scaled and a cilNe u|as

frt to the data points. The resulting equation, $,hich

appears on the chart yields a very good fil

Ratio of Volume Stored to Volume Released (See TR55

chapter 6). value Computed using equation for
Figure 6-1 as shown in Appendix F

Required storage Volume

(3 orifice used in design)

Page 5
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AES Projet No.:
Project Title:

Ghannel Protection Volume

88184
BMP 1; WINDSORMEADE WAY 1-Year Channel Protection Volur

Channel Protection CONSULTI]IG ENGI}IEERS

Post Development Watershed Data

Area = 7.27 Acres
Runoff Curve No. = 82

Time of Concentration = 0.360 hr.
ReturnPeriod=1Yr.

0.0114sq.mi.

Runoff Depth = 2.8 in.

InitialAbstraction (From TR55 Equation 2-2)
Ia = QAo/CN)_2

la = 0.439

Unit Peak Discharge (From TR55 Equation for Exhibit 4)
log (Qu) = C0+C1 log (Tc)+C2(lsggslSz

Qu = 622.16 csm/in

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

Qo/Qi = 0.028

Ratio of volume of storage to volume of Runoff (From TR55 Figure 6.1)
VsNr = C?+C 1 (Qo/Q0 +C2(Qo/ei) 2+C3(eo/e03

VsA/r = 0.643

Vs = 0.477 Ac-Ft
Vs = 20762 cu.ft.

Average Release Rate

Table F-2
joefficients for the eouations used fo qenerate fnure &1

Rainfall Dist. c0 cl c2 c3

I, lA 0.66 -1.76 1.96 -0.73

il, il| 0.682 -1.43 1.64 -0.804

Qi = 8.65 cfs
Qo/Qi = 0.03

Qo = 0.24 cts

611912Q031:16 PM
BMPl_1yr-24hr.xls

Form11
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CALCULATIONS FOR SEDIMENT FOREBAY
WINDSORMEADE WAY, BMP 1

AES Project No.:88184
June 19,2003

SEDIMENT FOREBAY SIZING

Forebay Volume M = 1" per lmpervious Acre

Percent lmpervious of the BMP Watershed, Post-Development

Drainage Area to Forebay
lmpervious Acres to Forebay

38.5%

7.27 acres
2.80 acres

WET VOLUi'E FOR SEDIMENT FOREBAY
Depth Area IncrementalVolume lnc. Volume Sum Sum

(sq. ft.) (cu. ft.) (cu. yd.) Volume Volume
(cu. ft.) (cu. Yd.)

Elevation

69.0
70.0
72.0
73.0

76
274
397

76
198
124

1.0
2.O
1.0

1854
2240
3099
3572

0
2047
5339

3335.5

2047
7386

10721.5



Reseruoir Report
Page 1

Hydraflow Hydrographs by Intelisolve
Reservoir No. 3 - WM Way BMP I
Pond Data

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

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

0.00
1.00
3.00
4.00
5.00
6.00
7.00
9.00

11.00

69.00
70.00
72.40
73.00
74.00
75.00
76.00
78.00
80.00

7,060
7,790
9,320

10,130
14,545
19,605
21,250
24,715
28,634

0
7,425

17,110
9,725

12,338
17,O75
20,428
45,965
53.349

0
7,425

24,535
34,260
46,598
63,673
84,100

130,065
183,414

Culvert / Orifice Structures Weir Structures

IAI tBl lcl tDl lAl tBl tcl tDl

Rise in = 24.0 3.0 0.0 0.0 Crest Len ft = 7.00 150.00 0.00 0.00
Span in = 24.O 3.0 0.0 0.0 Crest El. ft = 76.00 80.10 0.00 0.@
No. Barrels = I 1 0 0 Weir Coeff. = 3.33 2.60 0.00 0.00
fnvert El. ft = 74.0A 74.00 0.00 0.00 Weir Type = Rect Broad

Length ft = 122.O 0.0 0.0 0.0 Multi€tage = Yes No No No

Slope % = O.42 0.00 0.00 0.00
N-Value = .013 .013 .013 .000
Orif. Goeff. = 0.60 0.60 0.60 0.00
Multi€tage = nla Yes No No Exliltration Rate = 0.00 in/hr/sqft Tailwater Elev. = 0.00 fi

Nole: A[ oumom have be€n anal]zed under inlBt and outlet control.

Stage / Storage / Discharge Table
Stage Storage Elevation ClvA GlvB ClvC ClvD WrA WrB WrG WrD Exfil Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 69.00 0.00 0.00 0.00 0.00 0.00
1.00 7,425 70.00 0.00 0.00 0.00 0.00 0.00
3.00 24,53s 72.OO 0.00 0.00 0.00 0.00 0.00
4.00 34,260 73.00 0.00 0.00 0.00 0.00 0.00
5.00 46,598 74.A0 0.00 0.00 0.00 0.00 0.00
6.00 63,673 75.00 0.25 0.22 0.00 0.00 0.22
7.00 84.100 76.00 0.33 0.32 0.00 0.00 0.32
9.00 130,065 78.00 41.96 0.16 41.80 0.00 41.95

11.00 183,414 80.00 60.79 0.09 60.69 0.00 60.78



Hydrograph Plot

Hyd. No. 1

PRE.DEVELOPMENT

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

= SCS Runoff
= 2yrs
= 2.94 ac
= 0.0%
= USER
= 3.50 in
= 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 1.70 cfs
Timeinterval = 2 min
Curve number = 72
Hydrauliclength = 0ft
Time of conc. (Tc) = 58 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 1 1,963 cuft

1 - SCS Runoff - 2Yr - Qp = 1.70 cfs

15.0 17.5 20.0 22.50.0 2.5 5.0 7 .5 10.0 12.5

Time (hrs)
/ HYd. 1

25.4



Hydrograph Plot

Hyd. No. 1

PRE-DEVELOPMENT

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Drainage area = 2.94 ac
Basin Sfope = 0.0 o/o

Tc method = USER
Total precip. = 5.80 in
Storm duration = 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 4.63 cfs
Timeinterval = 2 min
Curve number = 72
Hydrauliclength = Oft
Time of conc. (Tc) = 58 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 30,207 cuft

I - SCS Runoff - 10 Yr - Qp = 4.63 cfs

orl-
o
o

0.0 2.5 5.0 7 .5 10.0 12.5 15.0 17 .5 20.0 22.5 25.0

Time (hrs)
/ Hvd. 1



Hydrograph Plot

Hyd. No. 3
POST.DEVELOPMENT

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

= SCS Runoff
= 25 yrs
= 7.27 ac
= 0.0%
= USER
= 6.40 in

= 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 33.67 cfs
Timeinterval = 2 min
Curve number = 82
Hydrauliclength = 0ft
Time of conc. (Tc) = 21 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 1 17,025 cuft

.E

3zo

3 - SCS Runoff - 25 Yr - Qp = 33.67 cfs

) L
0.0 2.4 4.8 7.2 9.6 12.O 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ HYd.3



Hydrograph Plot

Hyd. No. 3
POST-DEVELOPMENT

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

= SCS Runoff
= lyrs
= 7.27 ac
= 0.0%
= USER
= 2.80 in
= 24 hrs

Hydrafl ow Hydrographs by Intelisolve

Peak discharge = 9.36 cfs
Timeinterval = 2 min
Curve number = 82
Hydrauliclength = 0ft
Time of conc. (Tc) = 21 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 32,864 cuft

3 - SCS Runoff - 1 Yr - Qp = 9.36 cfs

,E
og

0.0 2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ HYd.3



Hydrograph Plot

Hyd. No. 3
POST.DEVELOPMENT

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

= SCS Runoff
= 2yrs
= 7.27 ac
= 0.0%
= USER
= 3.50 in
= 24 hrs

Hydrafl ow Hydrographs by lntelisolve

Peak discharge = 13.82 cfs
Timeinterval = 2 min
Curve number = 82
Hydrauliclength = 0ft
Time of conc. (Tc) = 21 min
Distribution = Type ll
Shape factor -- 484

Hydrograph Volume = 47,883 cuft

3 - SCS Runoff - 2Yr - Qp = f 3.82 cfs

0

,p
og

2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hvd.3



Hydrograph Plot

Hyd. No. 3
POST-DEVELOPMENT

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

= SCS Runoff
= 10 yrs
= 7.27 ac
= 0.0 o/o

= USER
= 5.80 in
= 24 hrs

Hydraflow Hydrographs by Intelisotue

Peak discharge = 29.49 cfs
Timeinterval = 2 min
Curve number = 82
Hydrauliclength = 0ft
Time of conc. (Tc) = 21 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 102,169 cufr

3 - SCS Runoff - 10 Yr - Qp = 29.49 cfs

0

.g(,
g

2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd.3



Hydrograph Plot

Hyd. No. 3
POST-DEVELOPMENT

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

= SCS Runoff
= 25 yrs
= 7.27 ac
= 0.0 o/o

= USER
= 6.40 in
= 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 33.67 cfs
Timeinterval = 2 min
Curve number = 82
Hydrauliclength = 0ft
Time of conc. (Tc) = 21 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = I 17,025 cuft

3 - SCS Runoff - 25 Yr - Qp = 33.67 cfs

0

e()
o

2.4 4.8 7.2 9.6 12.O 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hyd.3



Hydrograph Plot

Hyd. No. 3
POST-DEVELOPMENT

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Drainage area = 7.27 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 8.00 in
Storm duration = 24 hrs

Hydraflow Hydrographs by lntelisohe

Peak discharge = 44.86 cfs
Timeinterval = 2 min
Curve number = 82
Hydrauliclength = 0ft
Time of conc. (Tc) = 21 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 157,401 cuft

3 - SCS Runoff - 100 Yr - Qp = 44.86 cfs

14.4 16.8 19.2 21.6

g
o
o

0.0 2.4 4.8 7.2 9.6 12.O

Time (hrs)
/ HYd.3

24.4



Hydrograph Plot

Hyd. No. 8
Wet Pond Route-no t.w.

Hydrograph type = Reservoir
Stormfrequency = lyrs
Inflow hyd. No. = $
Max. Efevation = 75.29 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge = 0.25 cfs
Timeinterval = 2 min
Reservoir name = WM Way BMP 1

Max. Storage = 69,521 cuft

Storage Indicalion melhod used. Hydrograph Volume = 26,667 cuft

I - Reservoir - 1 Yr - Qp = 0.25 cfs

0.0 4.8 9.6 14.4

/ HYd.3

'19.2 24.0

Time (hrs)

28.8 33.6 38.4 43.2 48.0

/ Hyd.8



Hydrograph Plot
Hydrafl ow Hydrographs by lntelisolve

Hyd. No. I
Wet Pond Route-no t.w.

Hydrograph type = Reservoir Peak discharge = 0.31 cfs
Storm frequency = 2 yrs Time interval = 2 min
Inflow hyd. No. = $ Reservoir name = WM Way BMP 1

Max. Elevation = 75.89 ft Max. Storage = 81,769 cuft

Storags Indication method used. Hydrograph Volume = 34,909 cuft

8 - Reseruoir - 2Yr - Qp = 0.31 cfs

38.4 43.2

,p
o
o

0.0 4.8 9.6 14.4

/ HYd.3

19.2 24.O

Time (hrs)

28.8 33.6

/ Hyd.8



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. I
Wet Pond Route-no t.w.

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

Reservoir
10 yrs
3
76.57 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

10.29 cfs
2 min
WM Way BMP 1

97,106 cuft

Storage Indicalion method used. Hydrograph Volume = 87,080 cuft

8 - Reseruoir - 10 Yr - Qp = 10.29 cfs

.g
og

4.8 9.6 14.4

/ Hyd.3

19.2 24.0

Time (hrs)

28.8 33.6 38.4 43.2 48.0

/ Hyd.8



Hydrograph Plot
Hydraflow Hydrographs by Intelisolve

Hyd. No. 8
Wet Pond Route-no t.w.

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

Reservoir
100 yrs
3
77.15 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

= 26.79 cfs
=2min
= WM Way BMP 1

= 110,416 cuft

Sttrage Indication method used. Hydrograph Volume ='l 42,'l 48 ct tfl.

8 - Reseruoir - 100 Yr - Qp = 26.79 cfs

38.4 43.2

.g()
o

0.0 4.8 9.6 14.4

/ HYd.3

19.2 24.0

Time (hrs)

28.8 33.6

/ Hyd.8
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1EMPORARY SEDIMEI{T BASIN DESIGN DATA SHEET

(with or without an emergency spillway)

Project

Basin # SorHqsr trF6r$ Z Location (re. 3Sf oo !

3.r4

€

1. riifl
Total area draining to basin: q."q acres.

Basin Volume Desigg

Wet Storage:

1. Minirrum required volume = 67 cu. yds. x Total Drainage Area (acres).

67 w.]ds. x il''l acres =711,8 cu. ydg

Available basin volume : 3I3 cu. yds. at erevation .5?J_. (Frorn "/storage - elevation cune)

Excavate,3Sa{ cu. yds. to obtain required volume*.

* Elevation corresponding to required volume = invert of the
onuce.

Available volume before cleanout required.

33 cu. yds. x tl, Ll acres = lLlS"Zcu. yds.

Elevation corresponding to cleanout level = 59
(From Storage - Elevation Curve)

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

= 67 cu. yds. x Total Drainage Area (acres).

acres =W cu. yds.

F

dewatering

4.

,-= l, | ft.

Dry Storage:

7. Minimum required volume

| | tl
67 q. yds. x Lf .'1

Ilt - 712



1992

plus 2 inches).

Preliminary Design Elevations

11.. Crest'of Riser = b{,8
Top of Dam = 1C
Design High Water =

Upstream Toe of Dam

Total available basin volume at crest of riser* = lboc
elevation (,"{,p . (From Storage - Elevation C"*")];

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

Diameter of dewatering orifice = 3 in,

Diameterofflexibletubing = 5

3.r4

cu. yds. at

in. (diameter of dewateringorifice

9.

10.

Basin Shape

L2. kngth of Flow
Effective Width

= 5t,

r-u

We

If s 2, baffles are not required

If I 2, baffles are requir"d X .

ll, n

E-tr
7o t'r

. Runoff

13.

L4.

Q2

Q25

cfs

cfszg,gl
(From Chapter 5)

(From Chapter 5)

Principal Spillway Design

without emergency spillway, required spillway capacity ep = e25 =ff cfs.(riser and barrel) -J

15.

III - 113



1992
3.L4

76. With emergerq spikvay:

n*

Without emergercy spillway:

Assumid availabte head (h) = 0. 3 ft. (Using err)
[ '= 

Design High water Elevation - crest of Riser Ererration

17. Riser diameter (Dr) = {& f ,n. Actuat head (h) = _ ft. ./
(FromPlate3.14-8.)+f4"I *\"it\ 1-i"',.3 :jt' "'t' r,i {,':,{ J

Note: Avoid orifice flow conditions.

18. Barrel length (l) = lTL t.
Head (H) on barrel through embankment = ft.

,€'-i''*
t-- 

- --

(From Plate 3.t4-7).

19. Barrel fiems1s1 = 6q) in.

-_z-(From prate 3.14-8 [concrete pipe] or prate 3.14-4 [comrgated prpe]).

20. Trash rack and anti-vortex device

Diameter = ula 
inches. 6\.J*ll ?,,rf-, rd,cL

Height = u/n 
inches.

(From Table 3.14-D).

Emergenq' Spillway Design

21.. Required spillway capacity e" = e25 - ep = 
t/^ 

*r.
22. Bottom wid$ (b) =-, 

,, %, , 
ft.; th9 slope of the exit channet (s) =

(From Table 3.14-C).

il

r,$rio,,,,*bJ.,.1 
t? r:

III - 114



1992

Anti-SeeD Collar Desisn
ffi.\

23. Depth of water at principal spillway crest (Y) = t,S ft.

Slope of upstream face of embankment (4 = 3

Slope of principal spillway barrel (SJ = 1,5 Vo

I-errgth of barrel in saturated zone (L.) = 15 n.

= 5 dimensions =
r, sJ ,, n-ltl,5 

x Ll,b

Final Design Elevations

25. Top of Dam = 10

Design High water = 6b, | (Z; y. th";
Ernergency Spillway Crest = 1A"
Principal Spillway Crest =

Dewatering Orifice Invert = 51,1

3.r4

: 1..

24. Number of collars required

(from Plate 3.14-12).

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

*r | \ r \'' r{ r:t tuad tr"h.nLnttent

CleanoutElevation = 58

=5b

t)5 ,

m-115



Reservoir Report Page 1

Hydraflow Hydrographs by Intelisolve
Reservoir No. I - TEMP SEDIMENT BASIN

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
8.00

10.00
12.00
14.00
16.00

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

54.00
56.00
58.00
60.00
62.00
il.00
66.00
68.00
70.00

00
1,620
2,365
3,212
4,680
6,380
8,315

10,480
12,880

0
1,620
3,985
5,577
7,892

11,060
't4,695
18,795
23,360

0
't,620
5,605

11,',t82
19,074
30,134
44,829
63,624
86,984

Culvert / Orifice Structures Weir Structures

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

N-Value
Orif. Coeff.
Multi€tage

ft

0.00
2.OO

4.00
6.00
8.00

10.00
12.00
14.00
't6.00

3.0 0.0
3.0 0.0
10
59.70 0.00
1.0 0.0
0.00 0.00
.013 ,000

0.60 0.00
Yes No

cfs

0.00
0.00
0.00
0.09
0.34
o.47
1.75
7.42
8.14

Crest Len ft
Crest El. ft
Weir Coeff.
Weir Type
Multi€tage

200.00 0.00
71.50 0.00
2.60 0.00
Broad

No No

IAI

=G\
= Ril/
=l
= 59.70

= 182.0

='1.44
= .013

= 0.60

= nla

TD]

0.00
0.00
0.00

No

tcllBltctIBI tDl

0.0
0.0
0

0.00
0.0
0.00
.000

0.00
No

lAl
= 4.00

= 65.80

= 3.33

= Rect

= Yes

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Exfittration Rate = 0.00 in/hr/sqft Tailwater Elev

Stage / Storage / Discharge Table
Stage Storage Elevation Glv A ClvB ClvC ClvD WrA WrB WrC WrD Exfil

cfs cfs cfs cfs cG cfs cG cfs
Total

cfscuft

0
1,620
5,605

11,182
19,074
30,134
44,829
63,624
86,984

ft

54.00
56.00
58.00
60.00
62.00
&1.00
66.00
68.00
70.00

0.00
0.00
0.00
0.09
0.34
0.47
0.56
0.03
0.01

0.00
0.00
0.00
0.00
0.00
0.00
L19
7.38
8.'t1

0.00
0.00
0.00
0.09
0.34
0.47
1.75
7.41
8.'12

Note: Alt oumows hrye been analfrsd und6r inlet and odlet conltol.



' Hydrograph Plot

Hyd. No. 4
Sediment basin routed

Hydrograph type = Reservoir
Storm frequency = 25 yrs
Inflow hyd. No. = I
Max. Elevation = 66.11 ft

Hydraflow Hydrographs by Intelisolve

Peak discharge = 2.95 cfs
Timeinterval = 5 min
Reservoir name = TEMP SEDIMENT B
Max. Storage = 45,881 cuft

Storage lndication method used. Hydrograph Volume = 65,680 cuft

4 - Reservoir - 25 Yr - Qp = 2.95 cfs

g
(t
o

5.2 10.4 15.6

/ HYd.2

20.8 26.0

Time (hrs)

31.2 36.4

/ Hvd. a

41.6 46.8 52.0

{*$



WINDSORilEADEWAY

PRE.DEVELOPMENT CONDINONS TO POINT OF CONCERN
A- Pr+Developmenl Drainage Area to Point of Concem =
B. Pre-developmentLand Use, Soil Classificalion and Calculation ofCompositeCurvs Number

Soil Tvoe So:l Hvdrolooic Grouo

CALCULATION FOR SCS HYDROGRAPH GENERATION AND CHANNEL PROTECTION
FOR BMP 

' 
SWM 2

' 511U2003 : :

2i3fl Acres

1)
2'
3)

4)
5)
6)
7)

1re:Oie9ep:::',:::,;:,i,:,::::::. 
:::

17-Johnsto'n : .. j
.1-? i,Johnsron
riDEmpc{ia -,,,,, 

,.

1$DEnibqia :... .:, .;; ,

:::: :: :: :::::tt:::t ::::tti::,:l

:'.'.-i

D
D

l.il li ::'],::::.:Wo(tits:(gdog) 
ii::::iti i,t:l:l

Pavement add Rpofs. (Con)
Woods (good) : i

Pavement and Roofs (Com.)
' Woods (oood) :

,,r,,,r,iri:.liir :l.ll;:;ill::r:l ;:..,.'t .t,..

Curve
Areaof Numbea

Land Use forLand Adiusted
fin Acres) Use (CM (CN)

9..7q
0:04
0s
CIl€9

!ru

2.31

72 50
984
796
98 2a
72 86
00
00

't75
76

Totals =
Composite CN =

Pre-Developmenl Time of Concentrallon Caldjations
1) Overland Flou, (madmm 300 feet)

Surface description (table $7)
Manning's roughness coeffcient., n (table $7)
Length of overland flou L
2-year Z,|-hour rainfall, P2
A\rerage slope of overland Eori, , s
Travel lime, Tt = (0.007'(n'L)^O.8y(P2"0.5"st.4)

2, Sllallow concentrated fo$, (maximum 300 feet)
Surface descdplion, paved or unpaved
Length ofshallou, concenkated frow, L
Average slope of shalla,, concenkated flour, s
Average vdocity, v
Travel time, Tt = U(360O'v)

3) Channel orPipe Flow
Lenglh ofcfiannd flo$r, L
Average velodty ofchannel flotrr, v
Travel Ume, Tt = L{3600!)

Total Time of Concenbation =

itt|}i-1;1!i ,6ght:irhdet5tusli)i:i
o.4

.::l:r':::::::::3OO f eet
3-O inches

.l:: ::::i:t:4,09f feet Per foot
0.43 hours

:unpa\red
. :, : :j;1;ll0 Feet

;i l::iiiiiiil0;0lFt reet per toot
itliiiilii:,i,:r].:3.6: teet per secono

O.Ol hours

:i:,:i!,,t1it:iliiiiii F.et
::::::,.:::,:':i:,1i2:5-; feet per second

O.0O hours

0.i14 houts
26 minutes

Page 1



POSTOEVELOPMENT CONDITIONS TO PONTOF CONCERN (fortotal sit6)
A. PGt-Oevelopment Drainage Area to Point of Concem :
B. Post-dev€loprnent Land Use, Soil Classifcation and Calculation ofComposite Curve Number

Soil Tvpe Soil llvdrolooiccrouo

,r::li,,i::::f :t.a:43: Ages

Curye
Areaof Number

Land Use forLand Adiusted
{in A6res) Use (CM (CN)

.iQi:|9

,,O:ip,

,Qis.,,
:.Q.7,9r:

,,,iiso,t

:oi5!
:Q;69"

4A3

1)

2l
3)
4',)

6)
7)
8)
e)
10)

11)

I$E:EmPqia
i$h,Rii@:
17 - .ldpslon,
17 : Ji5hii3ton,
lAOtFm a:

;|@,iEms 
:

1&€:Crai,en'::

c
c
D
D
c
c
c

- o --od): ,,

, :::Rilad::,,:r :':,i'r:

WotEs.(s!1qdt:,1
.,iir:ii:;::iRoad:, : :::::,::,:i

W''o.Pd.'$.c ..,
:::;,;i.:;;:Roail'::l:;;;.:l:::l*;"]** 

.

72 14
98 19
79 45
98 7A
72 108
98 50
72 50
00
00
00
00

361

82

c.

Total Adjusted cN =
Composite CN =

Post-9e\relopment Time of Concenta$on Calculalions
1) Overland Flow (maximum 30O feet)

Surface descrlplion (table SA
Manning's roughness coeffident., n (table 5-7)
Lenglh ofoverland frour, L
a5-year 2+ttd$ rainfall, P25
Average slope of o\rerland florr, , s
Travel time, Tt = (0.007.(n.L)t.8y(P2t.5.s"0.4)

2) Shdlil concentrated f,oyr (mddmum 3@ feet)
Surface descriplion, paved or unpaved
Length of shallow concentrated flo$r, L
Average slope of shallow concenlrated flour, s
Average velocity, v
Travel lime, Tt = U(360O'v)

3) Channel or Pipe Flou,
Lenglh ofcfiannel florr, L
Average velocity of channel flow, v
Traveltime, Tt = U(360O4)

Tolal Time of Concenfalion =

yLffie:0ia!'\Un li:
o.4

::,r riiii;;iirri:t2(E: Fe€t
6.5 incfies

,1 :itiiiiilti:b:i3: feet pet foot
0.21 hours

rii!",fu{;i;,,
::'' :::::;i,1'iii:ii;ii0i Feet

:'i ': 0 teet per foot
. :,, ,: Oi2 feet per secotd

0.00 hours

i::::::.:.:;;:,;li# f eet

,ii::-::r:::liii{l5l feet per seconO

0.00 hours

O.21 bours
12 minutes
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PROPOSED ESTIMATED PONO(S) VOLUME ABOVE LOWER STAGE or NORMAL POOL BY ELEVATTON

DeothElevalion

rt54.q:

:i56-O

:se.o

:60.0

s2.o

:164,O;

,i663.

'iiFOio

i:tm:o

Area
(sq. ft.)

270, , :

..,,:: ,750i',,i, it,:,:

ri;;r:.iiio, ,:;.;,::'1

: r:i2.iio:;;; :,:ir :::r:

:, 3205::::::::,: ::

::,::,.gf ' 
'::l1,:,,

,,,:,:ZSSOrl, ll:,;,;;;.

:',:i ibliBl":, :r11ii,ii;r

r, iatociilti:t:li ii:::

Incremental Volume Inc. Volume Sum Sum

{cu. ft.) (cu. vd.) Volume Volume
(cu. n.) (fl. vd.)

2.0

2.O

2.O

2.0

2.O

2.O

?.o

2.O

1020

2160

3580

cJ/ c

8150

12495

17735

23385

38

80

133

199

302

463

657

866

1020 38

3180 1r8

6760 250

12135 449

20285 751

32780 't214

50515 1471

73900 2737

L
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v. DETERMINING RELEASE RATE OF I.YEAR, 2II.HOUR DETAINED FOR 24 HOURS FOR STREAM CHANNEL PROTECNON

Area=

CN=

Tc=
P=

la=

Qu=

Direct RunoF

Qi=

QolQi=

Qo=

Vsrur=

Vs=

Average Flou, Raie (Qo)=

Average Head=

Area of Orifice=

Orifice Diameter=

, :,4,{3 Acres, or
:::l: :,821

,,:::,6ii,,t".

1,,,:,rlit'8 n.

0.439

784.97 csmnn.

0.5 in.

2.88 cfs

0.023

0.06 cfs

0.651

0.125 Ac-fr

5,450 cu. n.

0.06 c{s
,', ii n

o.ol sq. fr"

0.10 fl.
1.2 in.

0.0069 sq. mi.

(Rainlall depth for l-year retum pedod)

lnitial abslraction is all losses before runoff @ins.
le surface depressions, water intercepted by vegitalion,

evaporalion.....(SeeTRss Chapter 2, Equalion a1)

Unit Peak Discharge - Peak discfiarge pet square mile

per incfi of runofi (Units are 'cubic square miles per ing

Runofi in incfies (See TR55 Chapter 2, Equation 2-1)

Peak lnflow Discfiarge

Ratio of Peak Inflov Discharge to Peak Ou$olv

Discharge (See TR55 Chapter 6)

Peak Outi@t, Dlsdlarge (See TR55 Chapler 6) Taken

from Maryland Dept. of Stormwater Managemenl

Appendix D.i1, figufed.l1.2. The cilrve for 24hr

delention used in Chart 1 was scaled and a d$ve was

fit to tie dala points. The resulting equalion, whictl

appears on lhe drarl yields a very good ft.

Ratio of Volume Stored lo Volume Released (See TR55 .

Chapter 6). Value Corputed using equalion ,or

Figure &l as sho$rn in Appendix F

Required Storage Volume

(3" odfce used for protection from dogging)

Page 4



AES Projet No.:
Project Title:

Channel Protection Volume

8818-4
BMP 2; WNDSORMEADE WAY 1-Year Channel Protection Volur

Channel Protection COIISI'LTING E}IGINEERS

Area = 4.43 Acres
Runoff Curve No. = 82

Time of Concentration = 0.210 hr.
ReturnPeriod=1Yr.

0.0069sq.mi.

Runoff Depth = 2.8 in.

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

la = 0.439

Unit Peak Discharge (From TR55 Equation for Exhibit 4)
log (Qu) = C0+C1 log(tc)+CZ(og(Tc))'?

Qu = 784.97 csm/in

Ratio of Peak Outflow to Peak lnflow D

Qo/Qi = 0.023

Ratio of Volume of Storage to Volume of Runoff (From TR55 Figure 6.1)
vsNr = c0+c1 (Qo/Q11+C2(Qo/Qi)"+C3(Qo/Q0"

VsA/r = 0.651

Vs = 0.294 Ac-Ft
Vs = 12800 cu.ft.

Average Release Rate

Table F-2

?oetricientsforthe equations used to generate figurc 61

Rainfall Dist. c0 cl c2 c3

t. tA 0.66 1.76 1.96 -0.73

il, ill 0.682 -1.43 1.64 -0.804

(From Maryland Stormwater Design Manual Figure D.11.2)

Qi= 6.65 cfs
Qo/Qi = O.O2

Qo = 0.15 cfs

6119/2003'l:17 PM
BMP2_1yr_24hr.xls

Form11
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Reservoir Report
Page 1

Reservoir No. 2 - WM WAY BMP 2 (DETENTION)

Pond Data

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

Stage I Storage Table

Hydraflow Hydrographs by Intelisolve

Stage (ft)

0.00
0.33
2.33
4.33
6.33
8.33

10.33

Elevation (ft)

59.67
60.00
62.00
64.00
66.00
68.00
70.00

50
3,212
4,680
6,380
8,315

10,480
12,880

0
538

7,892
11,060
14,695
18,795
23,360

0
538

8,430
19,490
34,'t85
52,980
76,340

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

Gulvert / Orifice Structures

tAl lBt
= 24.0

= 24.O

=l
= 59.70

= 182.0

= 1.44

= .013

= 0.60

= nta

Weir Structures

Rise in
Span in
No. Barrels
Invert El. ft
Length ft
Slope %
N-Value
Orif. Coeff.
Multi€tage

3.0 0.0

3.0 0.0

10
59.70 0.00
1.0 0.0

0.00 0.00
.013 .000

0.60 0.00
Yes No

Crest Len ft
Grest El. fr
Weir Coeff.
WeirType
Multi-Stage

tAI

= 4.00

= 65.80

= 3.33

= Riser

= Yes

IDItcltBIICI IDI

0.0

0.0
0
0.00
0.0
0.00

.000

0.00
No

200.00 0.00 0.00
70.00 0.00 0.00
2.60 0.00 0.00
Broad

No No No

Exfiftration Rate = 0.00 in/hr/sqft Tailwater ,r"u.@

Note: All outflo^,s have been analyzed under inlet and outlet conlrol.

Stage / Storage / Discharge Table
Stage Storage Elevation Glv A ClvB ClvC ClvD WrA

cfs cfs cfs cfs
WrB
cfs

WrC
cfs

:

Total
cfs

0.00
0.10
0.34
0.47
1.76

36.54
42.63

Wr D Exfil
cfs cfsft

0.00
0.33
2.33
4.33
6.33
8.33

10.33

cuft

0
538

8,430
19,490
34,185
52,980
76,340

ft

59.67
60.00
62.00
4f.00
66.00
68.00
70.00

cfs

0.00
0.10
0.34
0.50
1.91
36.54
42.63

0.00
0.10
0.34
0.47
0.57
0.24
0.11

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
1.19 0.00
36.29 0.00
42.52 0.00



Hydrograph Plot

Hyd. No. I
Pre-development (5-1 4-03)

Hydrafl ow Hydrographs by lntelisolve

Peak discharge = 2.59 cfs
Timeinterval = 5 min
Curve number = 76
Hydrauliclength = Oft
Time of conc. (Tc) = 26 min
Distribution = Type ll
Shape factor = 484

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

= SCS Runoff
= 2yrs
= 2.31 ac
= 0.0%
= USER
= 3.50 in
= 24 hrs

Hydrograph Volume = 11,806 cuft

3.

2.

2.
orF
C,1
o

1 - SCS Runoff - ZYr - Qp = 2.59 cfs

I

) \

1.

0.

0.0
0.0 2.4 4.8 7.2 9.6 p.A M.4 16.8 19.2 21.6 24.0

Time (hrs)
/ HYd. 1



Hydrograph Plot

Hyd. No. 1

Pre-development (5-1 4-03)

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Drainage area = 2.31 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.80 in
Storm duration = 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 6.36 cfs
Timeinterval = 5 min
Curve number = 76
Hydrauliclength = Oft
Time of conc. (Tc) = 26 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 27,7 42 cuft

I - SCS Runoff - 10 Yr - Qp = 6.36 cfs

0

e
fJ

o

2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 2',1.6 24.0

Time (hrs)
/ Hyd. 1



Hydrograph Plot

Hyd. No. 2
Post-development (5- 1 4-03)

Hydrograph type = SCS Runoff
Stormfrequency = lyrs
Drainage area = 4.43 ac
Basin Slope = 0.0 o/o

Tc method = USER
Total precip. = 2.80 in
Storm duration = 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 6.77 cfs
Timeinterval = 5 min
Curve number -- 82
Hydrauliclength = Oft
Time of conc. (Tc) = 12 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 18,445 cufi

2 - SCS Runoff - 1 Yr - Qp = 6.77 cfs

0

,E()
o

2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hvd.Z



Hydrograph Plot

Hyd. No. 2
Post-development (5-1 4-03)

Hydrograph type = SCS Runoff
Stormfrequency = 2yrs
Drainage area = 4.43 ac
Basin Slope = 0.0 o/o

Tc method = USER
Total precip. = 3.50 in
Storm duration = 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 9.95 cfs
Timeinterval = 5 min
Curve number = 82
Hydrauliclength = Oft
Time of conc. (Tc) = 12 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 26,874 cuft

2 - SCS Runoff - 2Yr - Qp = 9.95 cfs

14.4 16.8 19.2 21.6

g
()
g

0.0 2.4 4.8 7.2 9.6 12.O

Time (hrs)
/ HYd.2

24.0



Hydrograph Plot

Hyd. No. 2
Post-development (5- 1 4-03)

Hydrograph type = SCS Runoff
Storm frequency = 10 yrs
Drainage area = 4.43 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.80 in
Storm duration = 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 21.05 cfs
Timeinterval = 5 min
Curve number = 82
Hydrauliclength = 0ft
Time of conc. (Tc) = 12 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 57,342 efit

2 - SCS Runoff - 10 Yr - Qp = 21 .05 cfs

0.0 2.4 4.8 7.2 9.6 12.0 14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ HYd.2



Hydrograph Plot

Hyd. No. 2
Post-development (5-1 4-03)

Hydrograph type = SCS Runoff
Storm frequency = 25 yrs
Drainage area = 4.43 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 6.40 in
Storm duration = 24hrs

Hydraflow Hydrographs by lntelisolve

Peak discharge = 24.41 cfs
Timeinterval = 5 min
Curve number = 82
Hydrauliclength = 0ft
Time of conc. (Tc) = 12 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 65,680 cuft

2 - SCS Runoff - 25 Yr - Qp = 24.01 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)
/ Hvd.Z



Hydrograph Plot

Hyd. No. 2
Post-development (5-1 4-03)

Hydrograph type = SCS Runoff
Storm frequency = 100 yrS
Drainage area = 4.43 ac
Basin Slope = 0.0 o/o

Tc method = USER
Total precip. = 8.00 in
Storm duration = 24hrs

Hydraflow Hydrographs by lntelisolve

Peak discharge = 31.91 cfs
Timeinterval = 5 min
Curve number = 82
Hydrauliclength = Oft
Time of conc. (Tc) = 12 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 88,341 cuft

2 - SCS Runoff - 100 Yr - Qp = 31.91 cfs

14.4 16.8 19.2 21.6

,9
o
et

0.0 2.4 4.8 7.2 9.6 12.O

Time (hrs)
/ HYd.2

24.0



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 5
Detention Pond Routed

Hydrograph type = Reservoir Peak discharge = 0.36 cfs
Storm frequency = 1 yrs Time interval = 5 min
Inflow hyd. No. = ) Reservoir name = WM WAY BMP 2 (

Max. Elevation = 62.25ft Max. Storage = 9,809 cuft

Storage Indication method used. Hydrograph Volume = 18,396 cuft

5 - Reservoir - 1 Yr - Qp = 0.36 cfs

0.0 3.8 7.6 11.4

/ HYd- 2

15.2 19.0

Time (hrs)

22.8 26.6 30.4 34.2 38.0

/ Hyd.5



Hydrograph Plot
Hydraflow Hydrographs by Intelisotue

Hyd. No. 5
Detention Pond Routed

Hydrograph type = Reservoir Peak discharge = 0.43 cfs
Storm frequency = 2 yrs Time interval = 5 min
f nflow hyd. No. = I Reservoir name = WM WAY BMP 2 (
Max. Efevation = 63.25 ft Max. Storage = 15,327 cuft

Storage lndication method used. Hydrograph Volume = 26,826 cuft l

5 - Reseruoir - 2Yr - Qp = 0.43 cfs

g
og

2

0
0.0 4.1 8.2 12.3

/ HYd.2

16.4 20.5

Time (hrs)

24.6 28.7 32.8 36.9 41.0

/ Hyd.5



Hydrograph Plot
Hydrafl ow Hydrographs by lntelisolve

Hyd. No. 5
Detention Pond Routed

Hydrograph type = Reservoir Peak discharge = 1.37 cfs
Storm frequency = 10 yrs Time interval = 5 min
Inflow hyd. No. = I Reservoir name = WM WAY BMP 2 (

Max. Elevation = 65.93 ft Max. Storage = 33,700 cuft

Storage Indication method used. Hydrograph Volume = 57,292 cuft

5 - Reservoir - 10 Yr - Qp = 1.37 cfs
25

,E(,
ct

2

1

10

5

0
0.0 4.9 9.8 14.7

/ Hyd.2

19.6 24.5

Time (hrs)

29.4 34.3 39.2 44.1 49.0

/ Hyd.5

I



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 5
Detention Pond Routed

Hydrograph type = Reservoir Peak discharge = 12.52 cfs
Storm frequency = 100 yrs Time interval = 5 min
Inflow hyd. No. = I Reservoir name = WM WAY BMP 2 (
Max. Elevation = 66.73ft Max. Storage = 41,036cuft

Slorage Indication method used. Hydrograph Volume = 88,291 cufr

5 - Reseruoir - 100 Yr - Qp = 12.52 cfs

.p
o
C'

0.0 4.8 9.6 14.4

/ HYd.2

19.2 24.0

Time (hrs)

28.8 33.6 38.4 43.2

/ Hyd.5

48.0



Ms JbB # frtg-q

3.14

IEMPORARY SEDIMET.{T BASIN DESIGN DATA SHEET

(u'ith or without an emergency spillway)

Project

Basin # $lrrraor Rrr r 3 I-ocation R"nr"*-l- eff _

Total area draining to basin: Itqgt u.r"r.
SLj{t,r"',,riu. {o.,b.-[,*n

Basin Volume Design

Wet Storage

1' Minimum required volume = 67 st.yds. x Total Drainage Area (acres).

67 cu.yds, x t{. acres = | O-Tl- cu. yds.
,/

. 2. Available basin volume = 33115 cu. yds. at elevatioo S t . ff-a,. storage - elevation curve) 

-
3. Fxca"^*^ <3rl q -- -rds rn ntr+oi- -o^.,.var'e::-::: cu. yds. to obtain required volume*. (*,"- **,o)

' * Elevation corresPonding to required volume = invert of the dewateringorifice. : :

4. Available volume before cleanout required.

Dn,

Dry Storage:

7. Minimum required volume

67 cu.yds. x l{"

#

,F

5.

33 cu. yds.x lt- acres = 5ZB cu. yds.

Elevatiorn corresponding to cleanout level =*,Is"#3[,&:l 
I *,!";,ka #l * .

Distaqce from invert of the dewatering orifice to cleanout level(MiL = 1.0 ft.)

= 67 cu. yds. x Total Drainage Area (acres).

acres = !-o7L cu. yds.

- 4H,5 Y

= 3 ft.

= 1B,O\

Iu - 112



*:*:\

7992

. Runoff

9.

10.

g,6,q 0s t'r tz"en) 7

13.

14.

Q2=

Q25 =

Q3.St crs

15.

3.14

Total available basin volume at crest of riser* = j4fr4 cu. yds. at
elevation 55,f . (From Storage - Elevation Curve)

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

Diameter of dewatering orifice = aj 
in-

Diameterofflexibtetubing = 6 in.(diameterofdewateringorifice
plus 2 inches).

Preliminary Design Elevations

11. Crest'of Riser = ff. f
Top of Dam = Sfr, f
Design High Water =

Upstream Toe of Dam

Basin Shape

L2. I"ength of Flow
Effective Width

= {4L

I-
W.

39=
8o

z.-7

93,l,-l cfs

With emergency spillway, required spillway capacity ep = ez(riser and barel)

If s 2, baffles are not required

If I 2, baffles are required

(From Chapter 5)

(From Chapter 5)

III. 113
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L992

16. With emergency spillway:

Assumed available head (h) =

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

L=- Des@ion-, *Grost ef4Ri€,€,F trletrctbrl

17. Riser diameter (Dr) = 6 O i". Actual head (h) = ft.

(From Plate a.t+-S.1

Note: Avoid orifice flow conditions.

18. Barrel length (l) = _tg ft.

Head (H) on barrel through embankment = ft.

(From Plate j.t4-7).

19. Barrel diameter = 3 O in. /
(From plate 3.14-8 [concrete pipeJ or plate 3.r4-A[comrgated pipeJ).

20. Trash rack and anti-vortex device

Diameter = 1L inches.

Height = Z1 inches.

(From Table 3.14-D).

/
J

21,. Required spillway capacity e" = ex - ep = 4 { , SS ar.

22' Bottom width (b) = , ,r7O, ..tt.; thg slope of the exit channer (s) =A./foot; and the-minimum length of the exit channei loi' =

(From Table 3.14-C).

uql1

3.L4

ft. (using Q) f

III. 114



1992

Anti-Seeo Collar Desigg

23. Depth of water at principat spillway crest (Y)

Slope of upstream face of embankment (Z) =

Slope of principal spillway barrel (Su) =

Iength of barrel in saturated zone (L.) = tr
24. Number of collars required = -3 

dimensions

(from Plate 3.14-LZ).

Final Desigr Elgvations

25. Top of Dam =

3.L4

ffir
#-rE.,
'.:r: '

= l3,lirt.

3 :1.

Vo

ft.
Ir ff';,\ A\,b

Design High Water = & 'q
Emergency Spillway Crest = gf

Principal Spillway Crest = Sfl-f
Dewatering orifice Invert = 5l
cleanout Elevation = tl8

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

Llz

Iil - 115



AES Projet No.:
Project Title:

Ghannel Protection Volume

8818-4
SEDIMENT BASIN 3;WINDSORMEADE WAY 1-Year Channel Pt

Channel Protection
///////xx///J- lt
CONST'LTI}IG EIIGIIIEERS

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)
la = (200/CN)-2

la = 0.273

Unit Peak Discharse (From TR55 Equation for Exhibit 4)
log (Qu) = c0+c1 log(Tc) +c211s9176112

Qu = 696.96 csm/in

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

Qo/Qi = 0.025

Ratio of Volume of Storage to Volume of Runoff (From TR55 Figure 6.1)
V sNr = 69+C I (Qo/Qi) +C2 (Qo/Qil"+Ca(Qo/Qi)'

VsA/r = 0.647

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

Average Release Rate

Table F-2
joefficients for the equations used fo generate fiEure 61

Rainfall Dist. c0 cl c2 c3

t. tA 0.66 1.76 1.96 -0.73

[, ill 0.682 -1.43 't.64 -0.804

Qi = 28.57 cfs
Qo/Qi = 0.03

Qo = 0.72 cfs

611912003'11:23 AM
1 yr_24hr_Worksheet.xls

Form11
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CALCULATIONS FOR SCS HYDROGRAPH GENERATION ANO CHANNEL PROTECTION
FOR SEDIENT BASIN 3 (V|LLAS BtrtP 1l

WINDSOR MEADE
AES Proiect No.: 8818-04

April 21,2003

I. PRE.DEVELOPMENT CONDMONS TO POINT OF CONCERN
A. Pre-Development Drainage Area to Point of Concem = 2.80 Acres
8. Predevelopmer{ Land Use, Soll Classification ard Calculation of Composite Curva Number

Curve
Areaof Number

Land Use tor Land Adiusled
Soil Tvoe

1) 1il) Emporia ComplEx
2) 14-B EmporiaFineSardyLoam
3) 17 Johnston Complex

finAcresl Use{CN}
Soil Hvdrolooic

GrouD

C Wboded, Fair 1.66 73 121

C Wooded. Fair 0.31 73 23
D Wooded. Fair 0.80 79 63

Totals = 2.8 207
Composite CN = 74

C. Pre-Development Trne of Concentration Caldlations
1) Overland Flcnfl (ma)dmum 30O feet)

Surface description (table $7) Wboded
Manning'sroughnessco€fficierf., n(table$7) O.4
Lengthofoverlandflorr, L 3(x) F€€t
2rear24+Durrainfall, P2 3.6 inches
Av3Ege slope of overland flor , s 0.053 te€t p€r foot
Travel time, Tt = (0.007'(n't)^O.8y(P2^O.5-sr0.a) 0.55 hours

2l Shallow concentrated flow (maximum 300 feet)
Surfac€ descriptbn, pa\red or unpa\red Urpaved
Lengthofshallowconcentratedflow, L 1@ Feet
Averago slope of shallon @ricefltrated flow, s 0.t tEet p€r foot
Ar/erage €locity, v 5.0 feet per second
Traveltime,Tt=Lr(3600ir) 0.01 hows

3) Channel or Pipe Flo^,
Lengthofchannelflow, L 0 Feet
AvErag€ v€locity of channel flcN, v 0.0O iaet p€r secord
Travel time, Tt = U(36O0\r) O.0O hours

TotalTimeofconcentratim= 0.56 hours
or 33 mhutes

Page 1



POSTOEVELOPIIIENT COT{DITIONS TO BilP
A. Post-Development Drainage Area to Point d Concem =
B. Postdevelopmeni Land Use, Soil Classification and Cabulation of ComposRe Curve Number

Soil Hvdrolooic
Soil Tvoe Grouo

'15.98 Actes

Curve
Areaof Number

Land Use for Land Adiusted
(in A6esl Use aCN! (CN)

1)
2l
3)
4l
5)
6)
7'
8)
s)
r0)

11€ Craven-Ucfiee
11-C CraverFtldlee
14-B and C Emporia Fine Sandy Loam
14-B and C Emporia Fine Sandy Loam
is-D EmporiaComplex
1$D EmporiaComdBx
'17 Johnston Complex
17 Johnston Complex
l8-B Kempsville Fine Sandy Loam
18-8 Kempsville Fine Sandy Loam

Total Adiusted CN =
Composite CN =

Post-Development Time of Concentration Calculations
1) Overland Flow (maximum 30O feet)

Surface desdiption (table S7)
Manning's roughness coefficient., n (table $7)
Length of o\rertand flow, L
2-year 24+our rainfall, P2
Average slope of overldtd flo\n , s
Travel lime, Tt = (0.0071n'L)^0.8y(P2^0.5's^O.a)

2) Shallo r concenfated flor (madmum 300 feet)
Surface description, paved or unpaved
Length of shallw co$c8ntrated llolir, L
AveEge slop€ of shallov, concefitrated flow, s
Avorage velocity, v
Trav€ltime, Tt = U(36O0\r)

3) ChannelorPip€Flow
Lengthof channelflw, L
Averag€ velocity ot chaml flow, v
Travel time, Tt = U(36q)rv)

Total Time of Concentration =

lmpeNious(roads/homes)
Open Space/Landscaped
lmpervious(roadsrhom€s)
Open Space/Landscaped
lmpervious(roads/homes)
Open Space/Landscaped
lmpervious(roadsrpond)

Open Spc (Grass/Landscaped
lmpervious(roads/homes)

Open SpaceM/ooded

c

c

c
c
D
D
B

I

1.79 98
2.3{t 74
1.57 98
1.23 74
3.39 98
1.92 74
1.32 98
0.55 80
1.23 98
0.65 6'l

15.98

175
172
154

91

332
142
129
44

121
40

1,401
88

c.

residential
4.2
100 Feet
3.6 incfies

0.OZ fegt p€r foot
0.19 hours

Paved
200 Fed
0.2 fe€t P€r foot
3.0 feet per secotld

0.o2 houts

l3m Feet
5 fe€t per second

o.07 lFurs

0.28 hours
17 mhutes

Page2



Il. PROPOSED ESIMATED POND(S' VOLUilE AAOVE NORTAL POOL By ELEVAIION

Area Incremenlalvolume lnc. Volume Sum Sum

42.O

44.O

46.0

48.0

50.0

52.O

54.0

56.0

2.O

2.O

2.O

2

2

2

2

(so. fl.!

680

1 115

1760

25m

3410

8230

10500

52714

0

17'95

2875

4280

5930

11eD

18730

6ts.214

(cu. fl.| (cu. vd.l volume Volume
(cu. ft.) fcu. vd.)

66 1795 66

106 4670 173

159 8950 3ri!1

220 14880 551

431 265m 982

694 45250 1676

2341 1084et 4017

Page 3



IV. DETERIIINING REQUIRED WATER QUALITY VOLUIIE

Due to preliminary considerations, it is desired to provide this site extended detention wet pond to adtieve a 10 point BMP rating for the
facility. Under the James City County guide lines for storm water management BMPS, the extended detention wet pond may have one half
of the water quality vol|mle stred in the permanent pool and me half of the water quality volume released in a 24+our period.

Percent lmpew'ous of the BMP Watershed, Post-Devetopment

Drainage Area of lhe BMP Walershed

lmoervious Acres of BMP WateFhed

54.2o/o

15.98 :icres

9.3O ases

Calculation tor Water Quality Volume, WQv

\ArlCv = (2.0 inches per impervious acre) '( impervious acres of BMP wateBhert)
UAv = (2.0 inches )1 t tt / 12 inchgs) ' (/t3560 sq. Ft per acre) ' (impervious acres of BMP watershed)

!,/Qv = (2.0 inches )"( 1 ff / 12 inches)'(4it560 sq. Ft per are)'

1/2 \a&" =

t12\Ao* =

Elevation of 'll2 Wf,lv =

Elevation of telease inlet for 1/2 wat€r quality volume =

Average head, in feet, on release inlel =

AveEge release rate calculation

9.30 = 67518 or. Ft

33759 cu. Ft Required Volume for Pemanont Pool

0 cll. Ft Design Volume for Permanent Pool
(2" per lmpervious Acre)

33759 cr|. Ft Volume to be Rel€ased in 24-Hours

#ffi
ffi
ffiffiffiffiffi

33.759.0 cqbicfesl = 0.4 cts

(24 hou6 x 60 minutes/hour x 60 seconds/ minute)

Calelation of size of release inlet for 'l12 Wat€r Ouality Volume
Diameter of Retease tntgt . 2 . ( Q / ((v.32. (h I 2ll ^ (1 t2) . 0.6 - 3. 14))) ^ (1/2)
where, Q equals Average Release Rate, in crfs

h equals Average Head, in fe€t

Oiameler of Release lnlel = #Dlvrc! taet or #Dlvro! inches (4'usg in Computer Routing)

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

Page 4



Reservoir Report SeDrHeI.)1 BA$lx) *tg Page I

Hydraflow Hydr€raphs by lntelisolveReservoir No. 3 - Villas BMP I l4l23l03l
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
8.00
9.00

10.00
12.00
14.00
16.00

Elevation (ft)

42.O0
.f4.00
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,O15
16,93s
22,330
26,565
31,050
36,440

0
11,835
16,1 15
2't,210
25,695
15,475
19,633
48,895
57,615
67,490

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

109,963
158,858
216,473
283,963

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

Gulvert / Orifice Structures

tAI tBI
Rise in = 30.0
Span in = 30.0
No. Barrels = |
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
4.0 6.0 0.0
110
51.00 54.00 0.00
0.0 0.0 0.0
0.00 0.00 0.00
.013 .013 .000

0.60 0.60 0.00
Yes Yes No

Weir Structures

tAl
CestLenft = 15.71

GrestEl.ft = 55.50
Weir Coeff. = 3.33
Weir Type = Riser
Multi€tage = Yes

IGIlBttDltcl tDl

0.00
0.00
0.00

No

20.00 0.00
s7.00 0.00
2.60 3.33
Broad
No No

Exfiltration Rate = 0.00 in/hr/sqfi Tailwater Elev. = 0.00 fi

Note: All oumovys hav€ b@n analyzed urdsr inlet and outlet control.

Stage / Storage I Discharge Table
Stage Storage Elevation Clv A

cfs
Clv B Clv C
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
o.72 0.71 0.00
20.88 0.92 1.25
74.85 0.14 0.33

Clv D WrA Wr B
cfs cfs cfs

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.@ 0.00
0.00 0.00
0.00 0.00
18.50 0.00
74.37 52.00

ftcuftft
0.00 0 42.00
2.OO 11.835 44.00
4.00 27,9sO 46.00
6.00 49,160 48.00
8.00 74,855 50.00
9.00 90,330 51.00

10.00 109,963 52.00't2.00 't58,858 54.00
14.00 216,473 56.00
16.00 283,963 58.00

WrG WrD
cfs cfs

Total
cfs

Exfil
cfs

:

:

0.00
0.00
0.00
0.00
0.00
0.00
0.38
o.71

20.67
126.U



Hydrograph Plot

Hyd. No. 1

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

Hydrafl ow Hydrographs by Intelisolve

Peak discharge = 31.75 cfs
Timeinterval = f min
Curve number = 88
Hydrauliclength = 0ft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 93,794 cuft

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

14.4 16.8 19.2 21.6

orF(,
g

0.0 2.4 4.8 7.2 9.6 12.4

Time (hts)
/ HYd. 1

24.0

L



Hydrograph PIot

Hyd. No. 1

VILLAS 1 .POST

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

= SCS Runoff
= 2yrs
= 15.98 ac
= 0.0%
= USER
= 3.50 in

= 24 hrs

Hydraflow Hydrographs by lntelisolve

Peak discharge = 43.59 cfs
Timeinterval = 1 min
Curve number = 88
Hydrauliclength = 0ft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 129,655 cuft

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

0

,9
()
o

2.4 4.8 7.2 9.6 12.0 ',14.4 16.8 19.2 21.6 24.0

Time (hrs)
/ Hvd. 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 lntelisolve

Peak discharge = 82.89 cfs
Time interval = 'l min
Curve number = 88
Hydrauliclength = 0ft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 253,467 cuft

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

14.4 16.8 19.2 21.6

g
og

0.0 2.4 4.8 7.2 9.6 12.O

Time (hrs)
/ HYd. 1

24.0

t



Hydrograph Plot

Hyd. No. 1

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 = 1 min
Curve number = 88
Hydrauliclength = Oft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 286,549 cuft

1 - SCS Runoff - 25 Yr - Qp = 93.14 cfs

14.4 16.8 19.2 21.6

,g
o
o

0.0 2.4 4.8 7.2 9.6 12.A

Time (hrs)
/ HYd. 1

24.0



Hydrograph Plot

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 o/o

= USER
= 8.00 in
= 24 hrs

Hydraflow Hydrographs by Intelisolve

Peak discharge = 124.37 cfs
Time interval = 'l min
Curve number = 88
Hydrauliclength = Oft
Time of conc. (Tc) = 17 min
Distribution = Type ll
Shape factor = 484

Hydrograph Volume = 375,571 cuft

1 - SCS Runoff - 100 Yr - Qp = 120.37 cfs

14.4 16.8 19.2 21.6

.9
o
o

0.0 2.4 4.8 7.2 9.6 12.0

Time (hrs)
/ Hyd.1

24.0



Hydrograph Plot
Hydraflow Hydrographs by lntelisolve

Hyd. No. 2
SED. BASIN 3 Routed

Hydrograph type = Reservoir Peak discharge = 1.40 cfs
Storm frequency = 2 yrs Time interval = 'l min
Inflow hyd. No. = I Reservoir name = Villas BMP 1 (4
Max. Elevation = 54.68 ft Max. Storage = 178,386 cuft

Storage Indication method us€d. Hydrograph Volume = 53,847 cufr

2 - Reservoir - ZYr - Qp = 1.40 cfs

19.2 21.6

g
o
o

0.0 2.4 4.8 7.2

/ Hvd.1

9.6 12.0

Time (hrs)

14.4 16.8

/ Hvd.2



Hydrograph Plot
Hydrafl ow Hydrographs by Intelisolve

Hyd. No. 2
SED. BASIN 3 Routed

Hydrograph type = Reservoir Peak discharge = 30.51 cfs
Storm frequency = 10 yrs Time interval = f min
Inflow hyd. No. = 1 Reservoir name = Villas BMP 1 (4
Max. Elevation = 56.16 ft Max. Storage = 221,900 cuft

Slorage lndication method used. Hydrograph Volume ='157,'124 cuft

2 - Reservoir - 10 Yr - Qp = 30.51 cfs

19.2 21.6

,E
(J

e,

0.0 2.4 4.8 7.2

/ Hvd.1

9.6 12.0

Time (hrs)

14.4 16.8

/ Hyd.2



Hydrograph 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 = 1 min
Inflow hyd. No. = 1 Reservoir name = Villas BMP 1 (4
Max. Elevation = 56.38 ft Max. Storage = 229,425 cuft

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

2 - Reservoir - 25 Yr - Qp = 45.82 cfs

19.2 21.6

e()
o

0.0 2.4 4.8 7.2

/ HYd. I

9.6 12.0

Time (hrs)

14.4 16.8

/ Hyd.2
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6gTr,T"\ James city counfy Environmental Division

/S-2 l,A Stormwater Management i BMP Inspection Report

Q@ Detention and Retention Pond F'acilitiesg
counry BMp ID code {if known) , ?C"8+O

Name ofFacility:

Location:

tlll,n{gor tvlea& rjttlar BmP&l BMPNo.: I or& outr,

Name of Owner:

Name of Inspector:

Type of Facility: rue.p D"ry""fto^ ?*A
weather conditions: fu"\ | 9O ryp., ,frnal Inspection [1 county BMP Inspection Program D owner Inspection

If an inspection itcm is not applicable, mark NA, otherwise mark the appropriate column.

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Roufine - The item checked requires attention, but does not present an immedirte threat to the function/integrity ofthe BMP.
Uryent - The item checked requires immediate affention to keep the BMP opcration al anil to prevent damag e to tbe facilify,

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

Facility Itcm o.K" Routine Urgent Comments

Embankments and Side Slopes:

Grass Height

Vegetation Condition trLot* 6r.,ss t htrlld l* 1ufr-t
Tree Growth tl 4s.rtr56c oO Oal^rrFttf{ h)strtl t$le
Erosion / |/r0r2f evV lrlul smrist o4,l-;ttft[
Trash & Debris

Seepage

Fencing or Benches r'
Interior Landscaping/Planted Areas: D None E Constructed Wetland/Shallow Marsh ilNururaty Established Vegetation

Vegetated Conditions

Trash & Debris r'
Floating Material v
Erosion ,/ Wlq 4vl {g*af StoPnS aroeei*1
Sediment

Dead Plant

Aesthetics

Other

Notes:

Page I of3



r
Faeility Item o.K Routine Uryent Comments

Water ?ools: dPermanent Pool (Retention Basin) fl Shallow Marsh @etention Basin) 5 None, Dry @etention Basin)

Shoreline Erosion Eioo'o 1"10,+ or*t * 6t*
Algae

Trash & Debris

Sediment

Aesthetics

OthEr F,*bq n r& rry;f4l
Infl ows (Describe Types/Locations):

Condition ofStnrcture |ln^a[a,fo Aolsrn& u$4.+ we]-
Erosion t/ Abuc. [e"1"'^* iat<,9
Trash and Debris r/
Sediment

Outlet Protection

Other

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

Condition of Strucnre

Corrosion

Trasb and Debris (/aaa,clt cl l,l*Jd,*
Sediment

Vegetation

Other

Principal Outlet Structure - Barrel, Conduit, etc. :

Condition of Structure

Settlement r'
Trash & Debris v (."--or *rrrih d ltbit
Erosion/Sediment {
Outlet Protection Qlo r&l ttrrzir-r {D b, Ar*aA Pq Ptarr
Other bafo^, Vp*&1rv'e

Emergency Spillway (Overllow):

Vegetation

Lining

Erosion /
Trash & Debris

Other

Notes:

Page 2 of 3



i'-
Facilify Item o.K Routine Urgent Comments

Nuisance Type Conditions:

Mosquito Breeding

Animal Burrows

Graffiti

Other
/

Surrounding Perimeter Conditions:

Land Uses

Vegetation /
Trash & Debris

I

Aesthetics

Access /Vlaintenance
Roads or Paths

/

Other I
Remarla:

Overall Environmental Division Internal Rating: _

Signature:

Title:

Date:

SWMProg\B MP\ColnspProg\InspForms\DetRet. wpd
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a

From:
Sent:
To:
Subject:

Greg Johnson
Friday, April 03, 2009 9:02 AM
'rbottone@vumh.org'
Windsor Meade Villas BMP L

i}v i rr: nll"r* :':ta M i v i sir:r
1t) l -L-. Mounts Bay Road
l}.t), Box 8784
Willia:nsburg. VA 23187-8784
Y-i 51-253-6683
C-757-259-4032
sre qj @j ame s-city. va. us

April3,2009

Windsor Meade Villa BMP I
ATTN: Rich Bottone
453 Mclaws Circle Suite 3
Williamsburg, Virginia 23 185

JCC BMP :PC-240
Counry Plan No. SP-03-04

Dear Mr. Bottone:

The Environmental Divisions has received a record drawing (as-built) for the stormwater management
facility 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 of the project and a concurrent field inspection as performed on March 18, the
following items must be addressed prior to release of the developer's surety instrument for the stormwater
management/BMP facility at the site and to proceed with closing out the project.

Record Dfswins:

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

Constructjon - 4elated ltems (Outfall snd Damt:

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

2. Apply more grass stabilization to all areas.

3. Outfall needs to be construction per plan. Rip rap needs to be placed below lip of flare and reorganized
per plan.

4. Upper end of BMP slopes are eroding and needs to be repaired and stabilized.



5. Rip rap for four bay needs to be repaired. Appears there is not enough stone or stone has been
displaced.

6. Cut trees on slopes of dam flush with the surface of the dam.

7. Clean trash and debris from around the principal structure. Also ensure there is no erosion occuning in
this area.

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



AES CONSULTING ENGINEERS
Engineering, Surveying, and Planning

5248 Olde Towne Road, Suite 1

WILLIAMSBURG, VIRGINIA 231 88

Phone: (7571253-0040
Fax: (757) 220-8994

ATTN: Scott Thomas, P.E.

co.:

Address:

James City County Environmental

WE ARE SEND]NG YOU THE FOLLOWING ITEMS: n

IffiEROFTMN$MIM

f] Under separate cover via

I Specification(s) f] Cnange Order

f] for review and comment

flAs requested by:

THESE ARE TRANSMITTED as checked below:

floriginal(s) Xerintls;

I copy of lette(s)

X Plan(s)

n other:

n For your signature

flns you requested

X ror your approval

n For your use

n other:

REMARKS:

lf enelosures are not as noted, kindly notify us at once.

File name: S:Uobs\Bgl8\O5-WM_Villa Site\Wordproc\Docummt\BMP Csrtt2-17-Og Transmiftat.doc
Form Bev.202

DATE
12-17-O8

JOB NO.
8818-05

FROM:
Wesley Baker, PE

RE
WindsorMeade Villa lMP Record
Draws

RECEI

DEC 1 I

I Attached

ENVIRONI\4EI,ITAL
DIVISION

COPIES DATE No. of Paqes DESCRIPTION

2
1

1

1

08/18/08
12/17rc3
1417/A8
1U17lA8

4 WindsorMeade Villa BMP Record Draws
BMP Cert.
Checklist
Letter to Scott Thomas P.E.

Page 1 of I
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INTRODUCTION

Virginia United Methodists Homes, though the services of AES Consulting

Engineers and Freeman-White Architects, prepared a Master Plan and Rezoning for the

WindsorMeade Project Site in James City County, Virginia This new development was

approved with a detailed master plan in July 2001 by the James City County Board of
Supervison as a Mixed Use Community. Located on the north side of Monticello Avenue

and West of Route 199 and Sorfih of the recenfly completed Ford's Colony Section 30, the

proposed age-resficted development includes various forms of residential development

(singls family, multifamily and assisted care facilities). The origrnal master plan approved

125 individual dwelling units (cunently known as WindsorMeade Villas) at a density of
2.35 unitVacre. The master plan has evolved into the current design in order to satisff

Virginia Deparhent of Environrnental Quality (DEQ) and U.S. Army Corps of Engineers

(Corps) concenN about the wetland impacts for the project. The current design significantly

reduces the wetlands impacts through clusering the development and reduces the residential

density for the single-family component of the development (WindsorMeade Villas) ta 1.7

units/acre (a total of 96 single-family units). It should be noted that since the rezoning, this

project has been in constant development with the Project Tearn, and periodic reviews (by

DEQ, the Corps, the Design Review Board for New Towrq and the James City Cormty

Development Review Committee (a sub-committee of the James City County planning

Commission).

LAKE MATOAKA

3of12
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The topics of this Water auahty Impact Assessment are focused on those proposed impacts

to theJE*mdC Resource Protection Areas (RPAs) resulting from the planned development

on the 105.9-acre site of WindsorMeade. There are six (6) primary impacts:

Impact I - Clearing, grading and installation of entance roads for Villa and Hall

areas from the end of the VDOT right-of-way of WindsorMeade Way.

Impact 2 - Clearing, site grading and installation of Windsor Hall Drive and

associated parking with the HaIl.

Impact 3 - Clearing, site grading and stormwater management consfuction with fe-l1ni J
outfalls, within the El*eM RPA Buffer. These impacts include Villa Entance 5 e 

'5' u.l,

Dry Pond, Windsor HaIl Wet Ponds | &2and Villa BMP 1.

Impact 4 - sanitary and Pedestrian Bridge. clearing and installation of timber - 
fltt5"l

bridge (low impact design) and retaining wall walkway . o*ltr,lt\ fl'|nt

'fu
J4.l'{

o Impact 5 - Clearing, site grading and installation of sanitary

WindsoiMeade Wavto Ford's Colonv Section 30.

sewer &om

,g'5'oi
o Impact 6 - Clearing and site grading for Villa Single Family Units 1,2 and ? r

Thesg single-family units locations are based upon approved master plan. 5 g - 1'0"1

In this assessment, please note: The term oo RPA Buffer" refers to the

RPA Buffers established with perennial stream, wetlands, if any, associated and

adjacent to perennial streams, as defined latest amendment of the Chesapeake

Bay Preservation Ordinance (Chapter 23

January 1,2004.

Code of James City), becoming effective

4of12
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II. CLASSIFICATION OF IMPACTS

Using the latest amendment of the Chesapeake Bay Preservation Ordinance

(Chapter 23 of the Code of James City) as guidance, this assessment attempts to classify

the proposed impacts:

. (i) RoadsandDriveways

o Impact I - Clearing, grading and installation of enfrance roads for

Villa and Hall areas from the end of the VDoT 
"*t;";;;; 

00,."J

WindsorMeade Way. (Administrative Review)

o Impact 2 - Clearing, site grading and installation of Windsor Hall , F -)

Drive and associated parking withthe Hall. (Administrative Review) 1 f-Jq '
. (ii) Flood Control or Stormwater Management

o Impact 3 - Clearing, site grading and stormwater management 
*g*rU

construction with outfalls, within &e$Isncda RPA Buffer. These

impacts include Villa Entrance Dry Pond, Windsor Hall Wet Ponds | _,ac- -

(iii)ut'iryff#,il,f""* 
t' t"--strativeReview)'{htJ;n'iflsd*'

o

o Impact 5 - Clearing, Site Grading and installation of sanitary sewer

from WindsorMeade Wav to Ford's Colony Section 30.

. (tv) Accessory Sfuctures

o Impact 6 - Clearing and Site Grading forVilla Single FamilyUnits 1,

2 and3. These units locations based upon approved master plan.

Exhibit A identifies the relative locations of these impacts on the WindsorMeade project

site. For comparison, Exhibit B identifies the locations of impacts associated with the

WindsorMeade master plan as approved in July 2001.

Further review of the amended ordinance and consulting with the Director of the

James City County Environmental Division has revealed that exceptions for impacts to

the RPA resulting from roads and driveways (Impacts | & 2) and stormwater

management facilities (Impact 3), are managed as an administrative process within the

James City County Environmental Division. As for the RPA irnpacts resulting from

.fftr,

r

li;

lmpact 4 - Sanitary and Pedestrian Bridge. Clearing and installatiori

ig[Land retaining wall walkway.

5of12



I utilities and accessory structures (Impact 4, 5 and 6), exceptions from the provisions of
the amended Chesapeake Bay Preservation Ordinance may require formal exceptions by

I the Chesapeake Bay Board, and therefore would require this Water Quality Impact

I
Assessment. Howevero this assessment will evaluate all proposed RPA impacts.

A it 
'"^p-r du ,,r,,g rufa- l",J Q I A

6of12



I
I

I

I
I

I
I

III. MAJOR WATER QUALITY IMPACT ASSESSMENT

A. Site Narrative

The WindsorMeade site topography is generally rolling, and located along the

unnamed tributaries draining to Powhatan Creek. The elevation range on this properiy is

between 44 to 104 feet above mean sea level (msl). The site has limited areas of steep

terrain (exceeding 25% slope), the surface runoff is directed towards the onsite channels.

According to the James City County soil survey, the site is underlain by a variety

of soil series. However, a common link between most of the soil series is the

characteristic of moderately drained, highly erosive soils. The soils found on the site

include the Emporia complex, Craven Uchee complex, and Caroline fine sandy loam.

These soils are typically found on gently sloping to steep upland ridges, as can be found

on the site.

The hydrologic classifications of the mapped soil types range from group C to

group D (poorly drained) on the site. Among the mapped units, Johnston complex is

classified by the NRCS as a hydric soil. However, Johnston soils are limited primarily in

the areas of the wetlands.

Shrink-swell potential is low to moderate in all soils mapped within the site

boundary, and the erosion hazard potential is high in all soils on slopes greater than 5Yo.

The project site is a heavily forested area. The forested area was damaged from high

winds during the past year.

Existing site runoff is associated with an unnamed perennial sheam which is a

tributary of Powhatan Creek. Powhatan Creek was the subject of investigation by the

Center for Watershed Protection (CWP). The results of the research and investigation by

CWP was reported in *The Powhatan Creek Watershed Management Plan, Draft Report"

dated November, 20A1, which serves as a "blueprint for the protection and restoration of

Powhatan Creek." The WindsorMeade development is identified to be within

I
I
I
I
I
I
I
I
I
I

I
I
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Subwatershed 209-101-1 of Powhatan Creek. In the report by CWP, it mentions that a

management opportunity may be to cluster development to maintain density potential and

optimize open space.

Powhalan Crc:k Watcrshcd
Subwatershed 2Og

B. Review of RPA Impactso Minimization, and Mitigation

Before further review of the RPA impacts proposed with the WindsorMeade

Development, it should be noted that iterative site planning and civil engineering was

very attentive towards wetlands impacts. This resulted in the current plan of

development for the site, balancing adherence to the approved master plan for the site,

geometric considerations, appropriate building separations, required stormwater

management facilities, and public utility connections needs.

8 of12
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Impact I - Entrance Roads for Villa and Hall areas from WindsorMeade Wav (0.54

acres of RPA impacts)

The WindsorMeade Site is split by a perennial stream, with Windsor HaIl on the

west side and the Villa single family units on the east. A crossing of the perennial wetland

is required to access the Windsor Hall site. Additionally another wetland crossing is

required to reach the Villa site. Both of these wetlands crossings were outlined in the

Master Plan. The extension of WindsorMeade Way, from the end of the VDOT right-of-

way, will impact the eVMed RPA buffer by 0.28 acres. The wetland crossing associated

witlr Windsor Hall Drive will impact the extb(ed RPA buffer by 0.26 acres (in addition to

actual wetland impacts).

Retaining walls were used to limit the impacts to wetland and RPA by eliminating

the need to provide 3:1 fills slopes beyond the road section. The retaining walls reduce the

wetlands impacts (for both wetland crossings) by approximate$ A.25 acres.

Impact 2 - Windsor Hall Drive and Parkine Lot for Windsor Hall (0.45 acres of RPA

impacts)

Again, located to the west side of the perennial stream site improvements, it is
proposed to disturb approximately 0.45 acres of e&A RPA buffer associated with the '/
aforementioned perennial sfieam. This area is located on mildly sloped lands of the site

(containing some areas of greater than25%slopes). The purposes of Windsor Hall Drive is

to provide proper vehicular circulation on site and provide perimeter access for emergency

vehicles. Additionally the front parking area provides parking within close proximity to the

dining facilities which will serve those living in the Villa units.

A retaining wall is provided to limit gnding into the wetlands. Runoff from the

parking, roadway and shoulder will be captured by the storm sewer system and directed to

Windsor Hall BMP I &2.

fmpact 3 - Stormwater Management Construction for Villa Entrance Dry Pond,
Windsor Hall Wet Ponds I & 2 and Villa BMP 1 (2.15 acres of RPA impacts)

Extensive design and analysis was conducted in the prepmation of the development

plans for selection and placement of stormwater management facilities. The original master

V

9of12
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plan sought to install a centally located extended detention wet pond in the perennial sheam

(at least 3.44 aqes of wetland impact). This facility would have provided stormwater

management for the entire site and additionatly for other adjacent offsite parcels. The darn

embankment for this facility would have been used for a road access between Windsor Hall

and the Villa site (this roadway has since been abandoned in favor of a lower impact Sewer

and Pedesfiian bridge). In an effort to reduce wetlands impacts the BMP facilrty removed

from the wetland bottom and replaced by individuat facilities around the project. These

facilities include one extended detention dry pond and 4 extended detention wet ponds,

which have 0.10 acres of wetland impacts. Ht'l v-'^"4 neni^pa.t'?

Stormwater management facilities are provided to lessen the effect of hydrology

on downstream receiving channels. Based on the existing topography of the site, the

proposed stormwater management facilities are strategically located on the site so as to

efficiently capture and treat stormwater runoff while minimizing any further and

unnecessaxy impacts on topography. Additional mitigation is s*n a$ unn&€ssary frr
these impacts to the RFA buffer as the alterative would require significant impact to ttre

perennial stream or result in significant loss of residential density fsr the prrject (which

has already been reduced to relocate the BMP out of the wetland area). With the

combination of natural open space, and the two stormwater management / best

management practices designs for the site, the site achieves in excess of the 10 BMP

points found necessary to demonstrate compliance with storm water quahty runoff.

Imnact 4 - Clearing and Installation of Timber Sewer and Pedestrian Bridse and

retainingwallwalk\ilav (0.35 acres of RPA imnacts)

,tri ,
a.;f"@t'IM

The sewer bridge is necessary to provide public sewer service to Windsor Hatl site. 
"10 ,$d

The clearing for the wetland crossing and associated exta(ed RPA buffer impacts, *" the' \
limited to what is required to provide construction ,rccess for the pile constuction. Note that 

/ ,[d\d
this clearing is less than requirements for underground construction and provides a lower Kf
potential of ransporting sediment downstream that may result from excavation tlpe 0J

construction.
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The construction of the timber bridge was proposed to limit the impacts to the

wetlands. The Corps has determined that open pile construction is a non-impact to the

wetlands and as such no wetland permit is required for the pedestrian/ sewer bridge. The

associated retaining wall walkway is required to provide adequate handicap access from - ,* ,Tr*t
the bridge to the site. It should be noted that the Master Plan provided a roadway fffn
crossing for the connection between the Villas and Windsor Hall, which provided for 

-u

vehicular, pedestrian and sewer access between the sites.

Impact 5 - Installation of Sanitarv Sewer from WindsorMeade Wav to Ford's Colonv

Section 30 (0.29 acres of RPA imnacts)

The sanitary sewer connection is required to provide sanitary sewer for all of New

Town West project area (including WindsorMeade Marketplace, up to 350 future

apartments, Windsor Hall and WindsorMeade Villas). The designed alignment is

necessary to provide required service and maintain proper alignment with the existing

sanitary sewer within Ford's Colony.

Impact 6 - Clearine and Site Gradine for Villa Sinsle Familv Units 1.2 & 3 (0.31 acres

of RPA impacts)

The location of Villa units l, 2 and 3 in some measure occur within the EryD(ed

RPA. These units are in the same general location as indicated on the Master Plan.

Additionally clearing and site grading will occur with the site preparation and

construction of these units. Overall the Villa units were clustered and the roadways have

been straightened to maximize the site density and create more open space surrounding

the property. These units can not be relocated due to the current cluster style

development and the only altemative to their location would be to remove the units and

further reduce the density (as outlined within the Master Plan). It should be noted that

cluster development is a suggested mitigation, as part of the Powhatan Creek study, to

provide open space.

1l of12
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In summary, the findings of this Water Quatrty Impact Analysis indicate that:

o The overall project density (single family) has been lowered (from 2.35

units/acre to 1.7 units/acre) to limit the impacts to the wetlands environments.

Also the development has become more clustered which was a

recommendation of the Powhatan Creek Watershed Study.

o Stormwater management facility and sanitary sewer connection impacts to

RPA are required to prevent impacts within the delineated wetlands.

. Approximately 52Yo of the site is treated by a BMP. Additionally over 4 acres

of offsite drainage is treated by the onsite BMP facilities.

o Over 40% of the site has been dedicated to natural open space (approximately

45 Acres).

o 4.67 acres of wetlands buffers were dedicated as open space (over the 2.12

aces requested by the U.S. Army Corp of Engineers).

o Onsite BMPs have been sized to handle additional offsite drainage currently

draining uncontrolled to the perennial stream.

o Well-reasoned designs and methods have been employed to minimize impacts

to the RPA. When unavoidable, the impacted areas have been minimizd to
o'only those areas necessary."

Since extensive mitigation efforts are provided, it is noted that the intent of the

Chesapeake Bay Preservation Ordinance has been honored and upheld in the current

plan of development containing the necessary impacts to the eP'e(:"d RPA.

S:VOBS\88 I 8\05-WM-Villa Site\Wordproc\Reports\881 8050lrOl jag.doc
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INTRODUCTION

Virginia United Methodist Homes, Inc. (VUMH) proposes a master plan and rezoning for
windsorMeade of williamsburg, a Continuing Care Retirement community (CCRC) to be located
in the northwest ponion of the New Town project. The project is to consist of 300 independent
living units, of which approximately 125 are proposed to be detached and auached (duplex) cottage
style units and 175 are proposed to be apartrnent type units located in a main central facilities
building. Also located in the main building is a 47 bedassisted living unit, a 56 bed nt'sing care
unit, and a 16 bed unit dedicated to the care of resident with Alz,heimer's related diseases, as well as
all support facilities such as dining, administration, health and fitress, and commons areas.

This proposed CCRC will be VUMH's seventh such community, continuing a52yearhistory of
providing high quality communities for seniors throughout Virginia. please refer to the separately
bound document "WindsorMeade of Williamsburg, MU Masterplan gnd Design Guidelinesoo fora
more thorough description of the project and it's v.arious progr:rms.

II. TIIE PROJECT TEAM

The following organizations are involved in the planning and development of the property.

' Owner & Developer Virginia United Methodist Homes, Inc. - Richmond, Virginia
. Legal Counsel

. Civil Engineer

. Land Planning/
Architecture

. Environmental

. Traffic Planning

. Fiscal Impact

. Archeological

Kaufrnan & Canoles - Williamsburg, Virginia

AES Consulting Engineers - Williamsburg, Virginia

Freeman White - Charlotte, North Carolina

Williamsburg Environmental Group - Williamsburg, VA
DRW Consultants - Richmond, Virginia

The Wessex Group - Williamsburg, Virginia

Archeological and cultural Solutions - williamsburg, virginia

-l-
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IV. ENVIRONMENTAL STUDIES

A. EXECUTIVE SUMMARY

The Williamsburg Environmental Group, Inc. (WEG) has prepared the following
environmental resource inventory at the request of Virginia United Methodist Homes
(VUMH) for the "WindsorMeade of Williamsburg" property located in James City
County, Virginia. The site area totals approximately 106 acres and includes land
immediately west of State Route 199 and north of Monticello Marketplace. Utilizing the
best available offsite references coupled with onsite review, wEG examined the
following resources:

o Topography
o Soils
o Surface Water
o Wetlands
o Floodplains
o Chesapeake Bay preservation Areaso Vegetation
o Wildlife
o Rare, Threatened and Endangered Specieso other unique and Environmentalry sensitive Areaso Cultural Resources

Based on the results of this review, several of the above-listed resources are
present on the WindsorMeade of Williamsburg property. Most resources are associated
with an unnamed tributary to Powhatan Creek that generally runs east to west through the
property. Powhatan Creek is located within the James River drainage basin.

A query was submitted to the virginia Department of Games and Inlard Fisheries
requesting a list of sensitive species known to occur on the property. Based upon the data
returned, two federally listed species have been confirmed to occur in James City County.
These include the bald eagle (Haliaeetis leucocephalus) and the small whorled pogonia
(Isurio medeoloides). No evidence of bald eagle activity has been documented on the
property; however, the small whorled pogonia has been found withiu the project area.
One colony of the plants and selected individual plants are shown on historic records for

I
I
I
I
t
I

- ll -



the site' wEG is in the process of verifiing whether the indiviciual plants were moved
dwing Route 199 construction.

Finally, a Phase II archeological study of a known site within the project area has
resulted in a recommendation from a qualified archeologist that no further work or
studies be performed.

-12-
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l. Introduction

The WindsorMeade of Williamsburg property consists of approximately 106
acres in James City County, Virginia. The site lies immediately west of State Route 199
and generally north of Monticello Markeplace.

The WindsorMeade of Williamsburg property supports several environmental
resources associated with the natural setting and limited historical land use. The
Williamsbrng Environmental Group, Inc. $rEG) inventoried these resogrces by
analyzing the best available offsite reference material, including James City County base

mapping, u. s. Geolbgical survey (usGS) 7.5 minute topographic mapping, Natural
Resources Conservation Service (NRCS) soil surveys, Federal.Emergency Management
Agency (FEMA) floodplain mapping, aerial photography, and Virginia Departrnent of
Conservation and Recreation (DCR) and Virginia Department of Historic Resources
(DHR) database files. This information was corroborated with site inspections perfomred
by WEG in fall2000.

During the offsite and onsite reviews, WEG evaluated the WindsorMeade of
Williamsburg property for the following resources: topography, soils, surface water,
wetlands' floodplains, Chesapeake Bay Preservation Areas,'vegetation, wildlife, rare,
threatened, and endangered species, unique and environmentally sensitive areas, and
cultural resources. The results of this review are detailed in Section 2. of this document
and summarized in Section 3.

-13-
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Description of Existing Environment

The WindsorMeade of Williamsburg property harbors many environmental

use. In addition, the presence several tributaries onsite relates
many of these natural resourcesJiffiatures and associated drainages. The
environmental attributes of the WindsorMeade of Williamsburg property are described. in
the sections that follow.

Topography

The WindsorMeade of Williamsburg property is located in the Coastal plain
physiographic province in Virginia. The land in the Coastal plain province is generally
level and does not contain severe slopes (Frye 1936). However, moderate slopes (i.e. l0-
15% or greater grade) are present in certain regions of the WindsorMeade of
Williamsburg property, as indicated by the United States Geological Survey (USGS) 7.5-
minute topographic map for Norge, Virginia (1994). The Natural Resources
Conservation Service (NRCS; formerly Soil Conservation Service) Sol Sumey af James
City and York Counties and the City of Williamsburg, Virgina (USDA l9S5) indicates
that some slopes along the unlamed tributary to Powhatan Creek can be classified as
moderate.

The major drainageway on the property extends from the southeast to the

ly nearly level ridgelines and
moderately sloping valleys- Elevations on the property range from less than 40 feet mean
sea level (msl) in the unnamed tributary at the northwestem end of the property to
approximately 100 feet mean sea level in the eastern portion of the site.

-t4-
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b. Soils

The Soi/ Survey of James City and York Counties ond the City of ln'illiamsburg,
Virginia (USDA 1985) maps several soil types within the WindsorMeade, of
Williamsburg property boundary. The hydrologic classifications of the mapped soil types
nmge from group B (moderately well drained) to group D (poorly drained). Among the
mapped units, Johnston complex is classified by the NRCS as a hydric soil. However,
Johnston soils are limited primarily to floodplain areas in the unnamed drainage.

The WindsorMeade of Williamsburg property is predominantly situated on well-
drained soils (e.g. Empori4 Craven, Slagle, Kenansville, Kempsville). Although
inclusiohs of fine-textured soils are known to occur in these sdil types, sampling during
field inspections confirms that the majority of soils onsite are sandy in texture. Shrink-
swell potential is low to moderate in all soils mapped within the site boundary, and the
erosion hazatd potential is slight in all soils with the exception of Empori4 which has a
moderate erosion hazard,potential.

Surface Water

Surface water features on the WindsorMeade of Williamsburg property are
located within the unnamed tributary to Powhatan Creek, as shown on the attached
Environmental Resource Inventory. Most of the creek channel and wetland complexes
within this drainage system are located in forested regions of the property.

The unnamed tributary drains from offsite in the northwestern portion of the
property, flowing westward approximately 1.8 miles to its confluence with powhatan

Creek' The drainage features associated with the lowlands and headwaters typically
support wetlands derived from surface flow and seep drainage. Non-vegetated waters of
the United States were not mapped as present on the property.

-15-
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Wetlands

Wetlaods are areas such as swamps, marshes, and bottomlands that support a
predominance of vegetation typically adapted to saturated conditions (hydrophytrc
vegetation), soils that formed under saturated conditions ftydric soils), and suffrcient
water at or near the soil surface to produce chemically reducing conditions (wetland
hydrology)' All three of the above parameters must be present for an area to be
determined a jurisdictional wetland as regulated by the U. S. Army Corps of Engineers
(Corps) under Section 404 of the Clean Water Act. Technical criteria and field indicators
for each parameter are presented in the Corps of Engineers lletland Delineation Manual
(Environmental Laboratory lg97),hereinafter referred to as the'19g7 Corps Manual.

The limits of jurisdictional wetlands and other waters of the United States were

, 
delineated by WEG on the prope-rty and confirmed by the U.S. Army Corps of Engineers

1 The technical procedures outlined in the l9g7 corps Manual
were applied during the onsite study. The limits of field located wetlands are presented
on the enclosed Environmental Resource Inventory.

Based upon the data collected, wetlands are located in bottomland areas along the
unnamed tributary to Powhatan Creek within the James River drainage basin. These
areas extend throughout the central region of the site. wetland hydrology for these areas
is derived from a combination of surface and seep drainage. Soils in wetland areas vary
from organic substrates in the bottomland wetland complex to sandy materials in the
headwater seep areas of the drainageways. Regardless of texture, wetland soils onsite
display hydric characteristics such as reduced matrix (chroma ll or 12 with mottles in
Munsell soil color chart notation) and sulfidic odor. The dominant vegetation within the
different wetland habitats is highly variable, as discussed in section 2.g. below.

- 16-
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e. Floodplain

Information and technical data published by the Federal Emergency Management
Agency OEMA) were reviewed to determine the extent of the 100-year floodplain within
the site' General limits of the 100-year floodplain are derived from the Flood Insurance
Rate Map for James City County, Virginia. No portions of the WindsorMeade of
Williamsburg property lie within the FEMA determined 100-year floodplain limits.

Chesapeake Bay Preservation Areas

The Chesapeake Bay Preservation Areas (CBPA) ordinances for James City
County mandate ttrat CBPA's be mapped in association with site development. CBpA,s
include both Resource Protection Areas (RPA) and Resource Management Areas (RMA).

The definition of RPA as outlined in the James City County Ordinance
includes "tidal waters, tidal shores, non-tidal wetlands connected by surface flow and
contiguous to tidal wetlands or to tributary streams, and a 100-foot wide [vegetated]
buffer'located adjacent to and landward of other RPA components. According to James
City County the RPA buffer is an area of "natural or established vegetation managed to
protect other components of resource protection areas and county and state waters from
significant degradation due to land disturbances or uses".

ordinance lists "lands of particular sensitivity" for RMA designations. Areas subject to
classification as RMA's in James City County include highly erodible soils, highly
permeable soils, nontidal wetlands not in RpA's, floodplains, and hydric soils.

g. Vegetation

Information concerning the vegetative
extracted from several resources. The site is

community present at the site was
located in the Coastal plain Floristic

No RPA features are present on the subject prop"fr James City County

the James City County

-17-
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Province as described in The Natural Geography of plants (Gleason and Cronquist
1964)' The typical forest of this province contains extensive stands of pines with over
two-dozen other hardwood species intermixed. The USGS 7.5 minute quadrangle map
for Norge, Virginia (lgg4) and color infrared aerial images indicate that the
windsorMeade of williamsburg property is mostry forested.

Vegetation communities on the WindsorMeade of Williamsburg property may be
classified into three general categories based on species composition, stand structure and
age, and degree of man-induced alteration or maintenance. The three community types
include: l) upland hardwoods; 2) secondary growth or scrub/shrub complexes; and 3)
wetlands' The following paragraphs detail the different vegetation communities onsite.

Of the forested regions on the WindsorMeade of Williamsburg property, the
predominant community type consists of hardwood stands with a small pine component.
Forested uplands are situated on nearly level to steep slopes, and are characterized by a
well-developed, layered structure, with most canopy specimens ranging from 40-70 feet
in height' Typical canopy species include beech (Fagus grandifolia), oak(euerclrs spp.),
hickory (Carya spp.), tulip tree (Liriodendron tulip,ifera), sweet gum (Liquidombar
styraciflua), red maple (Acer rubrum), and occasional loblolly pine (pinus taeda).
Understory species include American holly (IIex opaca), mountain laurel (Kalmia
Iotifolia), hardwood saplings, and huckleberry (Gayrussacra spp.). Ground cover
specimens are not dominant, but partridge berry (Mttchella repens), strawberry bush
(Euorytmus americana),, New York fern (Thelpteris noveboracensis),muscadine grape
(vitis rotundiftlia)' and Christmas fem (Potystichum acrostichoides)are found scattered
along the forest floor.

Scrub and regenerative-growth communities iue scattered along field margins and
in utility easements on the properly. The structure of these areas is indicative of recent
disturbance, usually resulting from recent clearing or abandonment of previously cleared
areas' Scrub and regenerative growth-communities are not dominant onsite, and occupy
only a patchy distribution in the fields, at the headwaters of some drainageways, and in
abandoned tree rows or cleared plots. Typical species include paradise tree (Ailanthus

I
I
I
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I
I

- l8-



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

altissima), cornmon privet (Ligustrum

honeysuckle (Lonicera j aponica), with
and forbs.

vulgare), blackberry (Rubus spp.), and Japanese

several species of native or nafuralized grasses

Bottomland area within the unnamed tributary is dominated by forested nontidal
wetlands' Wetland complexes are typically vegetated with green ash (Fraxinus
pensylvanica), red maple (Acer rubrum), and black gum (Nyss a sylvatica) in the
overstory, and understory species such as spice bush (Lindera benzoin),tag alder (Alnus
serrulata), possum haw (viburnum nudum), highbush blueberry (vaccinium
corymbosun), winterberry (IIex verticillata), dod ironwood (Carpinus caroliniana).
Hydrophytic ferns and herbaceous species are also common, including netted chain fern
(l4roodwardia virginica), cinnamon fern 

. 
(osmunda cinnamomea), golden ragwort

(senecio aureus), microstegium (Microstegium vimineum), sedges (carex spp.),
spikerushes (Cyperus spp.), lizard's tail (Saururus cernuus), false nettle (Boehmeria
cylindrica), smartweeds (Polygonum spp.),beggarticks (Bidens laevis);and rice cutgrass
(Leersia oryzoides).

Wildlife

Information concerning the wildlife species present in the vicinity of the
WindsorMeade of Williamsburg property was accessed through the Virginia Department
of Game and Inland Fisheries (DGIF) Fish and wildlife Information On-line Service, and
supplemented with casual observations made during field visits. The databases accessed
include the Breeding Bird Atlas and Survey, the Biota of Virginia, a database of all
collections made by researchers under the Scientific Collection permit program, and the
Colonial Water Bird Database. This on-line service is a continuously updated, dynamic
system with data provided for information and planning purposes onry.

Birds dominate the list of wildlife inhabitants, with over 170 species listed on the
DGIF registry- Several of Virginia's common mammals are listed, including species of
rodents (e'g' beaver, chipmunk, mole, mouse, squirrel), bats, and larger mammals such as

19-
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deer and fox. Several species of insects are listed, dominated by butterfly species but
also including groups of fly, gnat, tick, and moth.

i. Rare, Threatened And Endangered Species

Information conceming Virginia's threatened and endangered species, rare
species, and unique natural communities is available from the databases maintained by
the Virginia Department of Game and Inland Fisheries (DGIF), the Virginia Department
of Conservation and Recreation Division of Natural Heritage (DCR), and/or the United
States Fish and wildlife Service (FwS). A query was submitted to the DGIF requesting
a list of sensitive species known to occur on the property. Based upon the data returned,
two federally listed species have been confirmed to occur in James City County. These
include the bald eagle (Haliaeetus leucocephalus) and the small whorled pogonia (Isotria
medeoloides). No evidence of bald eagle activity has been documented on the property;
however, the small whorled pogonia has been found within the project area.

The small whorled pogonia is an orchid that has a very selective habitat, growing
on the forest floor of mature hardwood stands positioned on shaded, well drained, north
or east-facing slopes. Dr. Donna Ware, College of William and Mary, conducted a
formal survey for this species on the property in Septemb er 1996. One colony of the
plants and selected individual plants are shown on historic records for the site. wEG is
in the process of verifuing whether the individual plants were moved during Route 199
construction.

j. Cultural Resources

An archaeological site has been documented within the boundaries of the
properfy' A Phase I archaeological investigation on the property was completed in 1990
and the report submitted to the Virginia Department of Historic Resources (VDHR). A
single archaeological site was identified on the subject property (Site 9, 44JC62l). The
site was identified as a prehistoric procurement camp of the late archaic period. A phase
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II archaeological study was completed on this site in July 2000. Based upon the phase I
and Phase II studies, no treatment plan for the properry is recommended and no funher

I 
work or studies are recommended.

I
I
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Summary and Recommendations

It is the conclusion of WEG that several environmental resources are present on
the WindsorMeade of williamsburg property in James City County, virginia. These
resources are related to topography, soils, drainage features, habitat types, and sensitive
species.

It is recommended that development activities incorporate management practices
that reduce the potential for erosion along slopes or moderately erodible soils (e.g.
Emporia complex). Prudent stormwater management planning, including the use of Best
Management Practices (BMPs), will reduce the potential for erosion and sedimentation
within the surface water and wetland resources onsite.

If the proposed development will involve activities in waters of the United States,
including wetlands, authorization from the U. S. Army Corps of Engineers (Corps) must
be received before such activities may cornmence. The Corps permit review process may
involve analysis of several development alternatives and consideration of different water
quality enhancement methods. In addition, coordination with the Virginia Department of
Environmental Quality, and the U.S. Fish and Wildlife Service may be required.

Because of the potential for small whorled pogonia habitat to occur onsite, a
detailed survey for this species by a qualified professional may be required. This survey
would need to be completed within a time frame specified by the U.S. Fish and Wildlife
Service' The typical season for small whorled pogonia surveys runs from May 25to JuIy
15 in James City County.

A Phase II archeological study of a known site within the project area has resulted
in a recommendation from a qualified archeologist that no further work or studies be
performed.

-22-
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B. STORMWATERMANAGEMENT

As a component of the project environmental planning, Mlliamsburg Environmental
Group, Inc. (WEG) has developed a Master Stormwater Management plan which'meets James
City County stormwater requirements for the future development of WindsorMeade of
williamsburg in Jarnes city county, virginia. The plan uses a @id@@to meet
County stormwater requirements such that BMP coverage is maximized while minimizing
environmental impacts and cost. The plan ensures that the development of WindsorMeade of
Williamsburg will not impact the environment due to potential increases in non-point so'rce
pollutants, downstream flooding, and erosion.

STORMWATER EVALUATION CRITERIA

James City County has implemented a 3-step, l0-point Best Management practice (BIvIp)
method to demonstrate compliance with the County's Chesapeake Bay preservation Ordinance
(CBPO)' The County allocates open space credit for land which is not developed and structural
BMP credit for all portions of the site which drain to adequately sized structural BMps.
structural BMPs are assigned from 4 to l0 points depending on design and storage volume.
Highly efficient wet ponds or marsh BMPs receive 9 or l0 points of credit. The total point value
for the site is obtained by taking the fraction of the site served by a structural BMp or open space
credit and multiplying it by its assigned point value and then summing the values. A total.of ten
points for the site is necessary to meet the countyos ordinance.

Additionally, state and County stormwater regulations require that the development
cannot conhibute to downstream flooding or erosion. Specifically, James City County,s strearr
channel protection design criteria specifies 24-hovr detention of the l-year,24-hour storm event.
These criteria replace the previous criteria requiring attenuation of the 2-year storm to its pre-
development level.
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PROPOSED STORMWATER PLAII

WEG performed an extensive alternatives analysis to determine the most appropriate
combination of BMP locations based on stormwater treatnent benefits, cosf and environmental
impacts. Since,

e@minimizes cost and environmental impacts. The proposed development
was evaluated with regard to proposed land use, topography, and wetlands in order to identift
alternative BMP locations which would meet the County's CBpO requirements while
minimizing wetland impacts.

f and open space
to meet the CBPo requirements for the overall Casey Property. The drainage areas for BMps 2
and 8 contain some off-site undeveloped area totating approximat ely 28 acres which is counted
in the structural BMP point allocation. The ten-point compliance worksheet is provided as Table
2 of this document. The ten-point BMPs will be achieved using wet ponds or marsh enhanced
extended detention basins. As final construction plans are generated for each BMp, the design
which produces the least environmental impacts will be provided as the preferred alternative.
Furthermore, peak attenuation will be provided at each proposed BMp to ensure that James City
county's sheam channel protection design criteria are met.

Approximately 60 acres of wetlands exist on the 560-acre Casey property which includes
the WindsorMeade of Williamsburg parcel. In additioru over 20 acres of open space was
identified on the windsorMeade of williamsburg plan. None of the open space is rn, or adjacent
to, the Resource Protection Area @PA) which provides a credit under the ten-point system of
0'15 points per lo/o of the total site area. All other open space has a credit of 0.10 points per lyo
of the total site area-
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PHASING OF PLAII

Generally, BMPs will be constructed concurrently with the first phase of development
planned within each individual BMPos treafinent watershed. Final BMp construction plans will
be submitted with site plans for the initial development within each watershed. The BMps will
be designed to accommodate all futrne development within their watersheds.

CONCLUSION

A conceptual stonnwater management plan has been developed which minimizes impacts
to the environment and meets the criteria specified in the James City County Chesapsake Bay
Preservation Ordinance for treatment of nonpoint source pollutants. The plan utilizes structural
BMPs and open space to meet the County,s requirements.

-26 -



I
I Table2

Worksheet for BMP Point System

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

Project Area = 560 acres

A. STRUCTURAL BMP POINTALLOCATION
Area of project

Served by BMp
BMP (acres)
2 249.50
3 36.34
4 62.24
8 156.60
22 5.47

TOTAL

8.. NATURAL OPEN SPACE CREDIT

Area of Open
Space (acres) Fraction of Site

0.00 0.00
50.00 0.09

TOTAL

C. TOTAL \A/EIGHTED POINTS
Structural NaturalOpenSpace

BMP Points points

9.11 0.89

Fraction of Site
BMP Points Served by BMp

10 0.45
10 0.06
10 0.11
10 0.28
10 0.01

Natural Open Space Credit
0.15 per 1% of site area
0.10 per 1% of site area

Weighted
BMP Pointrs

4.46
0.65
,1.11

2.80
0.10
9.11

Points for
NaturalOpen

Space
0.00
0.89
0.89

Total
= 10.00

-27-



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

rl

COMMUMTY IRRIGATION WATER SUPPLY

A preliminary water supply analysis was performed to determine the availabiliw

@ The goal of the analysis was to evaluate all potential irrigation supplies
based on yield, quality, cost, and environmental impact and recommend the most feasible
combination of sources.

DEMAIYDS

Williarnsburg Environmental Group, Inc. (WEG) has estimated the irrigation
demands for the development based on modeled evapotranspiration @T) rates and.long-
term published climate data. Given the uncertainty of total inigated are; aconservative
estimate of 35-2 acres was assumed based on the land plan. TLis analysis indicates that
normal year demands would be roughly l0 million gallons (MG) and drought year
demands would be about 22MG.

STORAGE AI\D RT]NOFF

@rlegb This facility, originally proposed for stormwarer managemen! will be
used for irrigation purposes as well. It is important that this pond morimizes surface
runoffcapture and storage volume. This can be accomplished by,grmimiAngWfrn

The forcing of
stormwater runoff to the pond will also assist in treating a larger portion of the site for
water qualtty. wEG has estimated that the irrigation lake is capable of 6.43 MG of
storage collected from a forced drainage area of 156.9 acres. Based on this drainage
area' it is estimated that runoffin a normal year would exceed 55 MG and approximately
35 MG would be received during a drought condition.

WATER BT]DGET INAT,YSTS

The water budget model was nm to determine if the storage from this proposed
stormwater pond with associated runoffand precipitation could meet irrigation demands.
While the pond would handle any demand in a normal year without utilizing any
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drawdown, the needed volume to meet demands in a drought year would require nearly
total drawdown. This is generally considered to be aesthetically undesirable.

ALTERNATIVE ST]PPLIES

Because of the unpredictability of rainfall and runofl significant lake drawdown
levels and projected drought year deficits, it is recommended that supplemental waters be
identified' Potential sources of supplemental inigation include l.) Groundwater
withdrawal 2.) Municipal water 3.) Effluent.

GROUIDWATE& MUMCIPAL WATER AND EFFLTIENT

Though groundwater is likely available, withdrawal from subsurface aquifers does
not appear to be a viable option. James City County uses grourrdwater as a potable water
supply, therefore groundwater wells for inigation usage are discouraged and higtrly
regulated' Municipal water provides a reliable source of irrigation supply, but is
expensive and use for turf irrigation would likely be prohibited in a drought situation.
Due to the long distance between the James City County sewage treatnent facility and
the project site, use of effluent water for inigation is not considered feasible. Based on
these limitations, all three potential supplies are deemed unfeasible for the project.

WATER CONSERVATION

Since irrigation supplies may be limited for the developmen! it will be necessar5r
to conserve and manage water wisely. Specific water conservation measnrres have been
identified in an effort to help reduce the amormt of water needed in order to sustain an
athactive liriog environment. These measures include:

. Reducing the total inigate{ areaI using available soil moist're content and daily ET datao hnplementing a highly efficient inigation systlm. using weather station data and other onsite information datao creating naturalized areas with drought tolerant vegetationo Optimizing cultural practices
o Educating the public to accept less than perfect conditions
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Although the completion of a detailed drought management plan was beyond the
scope of this reporf this section can function as a framework for decision-making in
future planning of the proposed developments.

SUMMARY

In conclusion, the proposed stormwater pond volume should be optimized as a
first step in meeting projected inigation demands. wEG has found this pond would meet
estimated normal year and drought year demandso however unacceptable pond drawdown
would likely result in drought situations. Groundwater and effluent are not feasible and
municipal water is not recommended due to high cost. As supply options are limited,
water conservation will be importan! and should be considered throughout the planning
and design of the project.
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5248 Olde Towne Road . Suite 1 . Williamsburg, Virginia 23188

(757) 253-0040 . Fax (75n 22A-8994 . E-mail aes@aesva.com

April 2,2004

James City County Planning
Development Management
l0l-E Mounts Bay Road
Williamsburg, VA 231 87-8784

-.!^* nI^-RE: WindsorMeade- Villas Construction Plan
Former JCC Case No. SP-003-04
AES Project X". gBrS-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 ofFebruary I l, 2004.

Plg?nins:

,.
Item t : ZoningDesignation

The zoning designation has been modified as requested.

Item 2: DRB Review
fhe bRg has approved this project.-rr._.r."J--'

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

purpose of showing the total pr<lject area.

. n!.a-Item 4: Tax Map Number
tax map number has been revised as requested.

Item 5: Private Roads
Ceneral note I6 has been added to the cover sheet indicating that the roads are to remain

private.

Item 6; Residential Density
The project area and the residential darsity for the villa site have been provided.

:+:'. ""n/tll.l'
coNsutnNe E?.tctNHPS
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Item ?: Number Units
The units have been labeled on all plan sheets as requested.

Itern 8: "Villa"-" - 
Thelerm villa has treen defined on the cover sheet as a single farnily unit as requested,

ltem 9: DRC Review
The DRC ha-s reviewed and approved the site plan.

Item l0: Smalt lVhorled Pogonia Conservation Plan
The small wtrorled pogonia conseryation plan is in the process of being developed. This

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

Item 11: Water Ssurce (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 dralling the age resh-iction douumentation and

understands that these documents are required prior to final 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 form of the tree was specified on the previously submitted plans and is located

in the "comment" section of the plant schedule.

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.

.Item l6: Specimen Trees
There is no possibility of saving any particular kees or plants on site within the limits of

construction due to the earth moving requirements.

JCSA:

Gengral

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

issues with this site plan.
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Item2: Fire Flow Requirements
it is understood that l000gpm fire fltiws will be required throughout the Villas (2500gpm

at the clubhouse) and 2500gpm ai the Hall. The hydrani that is located on the block wittL the
clubhouse has suf'ficient flows and pressures to meet the fire department requirements. (See

water model submitted with thc Villa Entrance Plan, JCC SP-04-04)

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

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

Cover Sheet

ltem 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: Orvner/Deyeloper
Jim Franklin has been added as a contact for the owner.

Sheet No. 5

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 ? & 10 have been shifted to

provide 10" separation.

Item 4; Existing JCSA Easement
The JCSA easement fbr the sewer has been labeled as existing as requested

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

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

requested.

Sheet No. 7

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

provide 1 0' separation.

Item 2: Water Valve
A gate valve has been added as requested at station 10+27.

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

Item 4: 4S-degree Bends
Two 45-degree bends have been added to replace the 9O-degree bend at station 52+AZ.

Item 5: Clubhouse Water l\{eter
No water meter is sized for the clubhouse as the site is master metered. Once fixhne

information has been provided to us, calculations will be shown to ensure that the l" water line is
correcrly sized fbr the ilubhouse,

ShgE! No- 8

Item 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 forbldg 36 and

MH#14.

ftem 2: JCSA Offsite Water Main, Sta. 10+50
The water line hac been revised to eliminate the requirement of the air release valve.

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

retaining wall.
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ltem 4: Sta.45+t5
The air release has been relocated to station 44+40.

Sheet No. l0

Item l: l0'separation
The sanitary lateral and water service connection for bldg 96 & 57 have been shifted to

provide I 0' separation.

Sheet No. l8

Item 1: Conflict between water and sanitary laterals
The water main has been lowered to prevent possible conflicts between the water and the

sanitary laterals.

ltem 2: Sta, 18+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'l storm pipe has been removed from the profile.

ShWt No. l9

Item l: Sta.29+99 to 30+04
The fittings havobeen adjusted to match the layout inplan view.

Item 2: Sand Cushion (Sta. 36+10)
The sand cushion was removed as there was n0 conflict urith the water line as previously

depicted.

Item 3: Conflict between water and sanitarv laterals
The water main has been lowered to prwent possible conflicts between the water and the

sanitary laterals.

Sheet N.o. 20

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

sanitary laterais.

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

provide an I tl" separation.
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SheetNo. 2l

Item l: Outer Loop Road Profile (Cambridge Course)
a. Sta. 5?+07- The separation between the JCSA waterline and the private water has been

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

ltem 2: South Clubhouse Profile (Weston on the Green- South)
a. Sta. 1&138- The storm size has been corrected.
b. Conflict between water and sanitary laterals-*the water main has been lowered to

prevent possible conflicts between the water and the sanitary laterals.

Sheet No. 22

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

sanitary lateral serving bldg 8a.

Item 2:31s. lp+48
The sanitary sewer crossing has been shown in profile as requested

Sheet No. 23A

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

Item2: Sta. 10+50
The 4" private waterline has been indicated as requested.

Item 3: 24t'storm sewer
The location of fhe 24" storm has been revised

Iten 4; Sta. 15+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.

Shcs!Xa-23
'

a. 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
r. Sta.43+45--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 Iron Pipe (Sta.43+45 to 44+90)-- Ductile iron pipe has been indisated on the

JCSA line within the fill 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 1: Laterals and Water Seryices
The sanitary laterals and water services have been added to the plans as requested.

Sanitary Sewer DaJa Sheet

Item 1: Section 5
Sanitary sewer demand calculations will be provided once the architect has finalizd the

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

ltem 2: Section 6&?
The sanitary s€wer data sheet has been updated to only include the line and manhols

being dedicated to JCSA,

Water Data 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 ha-s been indicated to be 2500 gpm for the clubhouse.

ftem 3: Section 6^** " 
n*t-*iitt Outu *fteet has been updatd to only all the lines being dedicated to JCSA.

Item 4: Section 7
Water 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 th;is
time.
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Item 5: Section I
Only hydrants on JCSA lines have been included on the water data sheet.

Water Distribution Analvsi s

ltem l: lrrigation
fhe iite is not to have irrigation systems supplied {iom the JCSA system.

Item 2: Ford's Colony Fire Flow Test
The fire flow test has been provided as requested.

Item 3: Sunrmary Page
A summary page has bcen provided as requested.

Item 4: Windsor Hall Demands
The f'low demand for the hall is still in flux and calculations will provided once they are

finalized, The 500gpm shown in the current model is a rounded value, up from a 425-475gpm
estimate from the architect. so we f'eel comfortable that the nurnber will onlv be revised lower.

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

that these demands are not fixed.

Item 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 (P-72)- The pipe size has been updated.
c. Pipe Materials - The pipe materials listed in the model are inconsequential and have

been removed from the model to prevent future confusion.
d. Pipe Stetus "Closed" (FC-l) - For modeling pu{poses 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 becomcs closed.

e. Fire Flow (Windsor Hall) - Calculations have been prepared for the fire
department to justifo the reduced fire flow requirement. A 

"opy 
has been provided to

JCSA with this submittal, Once the fire department has approved this calculation we
will forward the fire departments approval.

t f ire FIow (Clubhouse) - The clubhouse will have three hydrants within 300' {one
of which will be trfT the JCSA line with 2500gpm @ 20psi). It 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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Envir onmg n!,al D epartme nt;

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

construcfion,

Items 2: Water and Sewer Inspection Fees
A re,presentative of owner will provide the required inspection fees.

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

Item 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 referencing the roquirement of construction cerfification and interim certification

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

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

are in the Ceneral Notes For Construction of Stonnwater Basins and James City County
EnvironmentalDivisionErosionandSedimentControlNotesonsheet25'

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

treen obtained.

Item 8: Site Tabulation
; ;."J;i area breakdown has been provided and an estimated impervious cover

calculation has been provided on sheet 2A.

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

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

They have been provided inlbrmation on the potential fbr saturation.

Item ll: Environmental Inventorv
The environmental inventoty tt* 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 provitled for the disturbance of the "steep" slopes that may be created

with the WindsorMeade Way rcradway as requested

Erosion and Sedfunent Control Plan:
It""r 13: D"rtg" Ch""klltt

Erosion and Sedirnent Controt and Stormwater Management Checklists have been provided
as requested

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

Item 15: E&SC Ptan
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 sedimelrt basins. At that time
the sediment lrgs may be removed and.the interior grades can be established. This is explained
in steps 2-4 of the s€quence of construction.

Item L6: Sequence of Construction
The sequence of construction has been revised as requested to include the removal of

sediment trap #l 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 f'ence is indicated to be installed at the top of the retaining walls once their
construction has been completed.

Item 18: 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 tte sediment basin ori{ice. This sizing was..

ignored for a more conservativc l*yem 24 hour dlawdown, which detsrmined the orifice needed
to be 3".

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

Item 2l: Open Space Credit
A conservation easement plat is being prepared lbr the WindsorMeade project,

1tem22: Pond Benches
A wavier tetter requesting a variance on the bench widths for the BMPs has been

provided.
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Item 23: Pond Buffers
As discussecl on tf,* phone between Chris Basic of AES and Scott Thomas of JCC

Environmental, the area of the buffer impacted by the wall was celculated 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 t'urther action be required.

Item24: Villa BMP #2
An EW-ll detail has been provided indicating how the riser and the EW-1l attach as

requested.

Item 25: BIVIP 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 indicatd on the BMP
"Reservoir Reports" - Stage Storage Discharge Table). Howgver for the sake of clarity *re
volumes below water surface elevation have been removed to preverrt further confusion.

Item 26: Stage Storage
fhe wet pool eievation was incorrectly labeled on sheet l6 and should be elevation 69.0,

Item 27: Pond Tailwater
A tailwater condition was anallzed while reviewing the pond routing. Due to a software

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

Item 28: Emergency Spillway
An emergency spillway detailhas been added as requested

Item 29: Riser Structure (EW-llA Detail)
An EW-l I detail ha^s been provided indicating how the riser and the EW-ll attach as

requested.

Item 30: Concrete Riser and Barrel
e 

""i.-f,.t U.en added to the BMP sections indicating the use of watertight concrete pipe
and dimensions have been provided for the riser bases as requested.

ttem 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 orifices.

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

length as requested.
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Item 34: Pond Drain/Valve
Due to the looati;n of gNrffr on this site it is not f-easible to provide pond drains. These

.structures will require dewatering by pumping for any rnaintenance-

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

the erosion and sediment conffol sheets as requested.

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

into stilling basins {the natural channels are within the wetland areas).

Item 37: HGL Conrputations
The tailwater condition :n rtgt* 

lystem 
#2has been modified to match that of the l0-yr

storm elevation 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.

Item 39: Storm Profiles'-* " 
irrt il; tJ*"t depths have been verified for proper depth.

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

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

Item 41: Inlet Calculations
The inlet performance curves have been revised and resubmifted.

Item42: Inlet Depths
The inlet type for SS#l-l&2 have been modified due to there depth as requested.

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

Item 44: Inlet Grates
Inlet grate t5pes have been indicaterl on all DI-7 inlets as requested.

ltem 45: lnlet 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 added to the cover sheet indicating the requirernent for inlet shaping.
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Item47: f,nd Treatment
A headwall has been inclicated at the outfall of storm system 1 and a flared end section

was added to the outf-all 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
Cuardrail has been discussed for the requested location but after reviewing we would

prefer to wait until the time of oonstruction 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.

Sincerely,

Project Engineer

S:UOBS\llit ltti05-WM_ Villa Site\.Wordprou'il)trumerrt"Villa\ll8l80-51{} | ,villa.lag.doc

Item 50: Geotechnical
The geotechnical report as submitted with the WindsorMeade road construction plan

includes intbrmation on all the proposed BMPs within the project. The re,port 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
localized liners.

I would like to thank you and the other agencies involved for their assistance in the
review ofthis project. Should any further questions arise, please feel free to contact us.



ENYIRONT}IENTAL DTVI$ON RSYItrW COMMEITTTS

WINDSORMEAI'E VILLAS
cou+rY Pr.aIrI No. sP - ts - {t4

FebruuY 13,2N4

Gffi*

L A Lan&Disturbirry Pcrrrh rnd Sittation Agrcemcn! with surety" are required for {ris pmie€t'

Z. Wer md scwcr inspection foes, as appticable, must bc p&ld io full prior to issuance of a Land-

Dt*t tbfttg Pcrmit.

3. w€tlrnds. provi& syidenc€ ttut any necesssry wctlands pauits havc bcen obtsiFd, hrve not

- cxpked or are not ncccssry ror nis pnojccl ILg to chaptcr 23 Cbssspeake Bey.Ycailvqon

ordi$rffi, Scctfun 23-90*9) anO zl-f ftzXAl rbc pcrmit tnt trc Envirouncntal-D. ivigion hu

oa fih rhows fcwcr impcr io wehnds itian 
-*o 

cuticrt phn of dcvclopmcnt for *ds eiu. (N*e :

IH" i;h.d* tiiiig'*"ess* wetlcd prmtts ttraWh tle U.S. Awry Corns af @iyert
fr*{rO-rlJrtict sdinder tl* Yirginra O"ryt1ry 9tE*irwsrental WAW non'fidalwetMs

Trogr-o, whicih becatnc efcctive Octobs l* 2001')

4. A Standrrdlrupcction/l{ainte,na,we agcemcntisrequircdto E:**llteO ***P]TId* t
Ss propossO stomrw*r couvcysnee lytt"*t and Stormwatcr ManagenenttsMP facilitios

arsoci*d widt tris Projsct.

5. *pcord Dmwing md Co,nstruction Certificarion. Thc $or$lwetcr managorrcnt/BMP facilitkx as

p.e"r"a fr- ffi p*J*. wrllyruirc subrnission, rpvicw and approval {t*o.d S*iP (*-
builb) gl cot*to"ti* c€ftificisons Prlor lo rehasc of fte podcd bondswcty' Tl'it ndcs on

fu pr* acooJiagly to cnsrrrc tris activrty 
1s 

adcqudtty coonlin*ea asq Pattormcd bcforc,

&ring and fotffi constructiron in accoreurcc'ii6 iun"nt County guidclbcs.

6. hslgin Ccrtification. Due to thc cluracrristics and dtral pllrpos€ filction of Yl* BMP #1,

itrlrin o*utn#oo ocrtification will be requircd. Rofcr to_slrrstlt County gridclinos for

roqriurrcnts . (Note: The embmbn"i,\orit * bcrcinrl,sy ltme been initiatly cowweted w*r
ryprncd Coutty site plan SP-9 3-03')

7. VPDES. It appcars land disturbonc€ fot the pmisct T:vi*fod oy.(r) *;P11f11[i-f
owwr,s *rpiiliuifry to ragirtcr for a Gsncral tirgli" roil rtant Disctrargc Eliminrtist $ystcm

(VpDSS) frrrir f"r'bischrigcs of Srormwaar &oi ConstTction A3tilticc, ia*oordrnoc widt

currcr roquir*snte or&c firgnia Dcpartmont of environm0ntal aodtty IS 9 -vAc 25-1Eo-10

d ,oq. Conta; dlc fiOo1ry*m i*gional'Offir" of fu DEQ 8t (?57) 5lE-2m0 or tho Centrrl

Offioc et 004) 6984000 &r fistlrsr informetion'

t. $ib T$ulrtion. Provide a total sitc arca for dris portiorl of drc projtrct (as fjneA -\r mees urd

boun& 
", 

rno* * Slrcqts Z, f, anO +) anO an imporvious 
"o"o 

estitn*c' If ovcr 60 porconl it

olpuuba domoilstrrtcd thtit is incotitpfirrcc wiffrthe Chesryarlc Bayondincacc orcor$i#nt

*Utru overall approved masbr plan intcnt'



]t

g, ry$€rsb4 hovidc a note on the cover sbaet ofthc ptars-indicating whi"t T,ttny 
wstoFhad,

rubwsr6r$hcd *Obi"rr"f,t*"tfor which tb projo& l-tg1t{ in - 
(Note: It rye*s tlle

ptgwt tt sttuaii in Sub-Yaerulnd 2Ag, Cd;tuneft1 zAg'nLI of tlg PmthatmCreek

Jdqslzd)

10. lfrodular retaining walls are propoeed for the projcct *otg$ ssuthcrn pcrirnstcr and di'ctnt to

urooosod villa Bi{p #2.:tu;rJt"ining wall adjrccnt toBMP # 2 wilt bc subjwtod q ry"--tiP
f,ffi;;";'ft;";';t;;. rtaiit' wiu be proviM-to orsurc.tto intesdtv

of fosrdetion ;filprgposed ntrining watl in &rc location djaccnt to BfiP{ 2' All of thE

ffi-*rd;*;ri;dirg wrlls suf ue rcvicwcd foroomplianoe andbuilding permit Frposcs

wi$ Codes ComPliaace'

Clgdt Be hcsen*br:

I I . Envirounental Inventory. An cnviroruncatal invortory was providcd on Shcct 2. Thc inventory

ncsds to show tre timit of worlc {"I"*id "ttd 
g.tAilSiitt *t" sorftwost portion:f fu t*

d.ired to Vnfa-nffp * i, 4fso stor" Ire Exint oflrc proposed modulrr rcbining walls and

6* - outlinc for Villa BMP #2'

12. Stoep Slopas. A waivq for stoop slope impots, in writing I n1estryigardloss of vlpttpr ttw

srft*nt slope is nahral or rnan-madc:; Jlrt"t64 mn -nLA" sbpe of 25 Pcrcint or moro will

tnoi" i" ttti ssrne mEnner as a denuded natural slope'

tu*2 Lc&twt Coffiot Pbn:

13. DGriF chccklist Plcase providc a cornplctcd standrrd l:ln:t city cotmty Erosion rod sodiment

costrol and Storrrwater Mrnagemc"lt iirigr ir"o ch€cktist, t$m" to tlit troicct TIP inlont

of tlrc etrecklist is to cnsurt *rJplan fi;; t|8r p*"ioua ari iicms noec$sory for a compl* rnd

oxpeditious review'

14. LfuniB of Worlc Show srd labsl a distinct limit of work (clcaring *q F djttg) arormd the cntirc

cit! pdiphory.- B. ** to inclu& work rssocirbd wit instattrtion of ctosion ard sdinent

eoiltols rj6 o*itr 
"t 

off"*" utility connsctiotrs. Enslre disfi$t€d area ostimates *Ph l*1-.
dig$rb8nc€ inclusive within fi! limits of wort. On Shcot a, drc-{nal }im$ ot.cJc*lng shlf{
irrch!.h ttrc waterlirn tie to Ford's Cd*y and thc finel timib of clorring trydd mt artend ir*o

rrsa idc'tifiJas non-nrl wathnds along thc sos*rcrnboundry of trc projcot site and tbo

;rj"a*grrrd sd;*;r; intt, *r.s"*t comn of tile sit€.

15. E1ESC p6n. Thc phase I erosion and sediment control plan as pt"*ny:1S,3r Si:! *itl 
..

hurdh initial 
"fu*iog 

and grding operstions, hu thrcatemporary sdiment trapt ( #3 # 3 and #

4) whhh * ini"riort ociite, lt rrirtuii 
"r'p."* 

that trc ioaations of ecry. rrns will corflict

wi& rutur" ,itc F""a*g and sit improvcmonts. For oxample, Fry.qg sdimcnr t?p # ! *lith
bos a bottsm u Ef. go Ir siaratcd itt"n uto" tat is proposed to be fillcd to Blov. 9l '5 (11 ft' of

fiU). Addrss whetlrcr an erosion ad scdimcN$ oontil plan as such will Provid6 for a&ryrtc

protection durin-g all phasos of thc lsrddistrnbing activity'
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il.

16. $orycncc of Constnrction. The following comnrctr& pcrtrin to tte sequuroc of constuction rs
on Slred 3.

16r" The seqwnco of construction fails to includc when $edimcnt Trap #l will be removcd.

l6b. Refercnce oftite utiti-tr worl rpl*d to thc Ford's Colory waterlino tie snd thc
rssociatod croaion and sedirnent control mouiur€s within'ec segucnsc of construction.

17. Forirnclr E&S Conrolg. Thc sib's ,Iryog slopas almg dre soufrcrn boundrry of ttrc prolxt
rie rvengc arormd 4 to 10 pcrcent *9 rlopr tcrigss *ri'ioo t i rirrf.r*"il;";;drv pi. t*,
lo0 ft- Thc runoffpotcntial duc to {ris amount of upalopc "cxpoEedz drainage Er$s lwhiet is
!rcer San 3 acrus) conrbincd widr the sitc'sexisting rtip* 

"rA 
sbpe lffi brilt"d tho silt

F"-*llry* maintonmce conc?ms for sih fcncc.-This scengrio ;* io;;; G;irk i;;.ldhilrt d" eite runoffto cner inro {rc adjrccmt non-RPA wetlsds. It is reco,1,g}EnOcC nat if sift
ftuoe is 3orag to bG usod at this looation * prescned that fre arca along th- rogfu;b"*l-j, 

--

sftk Villa k?io Sits bc gn&d in stagcs and immediatcly stabilized iiur r*ri* ;;i#p"
rding rs grldiog opcrations fi'ttowing pr"".emurikthe propoecd sdimg1$ u"po Ep6'hrfs. EC'3 turf'reinforccrnent mrfting is prcf*rcd as thsse slopes rorv Uu subist o
com.ntiltcd runoffuntil thc onsito storm drainagc sysun ir i"dil;ii;ffiil (Note: ako
9drtd tln sequerce of construction accordingb-to r-eflcct staged grdtng ad use of erosion
ffitrcl;wting.)

l8' Tcoporry Sodin€nt Besin (villa BMP # l). $ubmit Scdimeirt Basin Desirsr Data Shgeb ard
rnocireld comp$ons to cnsurc dris sodirnfit brsin deeign is in cornpliari* wisr Minimum
Arnderd & Specification 3.t4 oftfte VESCH.

I 9. Tcuporry Scdinsnt Bssin (Vitla BMP #. A. P"Lrd: qtcul*ions for cizfurg of rtre dcwrtcring
aificc inrert and sizo btsod on a Ghour drawdown. Rcfer to Minimum StaiOurO & Specificrion
!'lit of *c vEsCH. Thc ingludd c*tculatiors tor rlr,mp"r."y-rrdtr* brd iii"* o
i$ucecr of 4" fc the_dcwalcring orificc. Tha dstail e'ntitlod S"Ai*-t nrsn * i 1to U" con"c"toO
s Yifla BMP *2) o.n Shcct 25 of=Sre plnrs inOic"tur a Uiam"tor of 3'. Inclu& c*luiariorr uU
c*rvst the calcuhtim sh€cts or tr drtail as oeessar!.

Storf,qFx XeryscreA / Drsialea:

20' lil{h. Lsbel all Pemnncnt BMPs as proposed for this sitp oonsistcnt witr ths BMp workshoctpd nomnctstrc in t\-Co-unty BMP manrral Fol exugptc, if wct entcn&d Ouontloo p** utt
b bc us.d consistcut with tlre ovcrell lnrstor plan 10 poini urorksho€t, l$cl oar tlrc plans ss wct
sgrdcd debntion pond, Counrty typc A-3 nirf, tO point BMp.

21. Qg S-ryca Crcdit. Provide r conscrvation easemont plat for all Nafirsl Opon $pnoe arcrs as
d*nGd in fu me$er phn BMP workshcst and cxhibii shest t 'BMP foini Uisp'Uf'o po*O"O
h$c derip rcporl

21-, Scld Btrb' Providg r written rcquc$ in writing; fo vrry from rninimum bcnsh width&drdr fsr the rquatic ,"d sr&ty do*ri* * pdid;;ihi;viifid j *j viu" sil{p *
X $ftty berrch tquiremontr n6y b waivrd if intcrior pond si&slopes ars 4Hl lV or flatter.
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24.

25.

Pond Buffers. Assiped BMP point vahps assumc all festurts consisbnt wifr thc County BMP
rnrnual rre provided such as preheehont forcbays, aquatic slrolvos, sbeam chanml protcctioil
vrlume, pond btrtrers, ctc. As full l0 point orodit value is being trkcn for Villa BMP # 2 in the
cdculsflon wo*shet! alt ap'plicablc dcsign featutes must b€ pruscnt. It docs not appc8r trat a
pond brffer, moetingthe County BMP murual rcquirenrcns will bc presmt along tlrc nordr md
srt sid.6 of tho basin due to thc location of the rybining wall. Clari$ how tre loss of thc pond
buerisc$ock will be mitigatcd. The srmc is also truc for Villa BMP # l, as tlrc Outcr Loop
Rmd will bo sihrated in *re pond hrffer along thc ea$t sido of fio hcility.

Vilh BMP # 2. Provide a datail within the plans for principal spillway and the proposed grale top
unit (doocribcd as a modificd DI-l I sitting on a 60'diurercr manholc) for Villa BMP # 2,
Provido appropiate riscr, grrle ard bar &8ih as appticeble

BHP Dceigrs. For stqge+toragc ptrpos€s, the invcrt of the lowcstcontol orificc is rero storryc.
For cxtondcd dctention (dry) basins, this concsponds to thc bottorr ofthe facility. For retEntioa
(#) bcins, this correspon& to clcvation ofthc permurenr (nounal) pool. It app€srs from the
tarsFsbrege{ischarye tablcs provided forVilla BMP #l End #2 trat zero s$oraga oorresponds to
&c botb{n of dre basins whcn it slrould concspond to &c rlcvation of tils pcrmanent pool.
Ctrtwt or provide additional evidcrtcc that tris is not dro ease. (Note: This may rcsult in tlte
bar;iru being severely urdersizedfor streun chanrul potection control purpases.)

Str3n-Srcrags. Please confirmthat the permanc* pool elevation for Villa Pond #2 is actully at
EL 70.0' (as shotvn of plu Sheet lQ and not at El. 69.0'. Note thatfie invsrt of tte 3'orifioe is
kbntifiod on the derail She€t 25 at Bl. 69.0'. Rcvicw and revisc frc plans as neecssf,y to show
corisrnt information.

Pmd Tlilwuer. TailnaCIr conditftrns dir€ctty dovmstrparn of tbs SWlvl/BMP facilitie.s wss oot
eoncidorcd in any of fie hydraulic routing for tb both Villa Pond # I end # 2. Duc to thc
prurnsa of dorlnsterm ryctlsds, Evalsde tle potsntid for tailwatpr coditiors Et file outlct of
fu bcrrul and subscquent eftcb atailwrtcr condition may haw to thc outH dischrges rnd
docisft mfcr surface clevations for caph of the BMP, Incorporato tailwrtsr conditions in the
hsreulb models in the design reput as appr,opriarc ad/or justiS thc usc of no tailwatcr
cordititrns.

Ewrgcacy Spillway. hovide a deteil or typical scction for the l0 ft concrs& em€rgcncy

rylllway shown on tlrc phns for Villa BMP #2.

Rircr Siructure. The riser structurc for Villc BMP # 2 is dcscriH ts a 60" manholo. Provide
dofiils of how tbe modifiod EW-l lA princrpal spillway crest is attachod to tle 60" manhole ard
providc dotails of the brss that will anchor tre riser stnrcture firmly to dre base ard prevcnt
floating

Coners'b Riser and Banel. Speci& watortight reinforced corrcltt* pipe me*ingthe requirenrcnts
of ASTM C36l or ASTM C76 for the rcinforccd concrEtr pipe ds€r ard ot{kt barrel for Vilh
BMP # I and # 2. Provide dimcmions and specificatbns for sizo of thp ansbr brecs for both
BMP rfucrs. Includc provisionc or labcls for scccss and stcps widrin tlrc riscrs for maintcnance
ptrpo6d. (Nou: Dewriptiwz of cotrcrae otlet bsrel, 50fi of 24" eoncrete ptpe, on pl.at Slrect
16 {or Yilla BMP # 2 is nat corrsistent with details, 50 fi of 30" corvrete pW, on plan Sleet 25.
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Calcvl&iotts in tle design reportfff Wla hMP # 2 irrilicae a length of 1A0fi. fu the corrcrete
oglet wrel. Prwide cowktency tlvoaglwut arrd msks conectiiw as rccessry)

Floffiim Comprtations. Providc flotation (buoyancy) computati{rns for *re riscr and base
rtrtlghllcs for bos BMPS. A minimum factor of safity of t.z5 is rccommcndcd.

Lry FIan' Orifice hotcction, Provide r non-clogging hrsh rapk for the ton, flow orific$ for
both BldPs' HDPE fnsh racks pcr Technicd Butlcfid 7 of the VrDCR can be considtred for
rcvicw on a crso-by-crss besis.

Lw Flow Orifice. Coneot-the rytl"d length forthe 3" $choduk t0 PVC pipe shown on ttre
dtsils &r Sedirn*nt Be$in 2 and Villa Pond # 2 on Shest 25. Thc pipe oxtends un&r thc 3:l frtl
olopc ofttre basin dafit ald also undor a 5' safcty bcnch and * aAAComt 6' quxic bcnoh. Thc
@ft spccificd of l0' is obvinrsty incorrcct.

'M Drrin/Valrc. Include provisions for bosr BMPs to providc a pond drain amd valve rystcrnlhi i5 csable of complctety or portialty &aining tre srtins facniry wiUrin ?4 hours f;'fut;
Ed{:ilTcc trryoscs. Thig is consistsnt with County BMP manual requircncnts. Inclgde
ryocificrtions fq valvc sizc, type and rnstcri&ls and sup,porting hsrdwarl.

Silling Basin. hovide deteih for the stilling basin as proposd at the oufall of Villa BMp # Z.
Aho, on tre initirt and ovcrall croeion and ssdimsnt *irmf phn Shccts 3 and 4, taUelatLoutlct

f-t"b"tiry and stilling bssins at stonn &ainage systom ana nf"f outfalls consistent wi6 VESCH
Chrptcr 3 kcys urd synbols.

A&rlueb Orilflow. Outflows fiom SWlvt/BMP fEcilitics must bc dischargsd to an Edcqurte sd
$dl+ftrcd chrnrrol. Facilities disc.harging onto flat scrs with no defi*fr channcl *,fury
l!$tirc 3 onsitc chann€l !o ! nrovidcd which can adcquatcly convcy desigr ftorvs (dischrrgps).
rqf"-t" YSMH pqc s - 61. (Note: Accordhg to tapograptty slwwn-on tti plou, t"tn aaigrtfily az-direa! directly otto wtiforn slwt uptmd of w*lotds, not rr&rat deftBd
rcczivirrycluwnls).

HGL Conrputations. Thc tail wctor elernrtioil utilizod in the storm scwcr hbulrtitm coqputations
br thc system dnining into Vilh BMP # 2 (io. Systc'm 2) shoutd be cqrrscrEd from El. il.ZS n
mnc*pmd to thc 10-yr d@ of trc routtC pond calculations of El. 74.41, or at a minimum tbo 2-
rys *Pq tur.t"co elevation-ofthc_pond. Ensrne deptrs of flow at the inlets or inlct surclurging
Aro to hydnulic gade or inlctlorificc control witl not crosic an undssirablc condition for intim&drc dth sic.

$ormwlcr Corwtyancc Chrnncls. Rcfqsmc dre *Typical Swals Dctail' shown on Sbost 25 to
;ndfu *a Stotgt plan shocb as ncccsslry. Identiiy or label EC-z lincd gras$od r*J*
(rdrocn to hndrcapad [rm) o1 grding and drainegc ptan Shcc6 15 and ti, Ctariry if *t
crrbs strown on the grading and draina& plans arc to rpceivc EC-2 tiniag

$torn Drain Profitcs. If storm drain (scwcr) profilee rre not !o bc providod withiu the project
ph sct, plerse chwk to en$rte tlut minimum covcr is unintained for all storm rugtrt""tr -a *tP* tgn*1piPu *"! typ"s {if }IDPE) or woll thicknssscs (if RCP) are afuuro and dceigrd
br mrximum hcighs ofcovpr.

35.
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Stmm llcsign. Thc pipe segment lcngth in the dcsipr rport between storm drainrge stnrcturc SS
# 146 ad SS # 147 is 50 fccq bwevor, thc lcngttr shwn on the oonstruotion plms ir l6E fost
Euurc tbe pip" segmcnt (and corresponding downstrcrm pipc scgmente) are of corrpct size for a
hrgcr pipc run which would have geater friction losscs. Also, thcrr are two storm drain stusturE
hbelr fq SS # l-40 on Shect 15.

Inkd Calculetions: Some of the pcrformance curvos forDI-l and DI-7 (ftom thc VDOT Drainagc
trilmrnl) as used to compute inla dcfrrs are mislabelod and refsrprpe &op inlct drainagc
finlctrxm, Review for acoracy rnd rsvis€ to i&nti$, tho correct drainatr $fucturc.

hlct Dop*hs. Inlcts SS # l-1, # l-2 excccd 9' in deflh and do not meet minimum depth
Fquirerents per VDOT stadlrds for DI-28 and DI-?D dmp inleb. Specify DI-2EE nd DI-
zDD to eomply rr'i$ VDOT Standrds. Inlst SS # 2-1 exeocds 9' in dopft srd should bo
rprcified as DI-2AA to comply withVDOT Stenderds.

Ihop Inlct Type. Inlct SS # l-7 is epccified as aDI-2B.In ordcrto comply widr VDOT
Sradrds sp€ciry rs a DI-2D sincc it hrs a 36" outlct pipe.

hht fuos. Sprg inlct graie typo to bc uscd witr VDOT StandErd DI-7. Reoommend Gilte
A, typo III for use in pcdestrian arcas rot sub.|ectto taffc loading rmless thcrp re concerns for
e*trirn safety-access tlrcn use Crrafic typc B.

bktD@s. Wtrsre inleb are grcdsrftffi 4 ft, use notes or detaits to include sbpe in accor&nce
Yi6 VDOT Standrd ST-1.

IS-l Slrying. Intct shaping wilt bolp to minimize and prcvont dobris buildups due to chugos in
pipc alignmcnt. Use notcs or dcteils to specrfy intet shping at all storm drain stnrturc$ whcre
chlrys in pipe Elignrcnb occur at s8ucfiros in accordancs wi& VDOT Standffd IS-1.

End Tro&pnl In accsrdare wi& Itoms 4.17 and 5.10 oftbc JCC Stanwvater bairwge
C a*eyure,Slstems (No*BtrIP rel ated) Gewral D*ign *d Cansottction Galdeliws,-govida
*rndard herdwrlls forthe ends of thc storrn drain systoms d tbs following locations: ha 42"
pipo onbring Villa BMP # I and thc 24" pW entcring Ville BMP #2.

Pmd Ldsoaping. Oo landscaping Shsd L2, removc tnscs shown wiftin 25 ft of the principat

dllway silruehnc for Vilta BMP #2. Refcr to Minimum Stsndtrd 3.05 ofthc VSMH for
rdditionl d€tail"d guidance.

Mirpcllnmus. Due to the slose proximrty of Villa BMP # I to orser Loop Road it is highly
Fcourmsrded that a grridcrail be installcd along Outer Loop Rord, botwcen appoximato road
rtrtions l?+30 and lE+70 right.

43,
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firciochnhal. Provids inforrnation (preliminary soil ovahutions, logs, test resuls, reporb, et*.)
5 Docs$ary to substilltiate that existing soils b€ncath Yilla BMP's # I and # 2 arcadoquate to
nstain r pcmlanent pool as intended for watsr qnElrty purposcs.




