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DATE:

TO:

FROM:

PO:

RE:

Stormwater Division

MEMORANDUM

March 13,2010

Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

Jo Anna Ripley, Stormwater

270712

Files Approved for Scanning

General File ID or BMP ID: pc1l0

PIN: 3330100011D

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

Property Description:

Site Address:

Box 2

Agreements: (in lilc rs of son dat") Y Book or Doc#:

60 West Business Park

Lot 1; House of Worship

i+g: lrtooretown Road

Drawer: 2

990026887

990026404

Page:

Comments

As of 3/10/10, Owner or Responsible Party: Williamsburg Congregation of Jehovahs Witnesses
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DECLARATION OF COVENA}TTS

INSPECTION/IVIAIN'TENAI{CE OF DRAINAGE SYSTEM

\ tt 0

THIS DEcLARATIoN, made .-, .6\1I ; December Le22_,
betWeen Williamsbure Conqresation of .Tehowahrs wirnesRec
and all zuccessors in interest, hereinafter ref€rred to as the "COVENAIITOR(S),' owner(s) of the

5493 Mooretown Roadfolowing property:
Deed Book 

-, 

Page No. or Instrument No. 990026404
and James City County, Virgini4 hereinafter referred to as the UCOUNTY.'

WITNESSETH:

We, the COVENAIITOR(S), with full authority to execute deeds, mortgages, other
co\renants, and all rights, titles and interests in the property described above, do hereby covenant with
the COUNTY as follows:

l. The COVENAI.{TOR(S) shall provide maintenance for the drainage system including
any runoffcontrol facilitieq conv€yance systems and associated easements, hereinafter referred to as

the 'SYSTEIvI," located on and serving the above-described property to ensure that the SYSTEM
is and remains in proper working condition in accordance with approved design standards, and with
the law and applicable executive regulations. The SYSTEM shall not include any elements located
within any Virginia Department of Transportation rights-of-way.

2. If necessary, the COVENA.ITITOR(S) shall levy regular or special assessments against
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM
is properly maintained.

3. The CO\1ENA.}.ITOR(S) shall provide and maintain perpetual access from public
right-of-ways to the SYSTEM for the COLJNTY, its agent and its contractor.

4. The CO\1ENA}.[TOR(S) shall grant the COUNTY, its agent and its contractor a right
of entry to the SYSTEM for the purpose of inspecting, operating, installing constructing,
reconstructing maintaining or repairing the SYSTEM.

5. If, after reasonable notice by the COLINTY, the CO\1ENA}',ITOR(S) shall fail to
maintain the SYSTEM in accordance with the approved design standards and with the law and

applicable executive regulations, the COUNTY may perform all necessary repair or maintenance

worlg and the COUNTY may assess the COVENAI{TOR(S) and/or all property sr!rved by the
SYSTEM for the cost ofthe work and any applicable penalties.

6. The COVENAITITOR(S) shall indemnify and save the COUNTY harmless from any
and all claims for damages to persons or property arising from the installatio4 constructiorl
maintenance, repair, operation or use of the SYSTEM.

7. The COVENAIITOR($ shall promptly notify the COUNTY when the

COVENAIITOR(S) legally transfers any of the COVENAI.ITOR(S)' responsibilities for the
SYSTEM. The CO\IENAIITOR(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
COVENAbITOR(S) and the COVENAIITOR(S)'heirs, executors, administrators, successors and

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

9. This CO\IENAIIIT shall be recorded in the Countv Land Records.

'oltt1Tt,"zn rt 1/t ?? OA 4( E t, Z

lJrrrtrtt.',t rA* ':q , i ?'ici
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IN WTINESS WHEREOF, the COVENAI\ITOR(S) have executed this DECLARATION OF
CO\IENAIITS as of this /6 day of DEl€rrae +D-fl..

PrintName/Tittu ree
ATTEST:

covENAlrToR(s)

PrintName/Title
ATTEST:

COMMONWEALTH OF VIRG
CITY/COUNTY OF

aforesaid
the aforegoing

.)

I hereby certfy that on tfris iflday of
NotaryPublic ofthe
personally appeared
instrument to be their Act.

drainage.pre
Revised 2/97

SS WHEREOI,^I have hereunto set my hand and official seal this I tfl day of
,leg3-

My Commission expires: iO - 3t4 I

as to form:

,?44'^7 Ttris Declaratimof Cove,nants prepared by:

J. H. Pruden Jr. (Stilley Co

(PrintName)

Administrative Assistant
(Title)

737 Shields Road
(Address)

Newport News. VA. 23508

Page2 of2

(city) (Skte) (zip)
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James City County' Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: fn accordance with the requirements of the Chesapeake Bay Preservation Ordinonce, Chapter

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

James City County Guidetinesfor Design and Construction of Storwwater Management BMP's.

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

prcject andprior to release ofsurety, an "as-built" plan prepared by a registered Professional

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

including any Best Management Practice (BMP) facilities. In addition,for BMPfacilities involving

the construction of an impounding structure or dam embankment, certiftcation is required hy a

Professional Engineer who has inspected the structare during its construction. Currently there are

over 20 wster quality type BMP's accepted by the County. )

Section 1 - Site Information:

Project Name:
Structure/BMP Name:
Project Location:
BMP Location:
County PlanNo.:

Project Tlpe: O Business
O Office
f, Industrial

D Residential
0 Commercial
B Instinrtional
O Public
/ oth",

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

p Site Area (sf or acres):

E tla
floutr oP h)oa.**rtr
a z,€

""{*il;;hr"M

Description of Storm Management/BMP Facility : Erranaeo DvM

Nearest Visible Landmark to SWM/BMP Facility:

Nearesr Venical Ground Control 1 if knowrr fAc(vorv*lrr.r Bf gfr+ffrre 
1 ?l1.o,tt9C6_13, (Xffi a7 &rrtu-

D JCC Geodetic Ground control fl usGS b Temporary o Arbitrary (other
Station Number or Name:
Datum or Reference Elevation:

Control Description:
Conhol Location from Subject Facility:

Page I of 16
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Section 2 - Stormwater Manasement / BMP Facilitv Construction Information:

PreConstruction Meeting Held for Construction of SWMIBMP Facility: {"", DNo oUnknown
Approx. Construction StartDate for SWMIBMP Facility: (Wn"txtnt C*o
nacitrty Monitored by County Representative during Conr@-tior-
Name of Site Work Contactor Who Constructed Facilitv:
Name of Professional Firrn Who Routinelv Monitored Construction:
DateofCompletionforSWM/BMPFacility: Aeuu t4
Date of Record Drawing/Constuction Crrtin

( Note: Record Drawing and Construction Certijications are required within thirty (30) days of the
completion of Stormwater Management and/or BMPfaciliry construction. Record Drawings and
Construction Certilications must be rcviewed and approved hy the James City County Environmental
Division prior to tinal inspection, acceptance and hond or surety release. )

Section 3 - Owner / Designer / Contractor Information:

OwnerlDeveloper: (Note: Site Owner or Applicant responsiblefor development of the project.)

Name: CeAWt-o bae*^J
Mailing Address: ?o Dtzx-tzrt- 24 o

Business Phone:

Contact Person:

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

FirmName: L*r', l4ora7a Dugror.l Gr*"P
Mailing Address:

Fax: ?.U-
Responsible Plan Preparer:
Title:
PlanName:
Firm's Project No. l9?aOrlo - ?OZ. ad
p1ffipa1il lb-3o-qq , QEltq{'O ll -E - 7cl
SheetNo.'s Applicable tdSWMiBMP Facility:€r? / 4t I L- l / L-?-l 

-Q,{ote: Site l{ork Contractor directly responsiblefor construction of the Stormwater
Management / BMP facility.)

Mailing Address:

Business Phone :

Fax:
Contact Person: UJ6,6
Site Foreman/Supervisor:
Specialty Subcontractors & Purpose (for BMP Construction Only):

BMP Contractor:

Business Phone; ?JS7 - 2e1<

Page 2 of 16
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Section 4 - Professional Certifications:

Certifuing Professionals: ( Note: A Registerecl Professional Engineer or Certified Land Survqtor is responsiblefor
preparation of a Record Drawing, sometimes referced to as an As-Built plan, for the

drainage systemfor the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsiblefor the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction. )

Record Drawins and Construction Certifications for Stormwater Manasement / BMP Facilities

Construction Certifi cation

FirmName: Drs
Mailing Address:

Business Phone: 2.€". Zq', <
Fax: L?7- 

"ot&
Name:
Title:

c.eat)

Name:
Title:

Signature: 9tel;@*+r
Date: loltr-/ot

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

Seal )
Ltcell.qco

Virginia Regic{e*cC Professional Engineer
or €eriif,cd Land Surveyor
Lrctrfga

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.

r. €uosrr llTeb A P Brn+-gr-
tut PLe

Ltqu*o
Virginia *egiste*ed

@ Record Drawins Certilication

FirmName: l*tolhw

Business Phone: 216,?. 2n<

ffiq'h. -..*: 
€n

sTFrmn mro E'rltrltblwrbv Fa

tol$C8 3

Sra " ,"q)

:atltFtF|l.n0lE0 i:- Isl{|0'B 3D

hofa;iaIai{gaeforccr
Larlo €otignorl-

Page 3 of 16
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Company: JCC Environmental Division

From: Stephen Romeo
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LMDG Job No.: I87OO4&302.04
Pc tto

TRANSMITTAL

Attached pfease find:
ffi erints
I Ptans

I Specifications
fl orawings
I Repon
fl tener
u

Transmitted as checked below:
fil Foryour use

f] ns requested
f] for review and comment
I Porapproval
fl approveo
u

BMP Record Drawing

Notes: Drawing updated to reflect additional dam grading by sitework contractor pursuant to your
l2a2{,0 fetter.
Correspondence regarding construction certification and inabitity of receMng channel to adequately
convey runoff due to lack of maintenance forthcoming under separate cover.

Copies
|. File:
2. Jack Pruden-
3. Gerafd Brown_
a

LandMark Design Group, Inc.

nv' S{?F-(&'*"*r

Enclosures

n
u
n
tr
n

Engineers + Flanners r Surveyors r l*ndscape Architects r Environmental Consultants
il02gfronboundRoad,Suite I0O MtliamsburgyA 23188 1757}25}2975 FAX 17571729,-N49 lmdg@landmarkdgub.com
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't0

10

10

10

10

10

1

10

390

10

10

10

330

360

380

15

18,678

18,678

9,450

13,452

19,926

9,450

13,452

19,926

2,043

50

50.

2

10

100

2

10

100

10

1

3

4

c

108.16

106.99 r/

fi7.s1y'

1083'ty'

17,136

8,516

12,235

18,376

50yr critical

50yr routed

2yr critical

1Oyr critical

100yr critical

2yr routed

1Oyr routed

100yr routed

1Oyr pre

1Oyr post to basin

1Oyr post overland

1 Oyr post basin ou

1oyr total outflow

*

*

7.73

0.96

0.06

r"D

1

1

1

1

10

15

26

15

6,189

1 ,158

4,030

5,187

10

10

10

10

10

11+12

106.57 5,967

6t/
a
a

t

(onre
0.0',
l, al

z

Qte t

?9ft
eek
,tg(t

7

eFS
aFt

4

ifl*,
tb)(t..

dd

z)*
z),
z)=

t.
t.
z,

tlcFS
3 cFs
t/ <Ft

losrz-/o-
|00-

/*/, ae

c F{cE ut
au6. ttl?lauul

")

Proj. file: Jehovah's.GPW IDF file: Norfolk.lDF Run date: 09-15-2000
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Hyqrograpn Keport
Page 1

Hyd. No. 9
1Oyr pre

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 1.0 ac
= 5.05 in
= Norfolk.lDF

1.""k discharge :Time interval
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

1.70 cfs
1 min
0.33
15 min
1.67

Total Volume = 2.043 cufi

Hydrograph Discharge Table

Time -- Outflow Time .- Outflow(hrs cfs) (hrs cfs)

0.02 0.'11 0.55 0,480.03 0.23 0.57 0.410.05 0.34 0.58 0.340.07 0.45 0.60 0.270.08 0.57 0.62 0.200.10 0.68 0.63 0.140.12 0.79 0.6s 0.070.13 0.91
0.15 1.02
0.17 1.13 ...End
0.18 1.25
0.20 1.36
0.22 1.47
0.23 1.59
0.25 1.7A <<
0.27 1.63
0.28 1.56
0.30 1.50
0.32 1.43
0.33 1.36
0.35 1.29
0.37 1.22
0.38 1.16
0.40 1.09
0.42 1.02
0.43 0.95
0.45 0.88
0.47 0.82
o 4g o.is d..
0.50 0.68
0.52 0.61
0.53 0.54

\

Peepe t/
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Hyqrograpn Kepon
Page 1

Hyd. No. 10

1Oyr post to basin

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 1.9 ac
= 5.89 in
= Norfolk.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

7.73 cls
1 min
0.69
10 min
1.67

Total Volume = 6.189 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42

...End

cfs)

0.77
1.55
2.32
3.09
3.86
4.64
5.41
6.18
6.9s
7.73 <<
7.24
6.76
6.28
5.79
5.31
4.83
4.35
3.86
3.38
2.90
2.41
1.93
'1.45
0.97
0.48

/ o-Yn lagr
re'B&ttt
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Flydrograpn Report
Page 't

Hyd. No. 11

1Oyr post overland

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 0.5 ac
= 5.05 in
= Norfolk.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

0.96 cfs
1 min
0.36
15 min
1.67

Hydrograph Discharge Table

Time .. Outflow Time - Outflow
(hrs cfs) (hrs cfs)

Total Volume = 1,158 cuft

/0 - fe4R

0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53

0.06
0.13
0.19
0.26
0.32
0.39
0.45
0.51
0.58
0.64
0,71
o.77
0.84
0.90
0.96 <<
0.93
0.89
0.85
0.81
0.77
o.73
0.69
0.66
0.62
0.58
0.54
0.50
0.46
0.42
0.39
0.35
0.31

0.55
0.57
0.58
0.60
0.62
0.63
0.65

...End

0.27
0.23
0.19
0.15
0.12
0.08
0.04

\

I yllee

,e.il€ Fl€ | logT
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Hyorograpn F(epon
Page 1

Hyd. No. 12

1Oyr post basin out

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

Peak discharge
Time interval
Reservoir name
Max. Storage

0.06 cfs
1 min
Onsite BMP Wetl
5,967 cuft

Reservoiq,
10 Yrs w
10
106.57 ft

Storags hdication method us€d.

Hydrograph Discharge Table

Time Inflow
(hrs) cfs

0.03 1.55
0.05 2.32
0.07 3.09
0.08 3.86
0.10 4.64
0.12 5.41
0.13 6.18
0.15 6.95
0.17 7.73 <<
0.18 7.24
0.20 6.76
0.22 6.28
0.23 5.79
0.25 5.31
0.27 4.83
0.28 4.35
0.30 3.86
0.32 3.38
0.33 2.90
0.35 2.41
0.37 1.93
0.38 1.45
0.40 0.97
0.42 0.48
0.43 0.00
0.45 0.00
0.47 0.00
0.48 0.00
0.50 0.00
0.52 0.00
0.53 0.00
0.55 0.00
0.57 0.00
0.58 0.00
0.60 0.00
0.62 0.00

Elevation Clv A Glv B
ft cfs cfs

WrB WrG
cfs cfs

Clv C Clv D
cfs cfs

WrA
cfs

Total Volume = 4.030 cuft

Wr D Outflow
cfs cfs

105.52
105.54
105.57
105.61
105.66
105.72
105.79
105.86
105.95
106.03
106.10
106.17
106.23
106.28
106.33
106.38
106.42
't 06.45
106.48
106.51
106.53
106.55
106.56
106.57
106.57
106.57
106.57
106.57
106.57
106.56
106.56
106.56
106.56
106.56
106.56
106.56

0.00 0.00
0.01 0.00
0.03 0.01
0.06 0.01
0j2 0.02
0.22 0.02
0.36 0.03
0.55 0.03
0.81 0.04
1.10 0.04
1.35 0.04
1.55 0.05
1.73 0.05
1.86 0.05
'1.97 0.05
2.04 0.05
2.08 0.05
2.08 0.06
2.09 0.06
2.12 0.06
2.19 0.06
2.24 0.06
2.28 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.29 0.06
2.29 0.06
2.29 0.06
2.29 0.06
2.29 0.06
2.28 0.06

do.-:.

0.00
0.00
0.01
0.01
0.02
0.02
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06 <<
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

Continues on next page...
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Hydrograph Report
Page 1

Hyd. No. 13

1Oyr total outflow

Hydrograph type =
Storm frequency =
1st inflow hyd. No. =

Combine
10 yrs
11

Peak discharge = 1.01 cfs
Timeinterval = I min
2nd inflow hyd. No= 12

Time
(hrs)

0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60

lst lnflow
cfs

0.06
0.13
0.19
0.26
0.32
0.39
0.45
0.51
0.58
0.64
0.71
0.77
0.84
0.90
0.96 <<
0.93
0.89
0.85
0.81
0.77
0.73
0.69
0.66
0.62
0.58
0.54
0.50
0.46
0.42
0.39
0.35
0.31
0.27
0.23
0.19
0.15

+ 2nd Inflow
cfs

0.00
0.00
0.00
0.01
0.01
0.02
0.02
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06 <<
0.06
0.06
0.06
0.06
O.OO da'
0.06
0.06
0.06
0.06
0.06

Outflow
cfs

0.06
0.13
0.20
0.26
0.33
0.40
0.47
0.54
0.61
0.68
0.75
0.81
0.88
0.95
1.01 <<
0.98
0.94
0.90
0.87
0.83
0.79
0.75
0.71
0.68
0.64

'0.60
0.56
0.52
0.48
0.44
0.41
0.37
0.33
0.29
0.25
0.21

T{loo'
n.iPav'

Continues on next page...
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Hydrograph Report
Page 1

Hyd. No. 11

1Oyr post overland

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 0.5 ac
= 5.05 in
= Norfolk.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

0.96 cfs
1 min
0.36
15 min
1.67

Total Volume = 1,158 cuft

Hydrog raph Discharge Table

Time .. Outflow
(hrs cfs)

Time - Outflow
cfs)

0.27
0.23
0.19
0.15
0.12
0.08
0.04

0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
0.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53

0.06
0.13
0.19
0.26
0.32
0.39
0.45
0.51
0.58
0.64
0.71
0.77
0.84
0.90
0.96 <<
0.93
0.89
0.85
0.81
0.77
0.73
0.69
0.66
0.62
0.58
0.54
0.50
0.46
0.42
0.39
0.35
0.31

(hrs

0.55
0.57
0.58
0.60
0.62
0.63
0.65

...End

/d - fe4R
I {tlss

,ail€ ?t€ { losT
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Hydrograph Report
Page 1

Hyd. No. 12

1Oyr post basin out

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

Reservoiq,
10 Yrs {
10
106.57 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

0.06 cfs
1 min
Onsite BMP Wetl
5,967 cuft

Storage Indi€tion method used.

Hydrograph Discharge Table

Total Volume = 4,030 cuft

Outflow
cfs

Clv C Clv D WrA Wr B
cfs cfs cfs cfs

Time lnflow
(hrs) cfs

Elevation Clv A Clv B
ft cfs cfs

WrC WrDcfs cfs

0.03 1.55
0.05 2.32
0.07 3.09
0.08 3.86
0.10 4.64
0.12 5.41
0.13 6.18
0.15 6.95
0.17 7.73 <<
0.18 7.24
0.20 6.76
0.22 6.28
0.23 5.79
0.25 5.31
0.27 4.83
0.28 4.35
0.30 3.86
0.32 3.38
0.33 2.90
0.35 2.41
0.37 1.93
0.38 1.45
0.40 0.97
0.42 0.48
0.43 0.00
0.45 0.00
0.47 0.00
0.48 0.00
0.50 0.00
0.52 0.00
0.53 0.00
0.55 0.00
0.57 0.00
0.58 0.00
0.60 0.00
0.62 0.00

0.00 0.00
0.01 0.00
0.03 0.01
0.06 0.01
0.12 0.02
0.22 0.02
0.36 0.03
0.55 0.03
0.81 0.04
1.10 0.04
1.35 0.04
1.55 0.05
1.73 0.05
1.86 0.05
1.97 0.05
2.04 0.05
2.08 0.05
2.08 0.06
2.09 0.06
2.12 0.06
2.19 0.06
2.24 0.06
2.28 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.30 0.06
2.29 0.06
2.29 0.06
2.29 0.06
2.29 0.06
2.29 0.06
2.28 0.06

105.52
105.54
105.57
105.61
105.66
105.72
105.79
105.86
105.95
106.03
106.10
106.17
106.23
106.28
106.33
106.38
106.42
106.45
106.48
106.51
106.53
106.55
106.56
106.57
106.57
106.57
106.57
106.57
106.57
106.56
106.56
106.56
106.56
106.56
106.56
106.56

0.00
0.00
0.01
0.01
0.02
0.02
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06 <<
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

Continues on next page...
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Hydrograph Report
Page 1

Hyd. No. 13

1Oyr total outflow

Iydrog-raph Vpe :Storm frequency
1st inflow hyd. No. =

Combine
10 yrs
11

Peak discharge = 1.01 cfs
Timeinterval = f min
2nd inflow hyd. No= 12

Time
(hrs)

4.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
0.20
0.22
0.23
0.25
0.27
o.28
0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60

lst lnflow
cfs

0.06
0.13
0.19
0.26
0.32
0.39
0.45
0.51
0.58
0.64
0.71
0.77
0.84
0.90
0.96 <<
0.93
0.89
0.85
0.81
0.77
0.73
0.69
0.66
0.62
0.58
0.54
0.50
0.46
0.42
0.39
0.35
0.31
0.27
0.23
0.19
0.15

+ 2nd lnflow
cfs

0.00
0.00
0.00
0.01
0.01
0.a2
0.02
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06 <<
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06

Outflow
cfs

0.06
0.13
0.20
0.26
0.33
0.40
0.47
0.54
0.61
0.68
0.75
0.81
0.88
0.95
1.01 <<
0.98
0.94
0.90
0.87
0.83
0.79
0.75
0.71
0.68
0.64

"0.60
0.56
0.52
0.48
0.44
0.41
0.37
0.33
0.29
0.25
0.21

Continues on next page...
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Hydrograph Summ ary Report Page 1

Hyd.
No.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Return
period
(yrs)

Inflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

1

2

3

4

5

6

7

8

I
10

11

12

13

Manual

Reservoir

Manual

Manual

Manual

Reservoir

Reservoir

Reservoir

Rational I

Rational

Rational

Reservoir

Combine

Peet

- t0
loo

?:os,

/-'
l0-

0.83

0.10

0.50

0.65

0.91

0.07

0.08

0.10

'"4

10

10

10

10

10

10

10

10

1

10

390

10

10

10

330

360

380

15

18,678

18,678

9,450

13,452

19,926

9,450

13,452

19,926

2,043

50

50

2

10

100

2

10

100

10

'l

J

4

5

1 08.1 6

106.99

107.5'l

108.31

1 7,1 36

8,516

12,235

18,376

50yr critical

50yr routed

2yr critical

1Oyr critical

100yr critical

2yr routed

1oyr routed

'l00yr routed

loJlPE--*
1 Oyr post to basin

1 Oyr post overland

1 Oyr post basin ou

lOyrtotal outflow

*

*

7.73

0.96

0.06

6D

1

1

1

1

10

15

26

15

6,189

1,158

4,030

5,187

10

10

10

10

10

11 +'12

106.57 5,967

cv
a
a

c

&*ra
O.b',

t,al

z

Qre t

?9ft,9ft
te(i

7

cFS
lFt

4

i:l*,
t6)(t.l

z)* l'
.)' t"
z)= z,

ipcrs
'3 cFt
tl <F

Easr.z-/o-
| 00-

/*/, ae .)

Proj. fi le: Jehovah's.GPW IDF file: Norfolk.lDF Run date: 09-15-2000
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Hydrograph Report
Page I

Hyd. No. I
1Oyr pre

Hydrograph type
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 1.0 ac
= 5.05 in
= Norfolk.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

1.70 cfs
1 min
0.33
15 min
1.67

Total Volume = 2.043 cuft

Hydrograph Discharge Table

Time - Outflow Time .. Outflow(hrs cfs) (hrs

0.02 0.11
0.03 0.23
0.05 0.34
0.07 0.45
0.08 0.57
0.10 0.68
0.12 0.79
0.13 0.91
0.15 1.02
0.17 1.13
0.18 1.25
0.20 1.36
0.22 1.47
0.23 1.59
o.25 1.74 <<
0.27 1.63
0.28 1.56
0.30 1.50
0.32 1.43
0.33 1.36
0.35 1.29
0.37 1.22
0.38 1.16
0.40 1.09
0.42 1.02
0.43 0.95
0.45 0.88
0.47 0.82
0.48 0.75
0.50 0.68
0.52 0.61
0.53 0.54

0.55
0.57
0.58
0.60
0.62
0.63
0.65

...End

cfs)

0.48
0.41
0.34
0.27
0.20
0.14
0.07

Peepa /
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Hydrograph Report
Page 1

English

Hyd. No. 10

1Oyr post to basin

Hydrograph Wpe
Storm frequency
Drainage area
Intensity
l-D-F Curve

= Rational
= 10 yrs
= 1.9 ac
= 5.89 in
= Norfolk.lDF

Peak discharge =
Time interval =
Runoff coeff. =
Time of conc. (Tc) =
Reced. limb factor =

7.73 cfs
1 min
0.69
10 min
1.67

Total Volume = 6.189 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs

0.02
0.03
0.05
0.07
0.08
0.10
0.12
0.13
0.15
0.17
0.18
o.20
0.22
0.23
0.25
0.27
0.28
0.30
o.32
0.33
0.35
0.37
0.38
0.40
0.42

...End

cfs)

0.77
1.55
2.32
3.09
3.86
4.64
5.41
6.18
6.95
7.73 <<
7.24
6.76
6.28
5.79
5.31
4.83
4.35
3.86
3.38
2.90
2.41
1.93
1.45
0.97
0.48

/ o-vn lasr
re'4har
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PROJECT: SITE PLAN JEHOVAH'S WITNESSES

DETENTION BASIN DESIGN
MODIFIED RATIONAL
CRITICAL STORM METHOD

DESIGil DAIA:

a-
(-2 Yearpesign Storm

D|attlf,ge Area (Acres)
Runoff Coeff. (Pre)
Runoff Coeff. (Post)
Post Development TC (Min)

RESULIS;

Critcial Storm Duration (Min)
Peak Critical Storm Basin Inflow
(cFs)
Allowable Post Development
Basin Discharge (CFS)
Required Storage Volume for
Detention Basin (CF)

1.9 Acres
0.25
0.62

10 Min.

315 Min.

0.50 c.F.s.

0.0s c.F.s.

8s78 C.F. /

HYDROGRA,PH VALUES
POST DAlELOPMENT

o
0.00
0.50

I
0.0
10

0.s0 315
0.00 330

d"t'
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PROJEGT: SITE PLAN JEHOVAH'S WITNESSES

DETENTION BASIN DESIGN
MODIFIED RATIONAL
CRITICAL STORM METHOD

DESIGN DATA:

tlgJ"gD"sign Storm
Drainage Area (Acres)
Runoff Coeff. (Pre)
Runoff Coeff. (Post)
Post Development TC (Min)

RESULIS;

Critcial Storm Duration (Min)
Peak Critical Storm Basin Inflow
(cFS)
Allowable Post Development
Basin Discharge (CFS)
Required Storage Volume for
Detention Basin (CF)

1.9 Acres
o.25
0.62

10 Min.

340 Min.

0.65 C.F.S.

0.08 c.F.s.

,/
12624 C.F. v

HYDROGRAPH VALUES
POST DEVELOPMENT

o
0.00
0.65

I
0.0
10

0.65 340
0.00 355

d"
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PROJECT: SITE PLAN JEHOVAH'S WITNESSES

DETENTION BASIN DESIGN
MODIFIED RATIONAL
CRITICAL STORM METHOD

DES'GN DATA:

Year Design Storm
Drainage Area (Acres)
Runoff Coeff. (Pre)
Runoff Coeff. (Post)

1.90 Acres
0.25
0.62

10 Min.

371 Min.

0.83 C.F.S.

0.10 c.F.s.

17480 C.F.

HYDROGRAPH VALUES
POST DA|ELOPMENT

a
0.00

I
0.0

0.83 10
0.83 371
0.00 386 /

Post Development TC (Min)

RESULIS:

Critcial Storm Duration (Min)
Peak Critical Storm Basin lnflow
(cFS)
Allowable Post Development
Basin Discharge (CFS)
Required Storage Volume for
Detention Basin (CF)
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PROJECT: SITE PLAN JEHOVAH,S WITNESSES

DETENTION BASIN DESIGN
MOD'FIED RATIONAL
CRITICAL STORM METHOD

DESIGN DATA:

za.qY"a;Pesign Storm
Drainage Area (Acres)
Runoff Coeff. (Pre)
Runoff Coeff. (Post)
Post Development TC (Min)

RESULIS:

Critcial Storm Duration (Min)
Peak Critical Storm Basin Inflow
(cFS)
Allowable Post Development
Basin Discharge (CFS)
Required Storage Volume for
Detention Basin (CF)

1.9 Acres
0.25
0.62

10 Min.

364 Min.

0.91 C.F.S.

0.11 C.F.S.

18668 C.F.

HYDROGRAPH VALUES
POST D$nELOPMENT

a
0.00
0.91

I
0.0
10

0.91 364
0.00 379

d"t

PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 043



Langley and McDonald, P.C.

ENGINEERS . SUFVEYORS. PLANNERS
LANOSCAPE ARCHITECTS . ENVIRONMENTAL CONSULTANTS

erqecl N6.\7: := i t' -'i : 2' ax:Subject

Client

VIRGINIA BEACH . WILLIAMSBURG. VIRGINIA computed By :-h\7 
"hecked 

by Date _ Sheet No. --

)

r )I A r,-,) , .l| ..i.>.Y1.':

..r.j -- )' ).1.

- r rt
- ) jj

-. .t 4,^
' a'4r'

r'!lr:"fiv't

'#:;){:ff"i
114

r'^ ,.,rr -. .'^...1 lA'i1,{'.,!'.;i-,, f ..::,...'!:- ,. , ! ?" - ,r.1 ,..t..t.- ,\1 , i..r"\_ , -' t ,,rL')..? )i,, , ; ,,t 
t'ti, ,;:;i, '" l;;;, ,,: t,!v)t /'''''',''--''.'

5 / o.1v.\ ;,'^7t, d',-?:L) ai'.
,.,t ) !-.: \lLe.! -- 3 i,'-i .: e

, 3' * '.''.l:: ''"5

, / lrt.t(t:?.i
: i -__.

lJlz'L aer:-i'i
'.-/ v
r., l )r.:. ^,?vlr{-f,t r--l

lrfit',V
aizli,:(z

i.ifilA:*P '].+1, -etg:D (4,4i1]t 7
vlou = (' o. c4',i \ a,7b\( t.qo)( a-z='- c' ! ' ,/\ "rs

r!28

Pryil €u=164'o
,il-'^ t'.:,/i

1g'l t l;] g;5J:

=-= -; xLz>.(;;') "v;- >:-, '! vc>,(iv'\
z\

*<2 -

i);..
\cv,t

1i i}
t.9+. 21.z (i' 7 t7' E

1{'i-tl

PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 044



Reseruoir Report
Page 1

Reservoir No. 2 - Onsite BMP Wetland

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table
Stage Elevation
ftft

Contour area
sqft

4,784
5.480 /
o,soo r/
7,956
9,312
10,444

Totalstorage
cuft

0
2,566
8,556
15,734
24,318
29,257

0.00
0.50
1.50
2.50
3.50
4.00

105.50
106.00
107.00
108.00
109.00
109.50

Incr. Storage
cuft

0
2,566
5,990
7,178
8,584
4,939

Gulvert / Orifice Structures Weir Structures .r.- t,€($)= /{ sr

IAI' tBI lcl tDI

/0/6 cto66€9
eeir{/t464
M07 Jteo
o,vLl 8d*
CP€M/tt'b '

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

4o.o/ 0.0

0.751 0.00
.oBJ .o1o

0.60 "r' 0.60
No

IA]

= 12.0/ t
= 12.0 /

tBI
1.5

1.5

tct
0.0
0.0

0.0

0.00
.000

0.00
No

tDI
0.0
0.0
0

0.00
0.0
0.00
.000
0.00

No

Crest Len ft = 12.7 0.0

CrestEl.ft = 108.5010.00
Weir Coeff. = 3.08 / A.OO

Eqn. ExP. = 1.50 0.00

Multi€tage = Yes No

0.0 0.0

0.00 0.00

0.00 0.00

0.00 0.00

No No

Taifwater Elevation = 0.00 ft l4 o foJ t t€t'/

-1 1 t0
= 105.50 / ros.sd o.oo

Note: All oumows have been aalyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage
ft cuft

0.00 0
0.05 257
0.10 513
0.15 770
0.20 1,026
0.25 1,293
0.30 1,540
0.35 1,796
0.40 2,053
0.45 2,309
0.50 2,566

Elevation
ft

105.50
105.55
105.60
105.65
105.70
105.75
105.80
105.85
105.90
105.95
106.00

Clv A Clv B Clv C Clv Dcfs cfs cfs cfs

-\WrA WrB WrC
cfs cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wr D Discharge
cfs cfs

0.00
0.00
0.01
0.02
0.02

0.03
0.03
0.03
0.04
0.04

Continues on next page...

0.00
0.01
0.05
0.11
0.18
0.27
0.38
0.52
0.64
0.81
0.99

0.00
0.00
0.01
0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
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Onsite BMP Wetland
Stage / Storage / Discharge Table

Storage Elevation Clv A
cuft ft cfs

Page 2

Discharge
cfs

0.04
0.05
0.05
0.05
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.10
0.10
0.10
0.1-0- o,lA a/'5

i l3 Lgt€,€?
G'.ri /F wt€t'
6.37 6drt r0
6.48 p/9€L

33t cnrsfr
o.oc
6.71
o. /o
6.82
6.87
6.93
6.98
7.04

WrD
cfs

-

:

I

:-

i
::

::

Clv B Glv C Clv D
cfs cfs cfs

Stage
ft

0.60 3,165 106.10
0.70 3,764 106.20
0.80 4,363 106.30
0.90 4,962 106.40
1.00 5,561 106.50
1.10 6,160 106.60
1.20 6,759 106.70
1.30 7,358 106.80
1.40 7,957 106.90
1.50 8,556 107.00
1.60 9,274 107.10
1.7Q 9,992 107.20
1 .80 10,709 107.30
1.90 11,427 107.40
2.40 12,145 107.50
2.10 12.863 107.60
2.20 13,581 107.70
2.30 14,298 107.80
2.4A 15.016 107.90
2.50 15,734 108.00
2.60 16,592 108.10
2.70 17,451 108.20
2.80 18,309 108.30
2.90 19,168 108.40
3.00 20.026 108.50
919 20,884 @3.2A 21.743 10-8'70
3.30 22,601 108.80
3.40 23,460 108.90
3.50 24.318 109.00
3.55 24,812 109.05
3.60 25,306 109.10
3.65 25,800 109.15
3.70 26,294 109.20
3.75 26,788 109.25
3.80 27,281 109.30
3.85 27,775 109.35
3.90 28,269 109.40
3.95 28,763 109.45
4.00 29,257 109.50

...End

1.34
1.66
1.91
2.08
2.09
2.41
2.69
2.95
3.19
3.41
3.61
3.81
3.99
4.17
4.U
4.51
4.66
4.82
4.97
5.11
5.25
5.39
5.52
5.65
5.78
5.90
6.02
6.14
o.zo
6.37
6.43
6.49
6.54
6.60
o.oc
6.71
o. /o
6.81
6.87
6.92

0.04
0.05
0.05
0.05
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.10
0.10
0.10
0.10
0.10
0.10
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.12
0.12
0.12

d"t'

WrA WrB
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
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.23
3.49
6.41
9.86
13.79
15.90
18.12
20.43
22.84
25.33
2t.go
30.56
33.29
36.11
38.99

WrC
cfs

-:
-:

r

=

i
-:

'=

-:-
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BMP

BMP. JEHOVAH'S WITNESSES PROJECT. MOORETOWN ROAD
BASIN DRAWDOWN SUMMARY FOR 1" Rv STORM
't-1t2" oRtFtcE AT ELEV.105.50

SUMMARY OF RUNOFF ANALYSIS AND DETENTION BASIN PERFORMANCE

> 2{-s a Htt aK

2 YR - POST DEVELOPMENT ROUTING DISCHARGE
1O YR - POST DEVELOPMENT ROUTING DISCHARGE
50 YR - POST DEVELOPMENT ROUTING DISCHARGE

1OO YR - POST DEVELOPMENT ROUTING DISCHARGE

d"

0.07 cFS @
0.08 cFS @
0.10 cFS @
0.10 cFS @

lrY rcr;
LU"

Elevation 106.99
Elevation 107.51

Elevation 108.16
Elevation 108.31

0,1!{,,'!*";rr
t$"iti,ki*,!,

of, rrfr'

'Y- - LaYl'/00'3/tlu

ELEV RISE voL(cF) D o(our) TIME(HR) SUM(HR)
106.25 0.750 3847.00 0.687 0.0499 0.4620 4.4624
106.20 0.700 3764.00 U.OJ / 0.0481 3.4624 3.9244
106.10 0.600 3165.00 0.537 0.0441 3.7710 7.6954
106.00 0.500 2566.00 0.437 0.0398 3.5801 11.2755
105.90 0.400 2053.00 0.337 0.0350 4.0768 15.3523
105.80 0.300 1540.00 0.237 0.0293 4.8709 2A.2232

105.70 0.200 1026.00 0.137 0.0223 6.3941 26.6173
105.60 0.1 00 513.00 0.037 0.0116 12.3037 38.9210
105.50 0.000 0.00 0.000 0.0000 0.0000 38.9210

Page 1
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d"

I
o
I
o
-

Runoff

Combined

Channel Reach

Diversion

Pond Route

Project: Jehovah's.GPW IDF: Norfolk. IDF B hyd's I tt- /h- | 9qv
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Hydrograph Summary Report Page 1

Hvd.
No.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Return
period
(yrs)

lnflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

,|

z

J

4

3

A

7

8

Manual

Reservoir

Manual

Manual

Manual

Reservoir

Reservoir

Reservoir

0.83

0.10

0.50

0.65

0.91

0.07

0.08

0.10

{n

10

10

10

10

10

10

10

390

10

10

10

330

?AN

380

18,678

18,678

9,450

13,452

't9,926

9,450

13,452

19,926

d"

AA

50

2

10

100

2

10

100

I

2

4

3

108.16

106.99

107.51

108.31

1 7,1 36

8,516

12,235

18.376

50yr critical

50yr routed

2yr critical

1Oyr critical

100yr critical

2vr routed

1 oyr routed

100yr routed_-

Proj. fi le: Jehovah's.GPW IDF file: Norfolk.lDF Run date: 10-25-1999
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Hydrognaph Report
Page 1

Hyd. No. 3

2yr critical

3#H?i33l"Y:;:dffi'
Peak discharge
Time interval

= 0.50 cfs
= 10 min

Total Volume = 9,450 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs cfs)

0.17 0.50 <<
1.83 0.50 <<
3.50 0.50 <<
5.17 0.50 <<

...End

da

PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 050



Hydrograph Report
Page 1

Hyd. No. 4
1Oyr critical

Hydrograph type
Storm frequency

= Manual
= 10 yrs

Peak discharge
Time interval

= 0.65 cfs
= 10 min

Total Volume = 13,452 cuft

Hydrograph Discharge Table

Time .- Outflow
(hrs cfs)

0.17 0.65 <<
1.83 0.65 <<
3.50 0.65 <<
5.17 0.65 <<

...End

dtt
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Hydrograph Report
Page 1

English

Hyd. No. 1

5Oyr critical

Hydrograph type
Storm frequency

= Manual
= 50 yrs

Peak discharge
Time interval

0.83 cfs
10 min

Total Volume = 18,678 cut

Hydrograph Discharge Table

Time - Outflow
(hrs cfs)

0.17 0.83 <<
1.83 0.83 <<
3.50 0.83 <<
5.17 0.83 <<

...End
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Hydrograph Report
Page 1

Hyd. No. 5
100yr critical

Hydrograph type
Storm frequency

= Manual
= 100 yrs

Peak discharge
Time interval

= 0.91 cfs
= 10 min

Total Volume = 19,926 cuft

Hydrog raph Discharge Table

Time - Outflow
(hrs cfs)

0.17 0.91 <<
1.83 0.91 <<
3.50 0.91 <<
5.17 0.91 <<

...End

d.t
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Hydrograph Report
Page 'l

Hyd. No. 6

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

Reservoir
2 yrs

?ou.nn x,'/

Peak discharge
Time interval
Reservoir name
Max. Storage

0.07 cfs
10 min
Onsite BMP Wetl
8.516 cuft

StoEgE Indication method usad.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

WrB WrC
cfs cfs

Clv A Clv B Clv C
cfs cfs cfs

Glv D WrA
cfs cfs

Total Volume = 9.450 cuft

Wr D Outflow
cfs cfs

1.67 0.50 <<
3.33 0.50 <<
5.00 0.50 <<
6.67 0.00
8.33 0.00
10.00 0.00
11.67 0.00
13.33 0.00
15.00 0.00
16.67 0.00
18.33 0.00
20.00 0.00
21.67 0.00
23.33 0.00
25.00 0.00
26.67 0.00
28.33 0.00
30.00 0.00
31.67 0.00
33.33 0.00
35.00 0.00
36.67 0.00
38.33 0.00
40.00 0.00
41.67 0.00
43.33 0.00
45.00 0.00
46.67 0.00
48.33 0.00
50.00 0.00
51.67 0.00
53.33 0.00
55.00 0.00
56.67 0.00
58.33 0.00
60.00 0.00

1.08 0.04
2.09 0.06
3.22 0.07
3.28 0.07
3.13 0.07
2.97 0.07
2.80 0.06
2.64 0.06
2.46 0.06
2.27 0.06
2.09 0.06
2.08 0.06
2,47 0.05
1.97 0.05
1.87 0.05
1.75 0.05
1.62 0.05
1.48 0.04
1.33 0.04
1 .19 0.04
1.04 0.04
0.89 0.04
0.74 0.04
0.61 0.03
0.52 0.03

0.34 0.03
0.27 0.03
0.22 0.02
0.17 0.02
0.14 0.02
0.11 0.02
0.08 0.02
0.07 0.01
0.05 0.01
0.04 0.01

106.02
106.48
106.91
106.94
106.88
106.81
106.74
106.68
106.62
106.56
106.50
106.44
106.39
106.34
106.29
106.24
106.19
106.14
1 06.1 0
106.06
106.01
105.97
105.93
105.89
105.85
105.81
105.78
105.75
105.72
105.69
105.67
105.65
105.63
105.61
105.60
105.59

0.42 0.03 do --;.

0.04
0.06
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01

Continues on next page...
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2yr routed

Hydrograph Discharge Table

WrC
cfs

Page 2

0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Time Inflow Elevation
(hrs) cfs ft

Clv A
cfs

Wr D Outflow
cfs cfs

Glv B Clv C Clv D WrA Wr B
cfs cfs cfs cfs cfs

61.67 0.00
63.33 0.00
65.00 0.00
66.67 0.00
68.33 0.00
70.00 0.00
71.67 0.00
73.33 0.00
75.00 0.00
76.67 0.00
78.33 0.00
80.00 0.00
81.67 0.00
83.33 0.00
8s.00 0.00
86.67 0.00
88.33 0.00
90.00 0.00
91.67 0.00
93.33 0.00
95.00 0.00
96.67 0.00
98.33 0.00
100.00 0.00

...End

105.58
105.57
105.56
105.56
105.55
105.55
105.54
105.54
105.54
105.53
105.53
105.53
105.53
105.52
10s.52
105.52
105.52
105.52
105.52
105.51
105.51
105.51
105.51
105.51

0.03 0.01
0.03 0.01
0.02 0.0'1
0.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 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

d"t
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Hydrograph Report
Page 1

Hyd. No. 7

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

Reservoir
10 yrs

1or.u, 11,,/

Peak discharge
Time interval
Reservoir name
Max. Storage

0.08 cfs
10 min
Onsite BMP Wetl
12,235 cuft

Storage Indication method used.

Hydrog raph Discharge Table

Elevation Clv A
ft cfs

Total Volume = 13.452 cufl

WrB WrG WrD Outflow
cfs cfs cfs cfs

Clv B Glv C
cfs cfs

Time lnflow
(hrs) cfs

Glv D WrA
cfs cfs

1.67 0.65 <<
3.33 0.65 <<
5.00 0.65 <<
6.67 0.00
8.33 0.00
10.00 0.00
11.67 0.00
13.33 0.00
15.00 0.00
16.67 0.00
18.33 0.00
20.00 0.00
21.67 0.00
23.33 0.00
25.00 0.00
26.67 0.00
28.33 0.00
30.00 0.00
31.67 0.00
33.33 0.00
35.00 0.00
36.67 0.00
38.33 0.00
40.00 0.00
41.67 0.00
43.33 0.00
45.00 0.00
46.67 0.00
48.33 0.00
50.00 0.00
51.67 0.00
53.33 0.00
55.00 0.00
56.67 0.00
58.33 0.00
60.00 0.00

1 06. 16 1 .54 0.05
106.76 2.84 0.06
107.28 - 3.96 0.08
107.49.- 4.32 0.08
107.42- 4.20 0.08
107.35 4.08 0.08
107.29 3.97 0.08
107.22 3.85 0.08
147.16 3.73 0.07
107.10 3.60 0.07
107.44 3.48 0.07
106.97 3.34 0.07
106.90 3.19 0.07
106.83 3.03 0.07
106.77 2.87 0.06
106.70 2.70 0.06
106.64 2.53 0.06
106.58 2.35 0.06
106.52 2.16 0.06
106.47 2.09 0.06
106.41 2.08 0.05
106.36 2.01 0.05
106.30 1.92 0.05
106.25 1.80 0.05
106.21 1.68 0.05
106.16
106.12
106.07
106.03
105.99 0.95
105.95 0.79
105.90 0.65
105.86 0.56
105.83 0.46
105.79 0.37
105.76 0.30

1.53 0.05 d"---
1.39
1.24
1.10

0.04'
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03

\-__

0.05
0.06

0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03

Continues on next page...
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1Oyr routed

Hydrograph Discharge Table

WrA
cfs

WrC
cfs

Page 2

0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Time lnflow Elevation
(hrs) cfs ft

61.67 0.00
63.33 0.00
65.00 0.00
66.67 0.00
68.33 0.00
70.00 0.00
71.67 0.00
73.33 0.00
75.00 0.00
76.67 0.00
78.33 0.00
80.00 0.00
81.67 0.00
83.33 0.00
85.00 0.00
86.67 0.00
88.33 0.00
90.00 0.00
91.67 0.00
93.33 0.00
95.00 0.00
96.67 0.00
98.33 0.00
100.00 0.00
101 .67 0.00
103.33 0.00
105.00 0.00
106.67 0.00
108.33 0.00
1 10.00 0.00
1 1 1.67 0.00

...End

Clv A
cfs

Wr D Outflow
cfs cfs

WrB
cfs

Clv B Clv G Clv D
cfs cfs cfs

105.73
105.70
105.68
105.66
105.64
105.62
105.61
105.59
105.58
105.57
105.56
105.56
105.55
105.55
105.55
105.54
105.54
105.54
105.53
105.53
105.53
105.53
105.s2
105.52
105.52
105.52
105.52
105.52
105.51
105.51
105.51

0.24 A.02
0.19 A.02
0.15 0.02
0.12 0.02
0.09 0.02
0.07 0.01
0.05 0.01
0.04 0.01
0.04 0.01
0.03 0.01
0.02 0.01
0.02 0.00
0.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 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

6t'
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Hydrograph Report
Page 1

Hyd. No. 2
50yr routed

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

Reservoir
50 yrs
1

108.16 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

0.10 cfs
10 min
Onsite BMP Wetl
17,136 cuft

Storage lndication method used.

Hydrograph Discharge Table

Time Inflow Elevation Clv A
(hrs) cfs ft cfs

Total Volume = 18,678 cuft

Outflow
cfs

0.05
0.47
0.09

@
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0,07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0,05
0.05
0.05
0.04

Clv B Clv C Clv D \lUr A
cfs cfs cfs cfs

WrB WrG WrDcfs cfs cfs

1.67 0.83 <<
3.33 0.93 <<
5.00 0.83 <<
6.67 0.00
8.33 0.00
10.00 0.00
11.67 0.00
13.33 0.00
15.00 0.00
16.67 0.00
18.33 0.00
20.00 0.00
21.67 0.00
23.33 0.00
25.00 0.00
26.67 0.00
28.33 0.00
30.00 0.00
31.67 0.00
33.33 0.00
35.00 0.00
36.67 0.00
38.33 0.00
40.00 0.00
41.67 0.00
43.33 0.00
45.00 0.00
46.67 0.00
48.33 0.00
50.00 0.00
51.67 0.00
53.33 0.00
55.00 0.00
56.67 0.00
58.33 0.00
60.00 0.00

106.33
107.08

108.09
108.03
107.95
107.88
107.80
107.73
107.66
107.59
107.52
107.45
107.38
107.32
107.25
147.19
147.Q
107.06
107.00
106.93
106.87
106.80
106.73
106.67
106.61
106.55
106.49
106.44
106.38
106.33
106.28
106.23
106.18
106.14

1.96 0.05
3.58 0.07
4.68 0.09
5.33 0.10
5.24 0.09
5.14 0.09
5.04 0.09
4.93 0.09
4.82 0.09
4.71 0.09
4.60 0.09
4.48 0.08
4.37 0.08
4.25 0.08
4.14 0.08
4.42 0.08
3.90 0.08
3.78 0.08
3.66 0.07
3.54 0.07
3.41 0.07
3.26 0.07

. 3.11 0.07
2.95 0.07
2.78 0.06

2.44 0.06
2.25 0.06
2.49 0.06
2.08 0.06
2.05 0.05
1.96 0.05
1.86 0.05
1.73 0.05
1.60 0.05
1.46 0.04

i.a1 o.oo s"-*

Continues on next page...
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50yr routed

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

WrD
cfs

WrB
cfs

Clv A Clv B Clv C Ctv D
cfs cfs cfs cfs

WrA
cfs

WrC
cfs

Page 2

Outflow
cfs

0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
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

61.67 0.00
63.33 0.00
65.00 0.00
66.67 0.00
68.33 0.00
70.00 0.00
71.67 0.00
73.33 0.00
75.00 0.00
76.67 0.00
78.33 0.00
80.00 0.00
81.67 0.00
83.33 0.00
85.00 0.00
86.67 0.00
88.33 0.00
90.00 0.00
91.67 0.00
93.33 0.00
95.00 0.00
96.67 0.00
98.33 0.00
100.00 0.00
101.67 0.00
103.33 0.00
105.00 0.00
106.67 0.00
108.33 0.00
1 10.00 0.00
111.67 0.00
1 13.33 0.00
1 15.00 0.00
116.67 0.00
1 18.33 0.00
120.00 0.00
121.67 0.00
123.33 0.00
125.00 0.00

...End

106.09
106.05
106.01
105.97
105.92
105.88
105.85
105.81
105.78
105.75
105.72
105.69
105.67
105.65
105.63
105.61
105.60
105.59
105.58
105.57
105.56
105.56
105.55
105.55
105.54
105.54
105.54
105.53
105.53
105.53
105.53
105.52
105.52
105.52
105.52
105.52
105.52
105.51
105.51

1.31 0.04
1.17 0.04
1.03 0.04
0.87 0.04
0.72 0.04
0.60 0.03
0.51 0.03
4.41 0.03
0.33 0.03
0.26 0.03
0.21 0.02
0.17 0.02
0.13 0.02
0.10 0.02
0.08 0.01
0.06 0.01
0.05 0.01
0.04 0.01
0.03 0.01
0.03 0.01
0.02 0.01
0.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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Hydrograph Report
Page 1

Hyd. No. 8
100yr routed

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

Reservoir
100 yrs
5
10831 ft J

Peak discharge
Time interval
Reservoir name
Max. Storage

0.10 cfs
10 min
Onsite BMP Wetl
18,376 cuft

StoEge lndicalion method used.

Hydrograph Discharge Table

lnflow Elevation
cfs ft

Total Volume = 19.926 cuft

Outflow
cfs

Clv D
cfs

Glv A Clv B
cls cfs

Time
(hrs)

Clv C
cfs

WrA WrB WrC WrD
cfs cfs cfs cfs

1.67 0.91 <<
3.33 0.91 <<
5.00 0.91 <<
6.67 0.00
8.33 0.00
10.00 0.00
11.67 0.00
13.33 0.00
15.00 0.00
16.67 0.00
18.33 0.00
20.00 0.00
21.67 0.00
23.33 0.00
25.00 0.00
26.67 0.00
28.33 0.00
30.00 0.00
31.67 0.00
33.33 0.00
35.00 0.00
36.67 0.00
38.33 0.00
40.00 0.00
41.67 0.00
43.33 0.00
45.00 0.00
46.67 0.00
48.33 0.00
50.00 0.00
51.67 0.00
53.33 0.00
55.00 0.00
56.67 0.00
58.33 0.00
60.00 0.00

106.40 2.08
107.21 3.82
107.90.- 4.96
108.29 - 5.51
108.23 5.42
108.16 5.33
108.09 5.24
108.03 5.15
107.96 5.05
107.88 4.94
107.81 4.83
107.73 4.71
107.66 4.60
107.59 4.49
107.52 4.37
107.45 4.26
107.38 4.14
107.32 4.03
107.25 3.91
107.19 3.79
107.13 3.67
107.07 3.54
107.01 3.42
106.94 3.27
106.87 3.1 1

106.80 2.95
106.74 2.79
106.67 2.62
106.61 2.44
106.55 2.26
106.49 2.09
106.44 2.48
106.38 2.06
106.33 1.96
106.28 1.86
106.23 1.74

0.07 d"---

0.05
0.08
0.09
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07

0.06.
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05

0.05
0.08
0.09

/drc-)r8i€/
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05

Continues on next page...
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100yr routed

Hydrograph Discharge Table

Time lnflow Elevation
(hrs) cfs ft

Page 2

WrD
cfs

WrB
cfs

Clv A Glv B Glv C
cfs cfs cfs

Clv D WrA
cfs cfs

Outflow
cfs

0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
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

WrG
cfs

61.67 0.00
63.33 0.00
65.00 0.00
66.67 0.00
68.33 0.00
70.00 0.00
71.67 0.00
73.33 0.00
75.00 0.00
76.67 0.00
78.33 0.00
80.00 0.00
81.67 0.00
83.33 0.00
85.00 0.00
86.67 0.00
88.33 0.00
90.00 0.00
91.67 0.00
93.33 0.00
95.00 0.00
96.67 0.00
98.33 0.00
100.00 0.oo
101.67 0.00
103.33 0.00
105.00 0.00
106.67 0.00
108.33 0.00
110.00 0.00
111.67 0.00
1 13.33 0.00
1 15.00 0.00
116.67 0.00
1 18.33 0.00
120.00 0.00
121.67 0.00
123.33 0.00
125.00 0.00
126.67 0.00

...End

1 06.1 8
106.14
106.09
106.05
106.01
105.97
105.92
105.88
105.85
105.81
105.78
105.75
105.72
105.69
105.67
105.65
105.63
105.61
105.60
105.59
105.58
105.57
105.56
105.56
105.55
105.55
105.54
105.54
105.54
105.53
105.53
105.53
105.53
105.52
105.52
105.52
105.52
105.52
105.52
105.51 0.oo t9.' -"

1.61
1.46
1.32
'1.17
1.03
0.87
0.72
0.60
0.51
0.41
0.33
0.26
0.21
0.17
0.13
0.10
0.08
0.06
0.05
0.04
0.03
0.03
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00

0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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PROJECT: SITE PLAN JEHOVAH'S WITNESSES

DETENTION BASIN DESIGN
MODIFIED RATIONAL
CRMCAL STORM METHOD

DESIGN DATA:

.a-.
(2 Yearpesign Storm
Mage Area (Acres)
Runoff Coeff. (Pre)
Runoff Coeff. (Post)
Post Development TC (Min)

RESULTS:

Critcial Storm Duration (Min)
Peak CriticalStorm Basin lnflow
(cFS)
Allowable Post Development
Basin Discharge (CFS)
Required Storage Volume for
Detention Basin (CF)

1.9 Acres
0.25
0.62

10 Min.

315 Min.

0.50 c.F.s.

0.05 c.F.s.

-8978 C.F. /

HYDROGR,APH VALUES
POST DWELOPMENT

o
0.00
0.50

I
0.0
10

0.50 315
0.00 330
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PROJECT: SITE PLAN JEHOVAH'S WITNESSES

DETENTION BASIN DESIGN
MODIF'ED RATIONAL
CRITICAL STORM METHOD

DESIGN DATA:

rG.
tlO YepDesign Storm
Drainage Area (Acres)
Runoff Coeff. (Pre)
Runoff Coeff. (Post)
Post Development TC (Min)

RESULTS;

Critcial Storm Duration (Min)
Peak Critical Storm Basin lnflow
(cFs)
Allowable Post Development
Basin Discharge (CFS)
Required Storage Volume for
Detention Basin (CF)

1.9 Acres
0.25
0.62

10 Min.

340 Min.

0.65 C.F.S.

0.08 c.F.s.

,/
12624 C.F. w

.HYDROGRAPH VALUES
POST DEVELOPMENTgr

0.00 0.0
0.65
0.65
0.00

10

340
355
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PROJECT: SITE PLAN JEHOVAH'S WITNESSES

DETENTION BASIN DESIGN
MODIFIED RATIONAL
CRTTICAL STORM METHOD

DES'GN DATA:

QlpYear Design Storm
Drainage Area (Acres)
Runoff Coeff. (Pre)
Runoff Coeff. (Post)
Post Development TC (Min)

RESULTS;

Gritcial Storm Duration (Min)
Peak Critical Storm Basin lnflow
(cFS)
Allowable Post Development
Basin Discharge (CFS)
Required Storage Volume for
Detention Basin (CF)

1.90 Acres
0.25
0.62

10 Min.

371 Min.

0.83 C.F,S.

0.10 c.F.s.

17480 C.F.

HYDROGRAPH VALUES
POST DWELOPMENToI

0.00 0.0
0.83 10
0.83 371
0.00
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PROJECT: SITE PLAN JEHOVAH'S WITNESSES

DETENNON bASIN DESIGN
MODIFIED RATIONAL
CRMCAL STORM METHOD

DESIGN DATA:

./-.(tQYe@esign Storm
Drainage Area (Acres)
Runoff Coeff. (Pre)
Runoff Coeff. (Post)
Post Development TC (Min)

RESULIS;

Critcial Storm Duration (Min)
Peak Critical Storm Basin lnflow
(cFS)
Allowable Post Development
Basin Discharge (CFS)
Required Storage Volume for
Detention Basin (CF)

1.9 Acres
0.25
0.62

10 Min.

364 Min.

0.91 C.F.S.

0.11 C.F.S.

18668 C.F.

HYDROGRAPH VALUES
POST DA1ELOPMENT

o
0.00
0.91

I
0.0
10

0.91 364
0.00 379
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Reseryoir Report
Page 1

English
Reservoir No. 2 - Onsite BMP Wetland

Pond Data
Pond storage is based on known contour areas

Stage / Storage Table
Stage Elevation
ftft

Contour area Incr, Storage
sqft cuft

4,784 0
5,480 ,/ 2,566
6.500 r/ 5.990
7,856 7,179
9,312 8,584
14.M4 4.939

0.00
0.50
1.50
2.50
3.50
4.00

105.50
106.00
107.00
108.00
109.00
109.50

Totalstorage
cuft

0
2,566
8,556
15,734
24,318
29,257

Gulvert / Orifice Structures

tAl tBI lct ID]

Weir Structures /-
t t/ tBt

t,s(j)s /1sr
tcl tDl
0.0 0.0

0.00 0.00

0.00 0.00
0.00 0.00
No No

lO/6 cco66€?
63A7E:/e64
uor Vteo
ofLl 80?/
*€Mil6.Rise in

Span in
No. Barrels
lnvert El. ft
Length ft
Slope %
N-Value
Orif. Goeff.
Multi€tage

,/- 12.0" / 1.5 0.0 0.0

= 12.0 r 1.5 0.0 o.o

='f 1 t0 0

= 1os.5o J los.sd o.oo o.oo

= 40.0,/ o.o o.o o.o

= 0.751 0.00 0.00 o.o0

= .013J .o1o .ooo .ooo

= 0.60 / 0.60 o.oo o.oo

= ---- No No No Taifwater Etevation = 0.00 ft No fil b6t/

Crest Len ft
Grest El. ft
Weir Goeff.
Eqn. Exp.
Multi€tage

12.7 0.0

108.50/0.00
3.08/ 0.00
1.50 0.00
Yes No

Note: All outflo{s have b6en analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage
ft

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.3s
0.40
0.45
0.50

ClvA
cfs

0.00
0.01
0.05
0.11
0.18
0.27
0.38
0.s2
0.64
0.81
0.99

0.00
0.00
0.01
0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04

WrA
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Storage Elevation
cuft ft

0 105.50
257 105.55
513 105.60
770 105.65
1,026 105.70
1,283 105.75
1,540 105.80
1,796 105.85
2,053 105.90
2,309 105.95
2,566 106.00

Discharge
cfs

0.00
0.00
0.01
0.02
0.02
0.03
0.03
0.03

0.04
0.04

Continues on next page...

WrB WrC WrDcfs cfs cfs
Glv B Clv C Clv D
cfs cfs cfs
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Onsite BMP Wetland
Stage / Storage / Discharge Table

Stage Storage Elevation
ftcuftft
0.60 3.165 106.10
0.70 3,764 106.20
0.80 4,363 106.30
0.90 4,962 106.40
1.00 5,561 106.50
1.10 6,160 106.60
1.20 6,759 106.70
1.30 7,358 106.80
1.40 7.957 106.90
1.50 8.556 107.00
1.60 9,274 107.10
1.70 9,992 107.20
1.80 10,709 107.30
1.90 11,427 107.40
2.00 12,145 107.50
2.10 12,863 107.60
2.20 13,581 107.70
2.30 14,298 107.80
2.40 15,016 107.90
2.50 15.734 108.00
2.60 16,592 108.10
2.70 17.451 108.20
2.80 18,309 108.30
2.90 19,168 108.40
3.00 20.026 108.50
9.1q ?o,qry @3.20 21.743 10870
3.30 22.601 108.80
3.40 23.460 108.90
3.50 24.318 109.00
3.55 24.812 109.05
3.60 25,306 109.10
3.65 25,800 109.15
3.70 26.294 109.20
3.75 26.788 109.25
3.80 27,281 109.30
3.85 27,775 109.35
3.90 28,269 109.40
3.95 28,763 109.45
4.00 29,257 109.50

...End

Clv A
cfs

1.34
1.66
1.91
2.08
2.09
2.41
2.69
2.95
3.19
3.41
3.61
3.81
3.99
4.17
4.34
4.51
4.66
4.82
4.97
5.11
5.25
5.39
5.52
5.65
5.78
5.90
6.02
6.14
6.26
6.37
6.43
6.49
6.54
6.60
6.65
6.71
6.76
6.81
6.87
6.92

0.04
0.05
0.05
0.05
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.10
0.10
0.10
0.10
0.10
0.10
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.11
0.12
0.12
4.12

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.23
3.49
6.41
9.86
13.79
15.90
18.12
20.43
22.84
25.33
27.90
30.56
33.29
36.11
38.99

WrC
cfs

=

:

i
:

:

:

Page 2

Discharge
cfs

0.04
0.05
0.05
0.05
0.06
0.06
0.06
0.07
0.07
0.07
0.07
0.08
0.08
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.10
0.10
0.10
0.1.0-
1.34
3.59
6.25
6.37
6.48
6.54
6.60
6.65
6.71
6.76
6.82
6.87
6.93
6.98
7.04

WrD
cfs

=

:

I

:

::

i

WrB
cfs

I

:

:

a

:

:_

ClvB GlvC ClvD WrA
cfs cfs cfs cfs

4,1Q (l:5
exct€PEP
lF wNU
6Frt n
PIgFL
cREsfr
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BMP

BMP . JEHOV q'S WITNESSES PROJECT - MOORETOWN ROAD
BASIN DRAWDOWN SUMMARY FOR {" Rv STORM
1-1t2* OR|F|CE AT ELEV. 105.50

> 2{-g 0 H# oK

SUMMARY OF RUNOFF ANALYSIS AND DETENTION BASIN PERFORMANCE

2 YR - POST DEVELOPMENT ROUTING DISCHARGE = 0.07 CFS @ Elevation 106.99
10 YR - POST DEVELOPMENT ROUTING DISCHARGE = 0.08 CFS @ Elevation 107.51

50 YR - POST DEVELOPMENT ROUTING DISCHARGE = 0.10 CFS @ Elevation 108.16
100 YR - POST DEVELOPMENT ROUTING DISCHARGE = 0.10 CFS @ Elevation 108.31

tr,,,'
ff{'r|(rr"*#0"

- !go: /0831

w
oA,

19

fr

ELEV RISE voL(cF) D o(our) TIME(HR) suM(HR)
106.25 0.750 3847.00 0.687 0.0499 0.4620 0.4620
106.20 0.700 3764.00 0.637 0.0481 3,4624 3.9244
106.10 0.600 3165.00 0.537 0.0441 3.7710 7.6954
106.00 0.500 2566.00 0.437 0.0398 3.5801 11.2755
105.90 0.400 2053.00 0.337 0.0350 4.0768 15.3523
105.80 0.300 1540.00 0.237 0.0293 4.8709 20.2232
105.70 0.200 1026.00 0.137 0.0223 6.3941 26.6173
105.60 0.100 513.00 0.037 0.0116 12.3037 38.9210
105.50 0.000 0.00 0.000 0.0u00 0.0uu0 38.9210

Page 1
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I Runoff

O Combined

I Channel Reach

O Diversion

- Pond Route

Pro'iect: Jehovah's.GPVI IDF: Norfolk. IDF B hyd's 10-25-1999
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Hydrograph Summ ary Report Page 1

Hvd.
No.

Hydrograph
tYPe

(origin)

Peak
flow
(cfs)

Time
interval
(min)

Time to
peak
(min)

Volume

(cuft)

Return
period
(yrs)

lnflow
hyd(s)

Maximum
elevation

(ft)

Maximum
storage
(cuft)

Hydrograph
description

I

2

3

4

5

A

7

8

Manual

Reservoir

Manual

Manual

Manual

Reservoir

Reservoir

Reservoir

0.83

0.10

0.50

0.65

0.91

0.07

0.08

0.10

10

10

10

10

10

10

10

10

10

390

10

10

10

330

360

380

18,678

18,678

9,450

13,452

't9,926

9,450

13,452

19,926

50

50

2

10

100

2

10

100

1

3

4

4

108.16

:__

106.99

107.51

108.31

17,136

8,516

12,235

't8,376

50yr critical

50yr routed

2yr critical

1Oyr oitical

100yr critical

2yr routed

1 Oyr routed

1 00yr routed

Proj. file: Jehovah's.GPW IDF file: Norfolk.lDF Run date: 10-25-1999
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Hydrograph Report
Page I

Hyd. No. 1

50yr critical

Hydrograph type
Storm frequency

= Manual
= 50 yrs

Peak discharge
Time interval

= 0.83 cfs
= 10 min

Total Volume = 18,678 cuft

Hydrograph Discharge Table

Time .. Outflow
(hrs cfs)

0.17 0.83 <<
1.83 0.83 <<
3.50 0.83 <<
5.17 0.83 <<

...End
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Hydrograph Report
Page I

Hyd. No. 2
50yr routed

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

Reservoir
50 yrs
1

108.16 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

0.10 cfs
10 min
Onsite BMP Wetl
17,136 cuft

Storage Indication method used.

Hydrograph Discharge Table

Elevation Clv A
ft cfs

Total Volume = 18,678 cuft

Outflow
cfs

Glv B Clv G Glv D
cfs cfs cfs

Time Inflow
(hrs) cfs

WrA WrB WrC WrDcfs cfs cfs cfs

1.67 0.83 <<
3.33 0.83 <<
5.00 0.83 <<
6.67 0.00
8.33 0.00
10.00 0.00
11.67 0.00
13.33 0.00
15.00 0.00
16.67 0.00
18.33 0.00
20.00 0.00
21.67 0.00
23.33 0.00
25.00 0.00
26.67 0.00
28.33 0.00
30.00 0.00
31.67 0.00
33.33 0.00
35.00 0.00
36.67 0.00
38.33 0.00
40.00 0.00
41.67 0.00
43.33 0.00
45.00 0.00
46.67 0.00
48.33 0.00
50.00 0.00
51.67 0.00
53.33 0.00
55.00 0.00
56.67 0.00
58.33 0.00
60.00 0.00

106.33
107.08

(ll.l9-J.9.,
108.09
108.03
107.95
107.88
107.80
107.73
107.66
107.59
107.52
107.45
107.38
107.32
107.25
107.19
107.12
107.06
107.00
106.93
106.87
106.80
106.73
106.67
106.61
106.55
106.49
106.44
106.38
106.33
106.28
106.23
106.18
106.14

1.96 0.05
3.58 0.07
4.68 0.09
5.33 0.10
5.24 0.09
5.14 0.09
5.04 0.09
4.93 0.09
4.82 0.09
4.7'l 0.09
4.60 0.09
4.48 0.08
4.37 0.08
4.25 0.08
4.14 0.08
4.02 0.08
3.90 0.08
3.78 0.08
3.66 0.07
3.54 0.07
3.41 0.07
3.26 0.07

. 3.11 0.07
2.95 0.07
2.78 0.06
2.61 0.06
2.44 0.06
2.25 0.06
2.09 0.06
2.08 0.06
2.05 0.05
1.96 0.05
1.86 0.05
1.73 0.05
1.60 0.05
1.46 0.04

0.05
0.07
0.09

@
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.04

Continues on next page...
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50yr routed

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs Jt

Outflow
cfs

WrB
cfs

Clv G Glv D
cfs cfs

ClvA Glv B
cfs cfs

WrA
cfs

Page 2

0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
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

WrC WrD
cfs cfs

61.67 0.00
63.33 0.00
65.00 0.00
66.67 0.00
68.33 0.00
70,00 0.00
71.67 0.00
73.33 0.00
75.00 0.00
76.67 0.00
78.33 0.00
80.00 0.00
81.67 0.00
83.33 0.00
85.00 0.00
86.67 0.00
88.33 0.00
90.00 0.00
91.67 0.00
93.33 0.00
95.00 0.00
96.67 0.00
98.33 0.00
100.00 0.00
101.67 0.00
103.33 0.00
105.00 0.00
106.67 0.00
108.33 0.00
1 10.00 0.00
111.67 0.00
113.33 0.00
115.00 0.00
116.67 0.00
1 18.33 0.00
120.00 0.00
121.67 0.00
123.33 0.00
125.00 0.00

...End

106.09
106.05
106.01
105.97
105.92
105.88
105.85
105.81
105.78
105.75
105.72
105.69
105.67
105.65
105.63
105.61
105.60
105.59
105.58
105.57
105.56
105.56
105.55
105.55
105.54
105.54
105.54
105.53
105.53
105.53
105.53
105.52
105.52
105.52
105.52
105.52
105.52
105.51
105.51

1.31 0.04
1.17 0.04
1.03 0.04
0.87 0.04
0.72 0.04
0.60 0.03
0.51 0.03
0.41 0.03
0.33 0.03
0.26 0.03
0.21 0.02
0.17 0.02
0.13 0.02
0.10 0.02
0.08 0.01
0.06 0.01
0.05 0.01
0.04 0.01
0.03 0.01
0.03 0.01
0.02 0.01
0.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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Hydrograph Report
Page 1

Hyd. No. 3

2yr critical

8#H'#8ig3;:ff,, Peak discharge
Time interval

= 0.50 cfs
= 10 min

Total Volume = 9.450 cufr

Hydrograph Discharge Table

Time - Outflow
(hrs cfs)

0.17 0.50 <<
1.83 0.50 <<
3.50 0.50 <<
5.17 0.50 <<

...End
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Hydrograph Report
Page 1

English

Hyd. No. 4
1Oyr critical

Hydrograph type = Manual
Storm frequency = 10 yrs

Peak discharge
Time interval

= 0.65 cfs
= 10 min

Total Volume = 13,452 cuft

Hydrograph Discharge Table

Time .. Oufflow
(hrs cfs)

al7 0.65 <<
1.83 0.65 <<
3.50 0.65 <<
5.17 0.65 <<

...End
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Hydrograph Report
Page I

Hyd. No. 5
100yr critical

Hydrograph type
Storm frequency

= Manual
= 100 yrs

Peak discharge
Time interval

= 0.91 cfs
= 10 min

Total Volume = 19.926 cuft

Hydrograph Discharge Table

Time - Outflow
(hrs cfS)

0.17 0.91 <<
1.83 0.91 <<
3.50 0.91 <<
5.17 0.91 <<

...End
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Hydrograph Report
Page 1

Hyd. No. 6

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

Reservoir
2 yrs

?ou.nn x'/
Peak discharge
Time interval
Reservoir name
Max. Storage

0.07 cfs
10 min
Onsite BMP Wetl
8.516 cuft

Storage Indication method usd.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

Total Volume = 9,450 cuft

Outflow
cfs

Clv C Clv D
cfs cfs

Clv A Glv B
cfs cfs

WrA
cfs

WrB WrG WrD
cfs cfs cfs

1.67 0.50 <<
3.33 0.50 <<
5.00 0.50 <<
6.67 0.00
8.33 0.00
10.00 0.00
11.67 0.00
'13.33 0.00
15.00 0.00
16.67 0.00
18.33 0.00
20.00 0.00
21.67 0.00
23.33 0.00
25.00 0.00
26.67 0.00
28.33 0.00
30.00 0.00
31.67 0.00
33.33 0.00
35.00 0.00
36.67 0.00
38.33 0.00
40.00 0.00
41.67 0.00
43.33 0.00
45.00 0.00
46.67 0.00
48.33 0.00
50.00 0.00
5',t.67 0.00
53.33 0.00
55.00 0.00
56.67 0.00
58.33 0.00
60.00 0.00

1.08 0.04
2.09 0.06
3.22 0.07
3.28 0.07
3.13 0.07
2.97 0.07
2.80 0.06
2.64 0.06
2.46 0.06
2.27 0.06
2.09 0.06
2.08 0.06
2.07 0.05
1.97 0.05
1.87 0.05
1.75 0.05
1.62 0.05
1.48 0.04
1.33 0.04
1.19 0.04
1.04 0.04
0.89 0.04
0.74 0.04
0.61 0.03
o.52 0.03
o.42 0.03
0.34 0.03
0.27 0.03
0.22 0.02
0.'t7 0.02
o.'t4 0.02
0.11 0.02
0.08 0.02
0.07 0.01
0.05 0.01
0.04 0.01

106.02
106.48
106.91
106.94
106.88
106.81
106.74
106.68
106.62
106.56
106.50
106.44
106.39
106.34
106.29
106.24
106.19
106.14
106.10
106.06
106.01
105.97
105.93
105.89
105.85
105.81
105.78
105.75
105.72
105.69
105.67
105.65
105.63
105.61
105.60
105.59

0.04
0.06
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01

Continues on next page...
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2yr routed

Hydrograph Discharge Table

Elevation Glv A
ft cfs

WrC
cfs

Glv B Clv C Clv D
cfs cfs cfs

Time Inflow
(hrs) cfs

WrA Wr Bcfs cfs

Page 2

Wr D Outflow
cfs cfs

61.67 0.00
63.33 0.00
65.00 0.00
66.67 0.00
68.33 0.00
70.00 0.00
71.67 0.00
73.33 0.00
75.00 0.00
76.67 0.00
78.33 0.00
80.00 0.00
81.67 0.00
83.33 0.00
85.00 0.00
86.67 0.00
88.33 0.00
90,00 0.00
91.67 0.00
93.33 0.00
95.00 0.00
96.67 0.00
98.33 0.00
100.00 0.00

...End

105.58
105.57
105.56
105.56
105.55
105.55
105.54
105.54
105.54
105.53
't05.53
105.53
105.53
105.52
105.52
105.52
105.52
105.52
105.52
105.51
105.51
105.51
105.51
105.51

0.03 0.01
0.03 0.01
0.02 0.01
0.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 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

0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Hydrograph Report
Page 1

Hyd. No. 7

fydrog1aph type :Storm frequency
Inflow hyd. No. =
Max. Elevation =

Reservoir
10 yrs

1or.u, x ,-/

Peak discharge
Time interval
Reservoir name
Max. Storage

0.08 cfs
10 min
Onsite BMP Wetl
12.235 cuft

Storage Indication method used.

Hydrograph Discharge Table

WrA WrBcfs cfs

Total Volume = 13,452 cuff

WrC WrD Outflow
cfs cfs cfs

Time lnflow Elevation GlvA Clv B Glv G Glv D
(hrs) cfs ft cfs cfs cfs cfs

1.67 0.65 <<
3.33 0.65 <<
5.00 0.65 <<
6.67 0.00
8.33 0.00
10.00 0.00
11.67 0.00
13.33 0.00
15.00 0.00
16.67 0.00
18.33 0.00
20.00 0.00
21.67 0.00
23.33 0.00
25.00 0.00
26.67 0.00
28.33 0.00
30.00 0.00
31.67 0.00
33.33 0.00
35.00 0.00
36.67 0.00
38.33 0.00
40.00 0.00
41.67 0.00
43.33 0.00
45.00 0.00
46.67 0.00
48.33 0.00
50.00 0.00
51.67 0.00
53.33 0.00
55.00 0.00
56.67 0.00
58.33 0.00
60.00 0.00

106.16 1.54
106.76 2.84
107.2" 3.96
107.4q; 4.32
107.42' 4.20
107.35 4.08
107.29 3.97
107.22 3.85
107.16 3.73
107.10 3.60
107.04 3.48
106.97 3.34
106.90 3.19
106.83 3.03
106.77 2.87
106.70 2.70
106.64 2.53
106.58 2.35
106.52 2.16
106.47 2.09
106.41 2.08
106.36 2.01
106.30 1.92
106.25 1.80
106.21 1.68
106.16 1.53
106j2 1.39
106.07 1.24
106.03 1.10
105.99 0.95
105.95 0.79
105.90 0.65
105.86 0.56
105.83 0.46
105.79 0.37
105.76 0.30

0.05
0.06
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03

0.05
0.06

(tttt6)
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03

Continues on next page...
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1 Oyr routed

Hydrograph Discharge Table

Time lnflow Elevation
(hrs) cfs ft

Outflow
cfs

WrC
cfs

Clv A Clv B Clv C Clv D
cfs cfs cfs cfs

WrA Wr Bcfs cfs
WrD
cfs

Page 2

0.02
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

61.67 0.00
63.33 0.00
65.00 0.00
66.67 0.00
68.33 0.00
70.00 0.00
71.67 0.00
73.33 0.00
75.00 0.00
76.67 0.00
78.33 0.00
80.00 0.00
81.67 0.00
83.33 0.00
85.00 0.00
86.67 0.00
88.33 0.00
90.00 0.00
91.67 0.00
93.33 0.00
95.00 0.00
96.67 0.00
98.33 0.00
100.00 0.00
101.67 0.00
103.33 0.00
105.00 0.00
106.67 0.00
108.33 0.00
110.00 0.00
111.67 0.00

...End

105.73
105.70
105.68
105.66
105.64
105.62
105.61
105.59
105.58
105.57
105.56
105.56
105.55
105.55
105.55
105.54
105.54
105.54
105.53
105.53
105.53
105.53
105.52
105.52
105.52
105.52
105.52
145.52
105.51
105.51
105.51

0.24 0.02
0.'19 0.02
0.15 4.02
0.12 0.02
0.09 0.02
0.07 0.01
0.05 0.01
0.04 0.01
0.04 0.0'1
0.03 0.01
0.02 0.01
0.02 0.00
0.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
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Hydrograph Report
Page 1

Hyd. No. I
100yr routed

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

Reservoir
100 yrs
5
108.31 ft \,/

Peak discharge
Time interval
Reservoir name
Max. Storage

0.10 cfs
10 min
Onsite BMP Wetl
18,376 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation
(hrs) cfs ft

Total Volume = 19.926 cuft

WrB WrC WrD Outflow
cfs cfs cfs cfs

Glv A Clv B Clv G Glv D
efs cfs cfs cfs

WrA
cfs

1.67 0.91 <<
3.33 0.91 <<
5.00 0.91 <<
6.67 0.00
8.33 0.00
10.00 0.00
11.67 0.00
13.33 0.00
15.00 0.00
16.67 0.00
18.33 0.00
20.00 0.00
21.67 0.00
23.33 0.00
25.00 0.00
26.67 0.00
28.33 0.00
30.00 0.00
31.67 0.00
33.33 0.00
35.00 0.00
36.67 0.00
38.33 0.00
40.00 0.00
41.67 0.00
43.33 0.00
45.00 0.00
46.67 0.00
48.33 0.00
50.00 0.00
51.67 0.00
53.33 0.00
55.00 0.00
56.67 0.00
58.33 0.00
60.00 0.00

106.40 2.08
107.21 3.82
107.90._ 4.96
108.29 - 5.51
108.23 5.42
108.16 5.33
108.09 5.24
108.03 5.15
107.96 5.05
107.88 4.94
107.81 4.83
107.73 4.71
107.66 4.60
107.59 4.49
107.52 4.37
107.45 4.26
107.38 4.14
107.32 4.03
107.25 3.91
107.19 3.79
107.13 3.67
107.07 3.54
107.01 3.42
106.94 3.27
106.87 3.11
106.80 2.95
106.74 2.79
106.67 2.62
106.61 2.44
106.55 2.26
106.49 2.09
106.44 2.08
106.38 2.06
106.33 1.96
106.28 1.86
146.23 1.74

0.05
0.08
0.09
0.10
0.10
0.10
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05

0.05
0.08
0.09

/dTd'ft n ra I\ tJ il..t -/
0.10
0.09
0.09
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.08
0.08
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05

Continues on next page...
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100yr routed

Hydrograph Discharge Table

Outflow
cfs

Time Inflow Elevation Clv A Clv B Clv C
(hrs) cfs ft cG cfs cfs

Clv D WrA
cfs cfs

WrC WrDcfs cfs
WrB
cfs

Page 2

0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.01
0.01
0.01
0.01
0.01
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

61.67 0.00
63.33 0.00
65.00 0.00
66.67 0.00
68.33 0.00
70.00 0.00
71.67 0.00
73.33 0.00
75.00 0.00
76.67 0.00
78.33 0.00
80.00 0.00
81.67 0.00
83.33 0.00
85.00 0.00
86.67 0.00
88.33 0.00
90.00 0.00
91.67 0.00
93.33 0.00
95.00 0.00
96.67 0.00
98.33 0.00
100.00 0.00
101.67 0.00
103.33 0.00
105.00 0.00
106.67 0.00
108.33 0.00
110.00 0.00
111.67 0.00
113.33 0.00
115.00 0.00
116.67 0.00
118.33 0.00
120.00 0.00
121.67 0.00
123.33 0.00
125.00 0.00
126.67 0.00

...End

106.18
106.14
106.09
106.05
106.01
105.97
105.92
105.88
105.85
105.81
105.78
105.75
105.72
105.69
105,67
105.65
105.63
105.61
105.60
105.59
105.58
105.57
105.56
105.56
105.55
'105.55
105.54
105.54
105.54
105.53
105.53
105.53
105.53
105.52
105.52
105.52
105.52
105.52
105.52
105.51

1.61 0.05
1.46 0.04
1.32 0.04
1.17 0.04
1.03 0.04
0.87 0^04
0.72 0.04
0.60 0.03
0.51 0.03
0.41 0.03
0.33 0.03
0.26 0.03
0.21 0.02
0.17 0.02
0.13 0.02
0.10 0.02
0.08 0.01
0.06 0.01
0.05 0.01
0.04 0.01
0.03 0.01
0.03 0.01
0.02 0.01
o.02 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 085



PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 086



PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 087



PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 088



PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 089



PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 090



I
I
t
I
T

I
t

Kingdom Hall of Jehovahos Witnesses
(c-40-ee)

ZonedMl (Ilouse of Worship)
Berkeley'5A" Voting District

August 30, 1999

SUPPORTING ENGINEERING DOCUMENTS

Narrative

Storm Drainage Calculations
.Drainage Area Map

Southern Ditch
Entrance Culvert

BMP Calculations
Weighted C

CBPA
Temporary Sediment Trap

Detention Facility Computations
10 year storm

100 year storm
Storage capacify

Water and Sewer Data Sheets

Soils Report
F'inal Pavement Design

Checklists
James City County

YDOT

L&M Project #1870040- 302.04
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t:tw'
@
Langley and McDonald, P.C.

Engineers
Surveyors
Planners
Landscape Architects
Environmental Consultants

5544 Greenwich Road, Virginia Beach VA 23462
(757) 473-2OAo Fax (757) 497-7933

4029 lronbound Road, Suite 100, Williamsburg, VA 23188
(757) 253-2975 Fax (757) 229-0049
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August30,1999

Narrative for Kingdom Hall
of Jehovah's Witnesses

Conceptual Gase No. C40-99
James Gity County, Virginia

- General proiect description:

I The building for this project will be constructed to serve as a house of worship. 'lhe proposed building is a
I 5000 SQ FT building. The area within the building !_s- majorily a worslip hall with small areas set aside for

studies and restrooms. Additionally, a parking lot will be constructed to support 100 vehicles. The developer
r will have to construct a _qry_dg!gn!91 fagllity. at the westem end (rear) of the property.

I
Existinq site conditions:

I The propefi is 95 percent wooded. The only area cleared is on the ftont of the propefi where a roadside
I ditch cuts across the southeastem part of the property.

I Land disturbance considerations:I
I

No offsite or adjacent properties will be affected by this sitd being cleared. The total area of disturbance foi

- this site is2.25 acres.

Tr Soils information can be found on Sfreet C-2

I Erosion and Sediment control measures are specified on the plan sheets as well as the erosion and

I sediment control Sheet C-4.

I Stormwater Runoff and Water Qualitv Gonsiderations:

- Contractor should pay close attention to the Construction Sequencing and construct^the temporary
sediment trap and southern ditch as quickly as possible. The detention fucili$ is sized to hold back te a

I 100year storm and release iunoff into the ditch that runs paraltel to the CSX right of way. CSX will allow
I !;!g!g of runoff into the existing ditch. Because of this conStraint water quality measures are surpassed

rather easily.

t GriticalAreas for hiqh erosion:
I

I The only areas of concern are the southern propefi line, the roadside ditch and the common property line

I with CSX (rear property). Installation of silt fence and straw bales as shown on the plans will eliminate
r downstream sediment buildup. There will be minimal work along the CSX property line and contractor will

need to clear a small area only to install a 4' outfall pipe.

t Meh/l&rn/projects/1870040-302.04/conespondence/narrative

I
I
I
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I

I
PROJECT NAME: Kingdom Hall of Jehovah's Wifnesses

I Project Engineer: Mel Hopkins

I Date: 30-Aug-99
I

I GUIpANCE CALCULATTON PROCEpURE
I

NEW DEVELOPMENT WORKSHEET

I rorAL strE AREA(A) = 2.46s1 Acres 107380 sf
Developed SITE AREA(A) = 2.4651 Acres : ,19 '6.;.1

I TMPERVTOUS AREA:

t STRUCTURES = 0.11 Acres 5000 sf
PARKING LOT = 0.95 Acres :: ,,,*,171.sf

I ROADWAY = 0.00

I Sidewalks = 0.04 1820 sf
OTHER =

t TOTAL IMPERVIOUS(Ia) = 1.10 Acres

I l(site)= Total lalA(100) = 45 o/o tf l(site) greater than 16% then continue

I l(watershed-default) = 16 o/o

I pRE-DEVEL,pMENT LoAp: L=4sX0.ex[0.0s+(0.00sx16)]x0.26xAx2.7a12r L(pre) - 1.14 pounds

I posr DEVELIpMENT LoAp: L=4sX0.9X[0.0s+(0.009xtsite)]X0.26xAx2.7a12r L(Post) = 2.68 Pounds

t PILLuTANT REMIvAL R'eD:
! RR - 1.54 pounds RR=Lpost-Lpre

I EFFICIENCY REQUIRED:
I %RR = 57 o/o %RR=RR/LpostX100

t

I

I

I

I CBPAl0points Sheetl
I
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GUIDANCE CALCU LATION PROCEDURE

COMPLIANCE WORKSHEET

OVERALL_EOMPUANCE:
TotalRemoved = 1.75
Total Required = 1.54

BMP Options

A. Extended Detention
(1) Design 2 (6-12)
(2) Design 3 (24 hours)
(3) Design 4 (shallow marsh)

B. Wet Pond
(1) Design 5 (0.5 in/imp. ac.)
(2) Design 6 (2.5 V)
(3) Design 7 (4.oV)

C. lnfiltration
(1) Design 8 (0.5 in/imp.ac.)
(2) Design I (1.0 in/imp. ac.)
(3) Dxign 10 (2-year storm)

D. GrassedSwale
(1) Design 15 (check dams)

lf total removed > removal required, criteia safisfred

Efficiencv

50o/o

65%
70%

Use because of CSX runoff outfall constnint of 0.1cfs

10-20o/o use 10% no check dams

2oo/o

30o/o

50o/o

35o/o

40-45o/o
50o/o

Removal % Site Area Lpost

CBPAl0points Sheet2
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Date:

l.

2.

4.

WATER DATA SITEET

Ausust 30.1999

Project Name: Kinedom Hall of Jehovah's Witnesses

Project location: 5493 Mooretown Road. Williamsbure. VA

Engineer: Lanslev and McDonald- Inc-

Source of Water: JCSA - 8" waterline 4' offfu:dge of existing pavement. in Mooretown Road.

5. Desip Population (Number and Type of Dwelling): (4000 SF Worship / (1000 SF Office/Restroom$

5a: Industrial: N/A 5b: Domestic: 1.4 eDm

5c: Fire Flow: 750 mm 5d: Pressure Maxlmum: 50 psi

Minimuni: 20 psi

Water Distribution System Piping:

n Water Meter Assemblies: (Size), I (Number)

(Size), (Number)

(Number)(Size),

(Size), (Number)

Average Day Demand: Worship Hall: (21,600SF) (.02) :432 pd 2672 gpd

Office: (2400 SF) (.tO; = 240 gpd

Maximum Day Demand: (1.7)(672)= 1142.4 Wd

Peak Hour Demand: (4)(672) = 2688gpd

Pipe Diameter Material
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SEWER DATA SHEET
APPENDIX "8"

DATE Auqust 30. 1999

- 1. PROJECT NAME Kinqdom Hall of Jehovah's Witnesses

t ll. PROJECT LOCATION 5493 Mooretown Road. Williams

lll. ENGINEER Lan$lev and McDonald, lnc.

I tv. PotNT oF cot'!NEc;;;o AUTHoRtry sysrEM ctean out @ northwestern corner oJ propertv.t

I v. DESIGN PoPULATIoN (NUMBER AND TypE oF DWELLTNGS) House of worshio
I vr. AVERAGE DESTGN FLow 672 ood

ll. PROJECT LOCATION 5493 Mooretown Road. Williamsburq. VA

I 
Vll. PEAK DESIGN FLOW 1680 qpd

r VIII. PIPE MATERIAL PVC

t
t
I
t

_ tx. PIPE DTAMETER ilNCHES) LENGTH (FEET)

I 4o (laterals) 3OO

6"

8',

10"

12"

15"

18"

21"

24"

TOTAL FEET 3OO

I X. MANHOLES (A) STANDARD NiA {NUMBER) AVERAGE DEPTH N/At 
te) onop N/A (NUMBER) AVERAGE DEprH N/A

I xr. (A) PUMP srATroNS srzE N/A (GPM}

(FEET)

t 
(B) FoRcE MAIN (SlzE LENGTH) N/A

I
I
t

PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 107



Langley and McDonald, P,C.

ENGINEERS . SUFVEYORS. PLANNERS
LANDSCAPE ARCHITECTS . ENVIRONMENTAL CONSULTANTS

VIRGINIA BEACH . WILLIAMSBUBG. VIRGINIA Computod ey €4rA 
"hecked 

by

ctient f&tq€
o.t" le/g/s esheet No. ./

€rrrrrue :,n;;:;; #*-,-(it?t*{ff ot+,/ 4oar
a.: 3,f;,6
3 2'?

-

,.r7, €.

'lcat
4cm
4wr
*rwt
/rc-@

i asa 6*tr Faol e*"r 6a-/ -- _/?
A*ca .fucteerp &es 6"? rds . /A.f

, ( &Le,u ', a'pr?€z)olx C
@ Jt*n..abr 't k/r-uas et
@, P-*oal ',fu a,*vtt e+)

1+as
9c,,26' ',arvl

/?r.t,c.{e ,coa. :-.
Qaafout-.t Pe

@ 'lAAne.ir4cc USaa c^' .& <r-aan 6 Pru*a E 2/F
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WORKSHEET A : NEW DEVETOPMENT O pnon frto : VA. Cresrr'trc B x D*lltrr

tr C.alculate the pre-development toad GrJ.

LF = PXP,xt0.05+(0.009xI,,,,h.-IXC*xAx2.72 / 12

= *4 yg.9x 10.05 + (0.009 x_!1I x0.?6x2,+1 x2.72 / 12

- _!_, I L_pounds peryeqr

= F X Prx IO'0S + (O.Cf@ x IJI X C X AX 2.72 /72

= ** x0.9 x t0.05 + (0.009x tUl xa.2ii x?frx2.72 /12

= L,bL poundsperyear

tr Cakutate the postdevelopment load Gp.J.

LFt

RR

i!

tr Cakulate the pollutantremoval requirenrent (RR).

= Lr-'Lp.

= z,bt -, Ll?-

= --l-:3-pounds peryear

To determine the overall BMP efficiency required (%R$ when selecting BMP options:

%RR = RR / tF.x 100 
:

= . l@xls,, , .,.

-{-l%

G15
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WORKSHEET A : NEW DE\IETOPMENT Ornox Tvto : VL fus,rrrtrc Bu Drgl'utr

S,0

Conplle sih-specific. data and deter:arine site impeniouuress (Io,.).

Ar
I.f stnrchrres

parking lot
roadway
other

POST.DEVELOPMENT

= /8, { acr:es

acres
acres
acres

= , 8Cf€Fl

= _tCt€S
= _iCf€S

total I. = | o,l ao:es

I,o. = (total I./A) X 100 = f,6 (percent expressed in whole numbers)

* Althoughtheareasubjecttor€gulationsmayhonlytheareaactrnllyinaCBPA,somelocalities
mayreqube all of thesite to complywi0r aiteria.

F I. rqrrcsents the actual amount of impervious area.

Deterurine the average land cover condiHo:ns 0..t.,'r,.c).
.1, I

Use I. .-*u = Iv.e=16 becaus F.-g, = 0,45lbr'/ac/yr tor Virginia's Chesapeake Bay Watershed. Use
Cp*=026m9/1.

Deterurine need to continue.

-r/I.e = oo % ffromStepl)
I,..o.ru - 16 % (fromstepD 

\

If I,e. S I,.,*.*, STOP and submit analpis to this point;
ffI*" I",.*..,CONTINLJE. i,..: " , ,,

Set constants.

P, = unitlessrainfallconectionfactol P' 
= O.gforallofTidewatervqginia

C = flowweighducanconcentration
of totalphosphorrs

-'026frU,ltforall I;

12 and 2"72 are used in the equation as unit cdnve$ion factors.

, g rffiuil rainfall depth ininches
= 40 inches for Northern Viqginia area

= 43 inche for Richrnorud Metropolian area
' 
= l$inches for Hampton Roads area

c-x4
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WORKSHEET A : NEW DE\TELOPMENT Opnox Tfuo : VA. Crnsrrtre, B x Da ntlr

LF

Calculate the predevelopment load'GrJ.

= P X PfX t0.05 + (0.009 X Ii,- hd)J X Cr. X A X 2.72 / 12

= (4 x0.9 x t0.6 + (0.009 x -(-8)lxo.26x /?, tr x2.72 / 12

= t,3t poturdspelygar , 
:'

i:

E Calculate the post-development load GpJ.

LF - PxP,x.[0.05+CI.009xlJ1 xCx Ax2.72 /72

= ** y0.9 x [0.05 + (0.0@ x-!|1lx1.?S y /t.S'x2.Tz /t2

= 21;?z poundsperyear

tr Calculate the pollutantremoval requirenrent (R$.

= Lr-- Lp*

= ?3,?z - firq
= lfrffl oounds Dervear

To detemrine the overall BMP efficiency reguired (%RR) when selecting BMP options:

%RR = RR / LF..x 100

-t t, _)x100
= 

-7o

Gls
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tr DeErrrine loadings for off-site areas if thc tocafity ellows this option

I* = fromlocalig Qts L-.-=Ive- 16

ff I-".*- < 20, use Coe". = 0% mg/|.
ff I-,-r- > 2O use C*.. = 1.08 mg/|.
ff I_"-r.. = Iu^ use Coe". = 026mg/L

L*.. = PXP'Xto.OS +(0.00gxI,.-hdI XC.*r.xA.ei.x 2.n / p

= 

-- 
x 0.9 x t0.05 + (0.0@ x 

-)l 
x 

-x - 
X 2.72 / 12

= 

-Pounds 

Peryear

Total no:r{TFApollutantloadlng :

SEp3 + Step4 E btal non{BPAloading

+ = 'poundsperyear

Calculate credits if the locatity allow this optioru

Selected
Option

Removal
Efficiency
(%l7m',)

L:
(lbs'/yr)

Ioad
Removed
(lbs/yr)

Calarlate overall compliance.

SEpl +.Steps = totalloadrmtoved

+ _=_poundsperyear
If total load recroved > rernval requirernent, criteria are satisfied.

Revised 7/90
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PRAJECT N,;{E
Ir&U ,JOB NO. 1870040-302.04

SITE AREA

A. glauccun.f,lJ auP PoMt ll&ocatloN

BMP

Onsite BMP (Design 4)
Prime Outlet Point Transfer

Jehovah's Witnesses Site Plan

TABLE 3

WORKSHEET FOR BMP POINT SYSTEM

ACRES

BMP POTNTS

2.47

X

x
x
x

PNACTION OT

SIIE SERVED BI
BMP

WEIGETAD BITP

POrtms

= ent
1.90 | 2.47 = 6.92

B. IIXIT'RAL OPEII SPACE CREDIT

FRACTION OF STTE

TOTAI. WETGATED STRUCIT'RAI. BUP POINTS:

NATURAL OPEN SPACE

CREDIT

10.00

,POTNTS FOR NATURAL OPEN

SPACE

c. TOIITIJ VIEIOSTAD POINES

10.0
STRUCTURAL BI{P POINTS NATUR.AL OPEN SPACE POTNTS

1870040-302.04 loPOlNT BMP SHEET

TOTAL
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ENGINEERTNG CONSUL;TING SERVICES, LTD.
Geotechnical . Construction Materials . Environmental

March 31,1997

I
I
I
I
I
T

I
I
I
I
I
I

AES Consulting Engineers
5248 Olde Towne Road, Suite 1

Williamsburg, Virgini a 23 188
Attn: Mr. Mike Nice, P. E.

T

I
t
I

RECEIVED

APR 0 3 n97

AES CONSULTING
ENGINEERS

ECS ProjectNo. R3456

Reference: All Seasons Office Park
Mooretown Road
James City County, Virginia

Dear Mr. Nice:

On 1 and 4 March lgg7,a representative of this company visited the above referenced project site.
The purpose of these visits was to explore the subsurface soils and comment on the potential for
these soils to possess shrink-swell characteristics which might affect the proposed building
construction. ECS, Ltd. also performed a pavement subgrade analysis to explore the pavement
bearing qualrty of the subgrade soils by performing Califonria Bearing Ratio (CBR) tests. A review
of stnrcflual loading and foundation design and pavement design recommendations were not
included in this study.

The site of the proposed constnrction consists of a2.55 acre parcel, which is located about 150 feet
east of the intersection of Route 60 with Olde Towne Road in James City County, Virginia. The
parcel extends east of the CSX Railroad about 500 feet the west to Mooretown Road, where access
is provided to the site. At the time of our visit, the site was vegetated with first generation pines and
second generation hardwoods. Surface grades generally sloped down slightly jtowards the
northwest. The proposed construction was not staked at the time of our visit.

It is anticipated that the proposed building constuction will consist of three, one-story office and
warehouse buildirrgs across the site. The strrctures are anticipated to be of wood frame and
masonry bearing wall constnrction with a slab-on-grade floor. Maximum wall and column loads for
the buildings are anticipated to be less than about 3 kips/ft and 15 kips, respectively. Pavements are
to be constructed to provide access and parking to the proposed structures.

z'

2119'D North Hamilton Street, Richmond, Virginia 23230 . (50,1) 353-6333 . Fax (804) 353-9475

Ofices: Ridtmond, VA ' Washingto4 D.C.'. NorfotN VA . Witlianshtrg, VA . Rurcl<e, VA . Frcdrickbur&, VA ,.
DanvilhVA'Baltimory MD. Frdti$MD.ResearchTriangle ParN NC.Whningtaq NC. CharlateNC.Grcensborc,NC
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I

All Seasons Office Park
ECS Job No. R3456
Page 3

Based on the results of our exploration and provided the aforementioned earthwork procedures are
implemented, the proposed buildings can be supported by shallow spread footings bearing in the
firm natural soils encountered at this site or in properly compacted Engineered Fill placed to bring
the building pads up to design subgrade. Footings can be designed for a net allowable soil pressure
of 2,000 lbs/sq. ft. provided the footings are constructed with a minimum width of 18 inches. All
footings should bear a minimum depth of 24 inches below final exterior grades.

Footing excavations should be extended through all topsoil or otherwise unsuitable material so as to
expose firm, natural subgrade. Where soft or unsuitable bearing materials are encountered, they
should be removed and footings lowered or bottom of footing elevations reestablished by
backfilling with No. 57 Stone or flowable fill. A qualified inspector should be called on to observe
all footing excavations prior to placement ofNo. 57 stone, flowable fill, or concrete to ascertain that
firm bearing soils have been exposed.

CBR-I and CBR-2 locations are shown on the Boring Location Diagram. These locations were
selected as containing surficial soils generally consistent with the dominant soil types at this site.
CBR testing performed on these materials indicated soaked CBR values of 24 and 28 for CBR-I

3!- Cn\2, respectively. The handauger borings perforrred within the proposed pavement areas
indicate the natural and fill soils at pavement grades will consist primarily of Sandy CLAYS (CL)
and Clayey SANDS (SC). On tlie basis of our exploration and experience with soils within the
study area, it is our opinion that these values may be higher than actual pavement bearing quality
encountered during construction. Therefore, we recommend the design CBR be limited to 10.0.

An important consideration with the design and construction of pavements is subsurface drainage.
Where water seepage occurs into the subbase and base course layer, softening of the base materials
and other problems related to the deterioration of the pavement can be expected. Good surface
drainage should minimize the potential of the subgrade materials becoming saturated over a long
period of time. A thorough inspection of subgrades prior to stone placement is considiired essential
towards minimizing long term pavement deterioration.

Prior to stone placement, all subgrades should be proofrolled and carefully observed by a qualified
inspector in order to aid in identiffing any localized soft or unsuitable materials. Areas which are
excessively soft or otherwise unsuitable should be recompacted or undercut at the direction of the
inspector. Areas to be recompacted should be moisture conditioned to within +L3Voof the optimum
moisttne content and recompacted to a depth of 8 inches to at least 95Yo of maximum dry density as
mentioned above.

I
I
I
T

I
I
I
I
t
I
I
I
I
I
I
t
I
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All Seasons Office Park
ECS Job No. R3456
Page 4

The recommendations contained herein were based on the data obtained from the handauger borings
which indicate subsurface conditions at these specific locations at the time of the exploration. Soil
conditions may vary between borings. Furthermore, it is sometimes diffrcult to characterize soil
content and consistency using handauger borings alone. Therefore, as a critical part of a complete
soil evaluation, all fill subgrades and footing excavations should be observed by a qualified
inspector to ascertain that soil conditions encountered by our exploration ane consistent with
conditions encountered dtring constnrction. If during the course of constnrction variations appear
evident, the Soils Engineer should be informed so that the conditions can be addressed.

We have appreciated the opponunity to be of service to you in this regard. If we can be of further
assistance or should you have questions concerning this investigation, please contact ou office.

Respectfirlly,

ENGINEERING CONSULTING SERVICES, LTD.

avid E. Stinnette, P. E.

I
I
I
t
I
t
t
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I
I
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I
T

I

Engineering Services Manager

. Moss,III, P.E,
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I
IT TABLE 1

ST]MMARY OF LABORATORY TEST DATA

I Project: All Seasons Oflice Park
ECS Proiect No: R3456 i

I Location: James City County, Virginia
I Date: 3-3t-97

T

I
I
I
I
I
I Np : NoN-pLASrrc

I
t
I
I
t
I
I

Boring
No.

Depth
(inJ

Moisture
Content,

V"

v,
sitt
&

Clay

Plasticity
LLEI

USCS
SymboI

Maximum
Dry

Density,
pcf

Optimum
Moisture
Content,

oh

Soaked
CBR
Value

HA.2 24-36" t6.6 43.4 SC
HA4 48-60 22.5 46.9 SC
HA.5 3648 t2.9 29.9 SM
HA-7 24-36 20.1 sa.2 SC-CL
HA.8 4248 24.0 5l.l CL
CBR-

l/HA-3
t2-60 46.6 NP SC 177.4 t2.3 24

CBR.
2tHA-6

t2-60 52.4 NP CL rtz.3 14.2 28
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150

740

190

72,O

110

100

S.AMPI,E DEPITI
SYIdBOL II}CATION /'T\

10 20 30
MOISTURE CONTENT IN PERCENT

DESCRIPTION
TEST

METHOD

h
L)
0.

z
F
(J
H
F]F
ts
7'
D

Ea

80

70

OPfIMUM
MOISTTJRE

MAISUTIM DRY
(s) DENSFY (pcf)

\

\e.
1

I

\
'+

A

Frra. \! f

_l \ ?
I

\ \, f,

o \ t9

\=

ECS, Lt,d.

CBR 1/HA-3 1.0-S.O Brown, Ctoyey, SqND (SC) ASTM 0698

ALL SEASONS OFTICE PARK

COMPACTION iNSt

12.3 117.4

Figure .No.1
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)

,/

/

,/

/ ,/

I /.1 f

fl
,f

4

u
9.
z
FEl
Ep
a
u)
F:]
E
A
(,z
a
3

.00

SAIIPI.,E

IfATER CoNTENT (*)
o. M. c. (s)
REI,ATTYE COMPACNON

DESCRIPTION

PENETRATION IN INCH
c8R 1/HA-3 DEPTH (fr)

.60.40.10 .50

SOAKED

MOISTURE

CONTENT

1.0-5.0
117.4

117.4

.1

13.3

12.3

100

DRY DENSrrr (PCF)

M$(. DRY DENSrrr (PCF)

PERCENT SITELUNG (c)
Brown, Cloyey, SAND (SC)

srMBOr sAMptE c.B.R.(0.1 in) c.B.R.(o.e in) UPPER MIDDLE

O UNSOAKED

tr SOAKED

Remark:R3456C1

16

24

19

29
(s) 1+'o

Project :ALL SEASONS OFFICE PARK

CATIFORNIA tsEARtrNG RATXO . Figure No.Z

Project No.R3456

ECS, Ltd.
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150

t40

130

t20

110

100

90

80

70

SAMPLE DEPTH
sndBol IocAlToN (ft)

10
MOISTURE

DESCRIPTION
TES? OPNMUM

IdETT{OD MOISTURE

I
}{$OMTJM DFY

(x) DENSirr (pcl)

'i

rl

ll
i

l.
I

ti
i

li
I

li
:

i
I

li
I

li
I
I
I
I

h()
O.

z
F.

u
FEI

ts
F
zb
fra

20 30 40
CONTENT IN PERCENT

\

\

\

\e.
\T g

\
+

A

\E p

P *\ ?
/ \ \, fi

q.,

b\ \
tg

Y

Projeet No.R3456

ECS, Ltd.

DENSiTY (pcf):lCBR 2/HA-6 1-0-5.0 Brown, Sondy Cl-Ay (CL) ASTM 0698 14.2

ALL SEASONS OFTICE PARK

I
t

COMPACTION TEST Figure.No.3
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.10.00

a)
&
z
F.]
Gp
a)
a1
f:1tr
A
(,z
(1

3

.24 .30 .40

PENETRATION IN INCH
cBR 2/HA-6 DEPTH (ft)SAMPT,E

lfAlER CONTENT (s)
o. M. c. (s)
REI,ATTYE COMPACTTON

DESCRiPTION

.60

14.2

1+.2

99

27

22

Project :A[L sEASbNS OFFICE PARK

DRY DENSnY (PCF)

MA)C. DRY DENSTIY (pcr)
PERCENT SITEI,IING (s)

1.0-5.0
I 11.1

112.3

1.9

Brown, Scndy CLAY (CL)

sruBoL ,*dPo c.B.R.(0.1 in) c.B.R.(O.z in) SoAKED UPPER MIDoLE I
O UNSOAKED

E SOAKED

Remark:R3456C4

t29

28

MOISTURE

CONTENT (s) 1s'o

.Figure No.4

Project No.R3456

ECS, Ltd. CATIFORNIA tsEARING RATIO
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Project:
ECS Project No:
Location:
Date:

IIA.l

0-8"
8-30"
3042-
42-64"
64-94"

IIANDAUGER BORING LOGS

AII Seasons Offrce Park
R3456
James City County, Virginia
3-3r-97

Topsoil
Tan, moist-tqwe! qilty, fine SAl.lD (Slvf), contains root fragments
Orange andTannish Brown, moist, C)ayeiy, fine SAI.ID (SC:CL)
Qrangg,-moist, Clayey, fine SAl.Iti (SC) '- :

Qrangis! and Yellowish Brown, moist, Sitty, fine SAND (SC)
Groundwater not encountered.

EIID OF BORING AT 34INCHES

TIA.2

0-9"
8-24"
24-36"
36-49-
48-60"
60-84

Topsoil

f*, *.rlto moist, Silty, fine SAI.ID (Sivf)
Qrangfs! Brylrn +od Tan, moist to wLt, Clayey, fine SAND (SC)
Qra11gi9h_and Yellowish Brown, moisL Silry, fine SAI'ID (SM) 

-

S.{{irlt Orange, moist, Clayey,nne SAtrtO (SC)
Reddish Orange, moist, Sil6', iine SAND (SM),'contains root
Iragments
Groundwater not encountered

END OF BORING AT S4INCHES

DCP Blow Counts

@lows per increment)

(2-2-3) @24"(3-5-5) @36"

(4-6-6 @60*

CBR-1/HA.3

0-8- Topsoil
9_t9'l Tan, moist to wet, Silty, fine SAlrlD (gl0, contains root fragments
lq-]ql: lan and Brown, wet td mois! Clayey,'fin6 SAI\ID (SC)
30-36- Tan and Brown, moist, Silty, fine-SAi.iD (Slvf)
36-48" Tan and Brown, moist, Cliyey,fine SAND (SM)
48-60" OrangishBrown, moist, Cliy6y, fine SAND'(SC)

Groundwater not encountirdd.

END OF BORING AT 60 INCHES

I
I
I
I
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HA-4

0-8"
8-20"
2048"
48-64"
64-84"

ITA.5

0-8"
8-24"
24-30"
30-56"

56-84"
84-96"

.i

Topsoil
Tan, moist tg *91, Silty, fine SAITID (SM)
9qgg., moist, Clayey, fine SAITID (SC-ef)
Sg$jir! 9png., moist, Clayey, find SAIID (SC)
Yellowish Brown, moisr, Silt11 fine SAIID (SMi
Groundwater not encounteied.

END OF BORING AT 34INCIIES

DCP Blow Counts
(Blows perincrement)

Topsoil

lara moist tg wg! Silty, fine SAI{D (SM)
Qrange, m99t, Clayey, fine SAI.{D 1SC-CL1
prange and Tan, mois! Silty, fine SAI{D (SNO, contains root
fragments
ptgS"-u4 Re{,-qoist, Silty, fine SAI-ID (SM)
Sq{g4_9raqg_igh Brown, moist, Silty, Cdyey, frne to coarse
SANID (SM"SC), trace gravel
Groundwater not encountered.
EI\[D OF BORING AT 96INCIIES

CBR-2IIIA.6

0-8- Topsoil
9-_11']-- !an, qrolslto wet, Silty, fine SAITID (SIVI), contains root fragments
l-1-t1'.'. Orangish Brown and Tan, wet to moist, dne Sandy CLAY (eL)
54-60" Orange_Gray and Red, mois! fine Sandy CLAY (CL)

. Groundwater encountered at 56 inches.

Q-2-2) @24"
(3-4-4) @36"
(4-6-6) @42"
(4-s-7) @48"
(s-15-rs) @60"
(s-10-10) @72"
(6-14-20) @84"

END OF BORING AT 60 INCIIES

PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 127



Q-3-3) @24"
Q-7-8) @36"(s-8-9) @48"
(7-15-18) @60"
(9-24-24) @72"

(
{I

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

IIA.7

0-8"
8-20'
20-56"

56-70"
70-90"

IIA.8

0-8"
8-20"
20-36"

36-48',
48-72

Topsoil
Tan, moistJg_w_9t, Sitty, fine SAITID (SM)
O_range 3nd YellowishErown, moist, Cldyey,fine SAND
(SC-CL), contains root fragments
Orange and Gray,_moist, C-layey, fins SA\ID (SC)
Orange-Gray and Red, moist, fine Sandy CLAY (CL)
Groundwater not encountered.

END OF BORING AT SO INCIIES

DCP Blow Counts

@lows per increment)

IICP Blow Counts
@lows per increment)

(3-+O @24"
(6-14-24) @36"

(s-r4-18) @48"
(s-18-26) @6A"

Topsoil
Tan, moist-t9_w9t, Silty, fine SAI.{D (Slvf)
O^range and YellowishBrown, moist, Clayey, fine SAND
(sc-cl,)
Orange gd-Yeloyish Brown, moist, fine Sandy CLAY (CL)
Orange_Red and Gray, moist, fine Sandy CLAY (CL)
Groundwater encountered at 8 inches

EN:D OF BORING AT T2INCIIES

Note: Soils were classified in general accordance with ASTM D2488 @escriptions
and Identification of S-oils - VisuaUManual Procedures)
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Langley and McDonald

GeorgB E.lary,ey
@t'Fultant

T.bseph McDonad
1W&l982

November 2,1999

Mr. PaulD. Holt,lII
Department of Development Management
James City County
P.O. Box 8784
Wi lliamsburg, VA 23 | 87 -8'l 84

Re: Kingdom Hallof Jehovah's Witnesses (L&M #1870040-302.04)
JCC Case No. SP-104-99

Dear Mr. Holt:

Accompanying this letter are ten (10) sets of plans for the referenced project, revised pursuant to your letter dated
October 5,1999. The following revisions have been made:

PLAIINING

l. The Kingdom Hall does not have a steeple or spire.
2. The zoning of the property across Mooretown Road (Zone IL)is shown on Sheet C-3.
3. There is adequate room for an extended shoulder bike lane on Mooretown Road. The site entrance

improvements should not interfere with this future bike lane improvement.
4. The drainage swale has been removed from the landscape area along the southern property line.
5. A note has been added to Sheet C-3 conceming underground utility placement.
6. A note was added to Sheet C-3 regarding the new signs.
7. A note was added to Sheet C-3 regarding the old wells.
8. The limits of clearing have been added and labeled on Sheet C-3.
9. After further conversation with Paul Holt and consulting the zoning ordinance, we have not moved the

concrete stoop or mechanical pad, but have shown their distance from the property line, such that they are
within 3 feet from the building setback line.

10. Additional evergreen landscaping has been added to better screen the proposed mechanical equipment.
I 1. The handicap spaces have been resized and dimensioned properly.
12. The landscape islands have increased in size to meet the 9' minimum width requirement.
l3. The lighting plan has been revised to maintain a maximum of 0.1 foot-candle glare onto adjacent properry or

public streets.
14. Tree protection notations has been provided and labeled.
15. The "construction zone'? setback has been shown on the plans.
16. The landscape plan has been revised to identifo existing trees for which credit is requested.
17. The proposed monument sign has been added to the landscape plan.
18. These calculations are shown on Sheet L-2 in the Landscape Materials Summary Table on the bottom line.
19. The landscape plan has been revised to identifu existing trees for which credit is requested.
20. Adjoining property owner letters have been sent to the Owner's across Mooretown Road.
21. Enclosed is a check in the amount of $50.00 for JCSA review fee.

Engineers . Planners . Surveyors . Landscape Architects . Environmental Consultants

4029lronbound Road . Williamsburg, VA23188 . VSn253-2975. FAX: V5n229-O049 . L&M@langleywb.com
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Langley and McDonald hlsn, *,

Mr. PaulD. HolLIII
James Citv Countv

November 2,1999
Page2

\

\

\

EI\'VIRONMENTAL

l A Land Disturbing Permit requirement is acknowledged.
2. An Inspection/\4aintenance Agreement requirement is acknowledged.
3. A note has been added to Sheet C-3 concerning the requirement for professional engineer is certification of

construction of the dam.

4. The limits of clearing and grading have been shown on the plans.

5. Approximate location existing Sprint fiber optic line is shown on Sheet C-3 per review comment.

6. The road shown on the north border of the property is an existing commercial entrance and has been labeled

as such.
\ Z. The existing contours have been shown on the plans and the proposed contours have been revised as

requested.

8. Tree protection fencing has been provided around existing trees to be saved.

9. The new landscape plantings referenced in the southwest and northeast corners of the site were minimums
necessary to meet ordinance requirements for the entire side yard. Plant materials were forced into these

corners due to the unplantable drainage swale along the south property line. Since the swale has been

eliminated, these plantings are now dispersed along the south properfy line and integrated with existing trees.

Areas outside the limits of clearing will not be disturbed. Existing vegetation is to be retained and

supplemented with ordinance required minimums.
\ t O. The detention basin has been revised and required sediment trap volume recalculated and provided.
\l t. The revised detention basin will not require over excavation.
\12. The revised detention basin will not require a forebay.

\ I 3. Storm drain inlet protection has been added to the inlets and an inlet protection detail has been added to Sheet

\t+. Silt fence has been added to coincide with the clearing limits.
''ri 15. Diversion dikes have been added along the north and south limits of disturbance and directed to the detention

\ basinlsediment trap.
\ f e . A rock check dam has been added instead of a straw bale barrier in the Mooretown Road road ditch.
\utZ. Outlet protection has been added and labeled as requested. Dimensions and stone size have also been added.

. The required outlet protection detail has been added to Sheet C-4.
\18. The "southern channel" has been removed.

-.','19. The "southern channel" has been removed.

\\20. The "southern channel" has been remgved.
\ Z t. A construction entrance has been added at the entrance to the site.

--\ @tt" detention basin/ BMP h-as been redesigned as an extended detention with shallow marsh facility
providing approximately@ftoints. We propose to make up the balance required to meet the 10 point
minimum via excess credits the Prime Retail BMP facility. This request was forwarded to Darryl Cook

"6. \ater quality volume and drawdown time summary calculations are attached.

,2/. fne water quality outlet control has been revised. See plan Sheet C-4 for structure details.
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Langley and McDonald

Mr. Paul D. Holt,III
James Ciw Countv

November 2,1999
Page 3

-/g{.r^ profile along the basin outfall has been added to Sheet C-3.
A{, fhe basin outlet pipe and structure has been revised.
a{ndetention basin/BMP maintenance plan has been added to Sheet C-2.
.*{yut", surface elevations for water quutity volume, 2yr,l}yr and 100 yr routed elevations added to Sheet C-3.
g/..The 4" PVC drain and grate have been eliminated.
.l{. fne curb cut flumes have been eliminated.
# Anproposed storm drainage pipe and structures have been properly labeled.

^ 3EAX proposed storm drainage pipe and structures have been properly labeled.

lVlr&fhe'drainage ridge for ttre cuilrert has been added to Sheet C-fi 
-*.*rr--rU"*fi'#'td",

- l7fThe culvert has been redesigned with a tailwater elevation equal to the depth of flow in the receiving road- ditch. The computed headwater elevation is 1.62' below the edge of pavement.

JCSA

l. The water service line has been relocated to tie in to the existing water meter box at the southeast properry
corner.

2. The existing water meter box at the southeast properly corner will be used for service connection.

VDOT

l. Requested note added to Sheet C-3. Sight distance triangles added to Sheet C-3.
2. The note concerning maintenance of the detention/retention pond was added to Sheet C-3.
3. The note regarding aggregate under the curb is shown on Sheet C-5, Note #9.
4. The riprap has been eliminated.
5. The roadway shown to the north of the property is an existing private commercial entrance and noted as such

on the plans.

Accompanying these plans is one set of attachments marked "FOR JCC ENVIRONMENTAL DIVISION",
VDOT's red pencilmarkup plan, and a check in the amount of $50.00 for JCSA review fee. If you need further
clarification or need to discuss any of our responses, please contact us at253-2975.

Best regards,

LANGLEY AND McDONALD. INC.

Principal

SAR/tmp
Enclosure
Copy: File
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Sbott Thomas

From:
Sent:
To:
Subject:

Lou Penci Ipenci@landmarkdgwb.com]
Thursday, September 21 ,2000 1:01 PM
scottt@james-city.va.us
Jehovah's site drainage analysis

Q^^ff.

f 'm sending over to you my calcuJ-at.ions and drainage area map. My
calc's
show the pre development peak flow rate to be 1.70 cfs and the post
development flow rate to be 1.01 cfs. I dj-d not try to pick up any
vv! Lrvtt

of tfre road into the basin as the drainage area is very smalJ-. I think
the
cal-c's prove what you anticipated.

/eA/- 6''"t (nzt
-r- /"eg /,7 oc rs

l'

7osTo /.0 / .Fs

fr 7" Leout'fi ar'/

Vouvn€
y'ot" 

lo rAE = ?ro/s/.

/oup prrrF = g/ g ?./

d4,

/5970 lwcre?te ' \
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George E. Langley
Consultant

f J6eph McDonakt
19061942Langley and McDonald

December 15. 1999

Mr. PaulD. Holt,lll
Department of Development Management
James City County
P.O. Box 8784
Williamsburg, VA 23 187 -87 84

Re: Kingdom Hall of Jehovah's Witnesses (L&M #1870040-302.04)
JCC Case No. SP-104-99

ffi-tffiX'ftH 5

Dear Mr. Holt:

Accompanying this letter are four (4) sets of plans for the referenced project, revised pursuant to your transmittal
of review comments dated December 14. 1999. The followins revisions have been made:

ENVIRONMENTAL

')-1. A letter requesting an exception to the l0-point criteria is attached.
(2. The Landscape Plan is revised to include the seeding schedule for the shallow marsh.
.3. Additional details and notes have been added to Sheet C-3 for construction requirements of the embankment

and outlet control structure.
4. The storm drain along the south portion of the site has been relocated to outfall at the south end of the BMP.
5. The non-requirement for an emergency spillway is acknowledged.
6. I The DI-5 structure will operate in weir flow to approximate elevation I10.10 at which point orifice flow will

govern. Since the top of embankment is at elevation 109.50, it is our opinion the structure will not achieve
orifice flow and therefore not require an anti-vortex device _ \

7. The 12" outlet pipe has been specified on the plans as O-ring pipe.

Ifyou need further clarification or need to discuss any ofour responses, please contact us at253-2975.
f.t

Best regards,

LANGLEY AND McDONALD, INC.

#:Iffiar
Principal

SAWtmp
Enclosure

Engineers . Planners , Surveyars . Landscape Architects . Environmental Consultants

4029 lronbound Road . Williamsburg, VA23188 . Vsn253-2975. FAX: (754229-0049 . L&M@langleywb.com
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DrveroPMENT MeuecEMENT
101-E Moums
(757) 253-667r

Coos Coupr-mct
(757) 2i3-6626

codecomp@james-city.va.us

Stilley Company
P.O. Box 2739
Newport News, Ya. 23609

Attn: Mr. Jack Pruden

Bnv Rono, P.O. Box 8784, 'Wnlnvsnunc, VrRcrNu.23187-8784
Fax:(757) 253-6850 E-pun:devtman@james-city.va.us

EwnoNiueNr,t Drustoll Pt"l'lNtNc

(757)253-6670 (757)253-66s5

environ@james-city,ra.us planning@james-city.va-us

Januarv 9.2002

Couvrv ENcnrrn

(757) 253-6678

Ixrrcnuro Prsr Ma,llclllevr
(757) 259-4116

Re: Kingdom Hall of Jehovah's Witnesses
County Plan No. SP-104-99
County BMP ID Code: PC 110

Dear Mr. Pruden:

The Environmental Division has reviewed your letter dated November 29'h 2001, as well as other
information as previously forwarded to our office by LandMark Design Group on October l5'h 2001.
The information as provided by the consultant was forwarded to respond to correspondence issued by our
office on December 22,2000.

Based on our review of information as submitted and upon reinspection of the site by our office,
the following items must be addressed prior to release of the developer's surety instrument for the
stormwater management/BMP facility:

C o nstructi o n C ert ifi c ati on :

L Pursuant to previous comment # I as outlined in our correspondence dated December 22d 2000
and in accordance with Note # 19 on Sheet C-4 of the approved plan:

"As-built drawings must be providedfor all detention/BMPfacilities. Also upon completion,
the construction of all detention/BMP facilities shall be certiJied by a professional engineer
who inspected the structure during construction. Tlte certification shall state that to the best
of ltis/her judgement, knowledge and belief, the structure was constructed in accordance with
the approval plnns and specifications".

Construction certification was required for this specific BMP facility due to the embankment fill
and key trench along the north and west perimeter of the pond, the hydraulic control structure and anti-
seep collar installations. As the note as outlined above was present on the approved plans and
specifications, it was responsibility of the owner/contractor to ensltre a professional engineer was present
during the construction process to observe construction and to provide construction certification once the
structure was completed. Although recently we have strengthened and provided better definition to the
record drawing (as-built) and construction certification process for stormwater management facilities in
James Cify County, the requirement for construction certification by a registered professional engineer
has not changed.
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A cover leffer or statement (using standard forms as provided in page 3 of the current record
drawing/construction certification guidelines) without proper seal and signature of a licensed
professional engineer cannot be accepted by our division, as it contradicts our past and current policy for
construction certification of BMP facilities-

Record Drawing:

2. The revised record drawing dated 1122101 appears satisfactory. One reproducible set of the
record drawing is hereby requested and should be forwarded to our office.

Construction - Related ltems:

3. Upon reinspection, all construction-related (field) items appear properly addressed and are now
satisfactory.

In addition, I highly recommend that you and other individuals within your organization who
routinely construct stormwater management and drainage facilities in James City County review and
familiarize yourselves with our current requirements for record drawings and construction certification.
This includes Note # 20 of the James City County Environmental Division, Erosion and Sediment
Control notes dated July 6s 2001 and our current record drawing/construction certification packet
entitled James City County Environmental Division, Stormwater Management /BMP Facilities,
Record Drswing and Construction Certi/ication, Standard Forms & Instructions (attached).

Please contact me at757-253-6639 if you have any further comments or questions relative to
certification requirements for this project.

Sincerely,

Scott J. Thomas, P.E.

CivilEngineer
Environmental Division

Enclosures
SJT/sjt

cc: Stephen A. Romeo, LandMark Design Group
Gerald Brown. Kinedom Hall of Jehovah's Witnesses

GlSWMProg\AsBuilts\Clarletters\PC 1 I 0. I
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.- Stilley
\-ompdny

P.O. Box 2739
Newport News, VA 23609-0739

(757) 886-0721
(Fax) 886-9302

Mr. Scott Thomas, P.E.
James Cify County Department of Development Management
Enviro nmental D ivision
Post Office Box 8784
Williamsburg, VA 23 I 87 -8784

Re: Jehovah's Witness Kingdom Hatl - Mooretown Road

November 29,2001

Dear Scott.

As you will recalt we had a meeting at this site last December 14 in an attempt to
have our $20,000.00 erosion and sedimentation control bond released. On December 22,

2000, you responded with a letter, which contained a punch list for both the contractot
and the engineer. The re-grading work, marsh planting and pond re-seeding work was

done as soon as the weather permitted. It is also my understanding that the construction
certification and the record drawing you requested@the engineer has been provided
as well.

Mr. Steve Romeo of the Landmark Design Group wrote you a follow up letter on
October 15, 2001 with additional documentation and a request for the release of the
posted surety. Since there has been no response from your office, we assume all issues

irave been resolved and otr bond canbe released. Please provide necessary release paper

work for our bonding company.

ffranting you in advance for your assistance in this matter.

Sincerely,

Cc. Mr. Gerald Brown - Kingdom Hall
Mr. Stephen Romeo * Landmark Design Group
Mr. James'Windsor, P.C. - Kaufinann & Canoles

Mrs. Marni Cannata * Taylor Johnson Group

*
DFn ff&

,-fififfii,ttrff
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Larry S. Barry. PE.. President
Norman H. Mason. L.5.. VP
Vaughn B. Rinner. C.L.A.
Elizabeth J. Anderson. PE.

Kenneth A. Daerks

Roberr P Kerc R.E.P. P!(5.

ITUDT4ARK Claycon E. Massey, pE.

Charles R. Orsborne. L.S.

Srephen A. Rorneo. L.S.

Mark W Srrickland. pE.

William R. Turnec Jr., A.t.C.p
A. Gary Webb. PE.

October 15.2001

Mr. Scott J. Thomas. PE
Civil Engineer
James City County Department of Development Management
E nvironmental Division
PO Box 8784
Williamsbur,e. Virginia 23 | 8i -87 84

Dear lvlr. Thomas:

Pursuant to our on going communications regarding the Stormwater ManagementtslvlP Faciiity
(PC I 10) located at the Jehovah's Witnesses Kingdom Hall on Nfooretown Road (SP- I 04-99), this letter
is to once again convey to you our position that the referenced facility is functioning correctly.
Furthermore. the flooding on the adjacent property results from a condition that existed prior to the
construction of the Kingdom Hall project. The County has allowed the condition of the drainage
facilities (ditches/culverts, etc.) along and rvithin the CSX Railroad right of way to deteriorate to the
point of being non-functional. Also. the subdivision creating the lot that this Kingdom Hall was
constructed upon included a provision, assumed to be requisite of the County's approval of the
subdivision. for handling storrn\,vater runoff via an offsite facility. However. the offsite facilit,v was
never constnrcted and we understand that this is due to the County's failure to enforce compliance prior
to the expiration of the survey posted to guaranree construction of the facility.

We have demonstrated through documentation submitted iri support of the project's apiiouut that the
facilit."" complies r,vith the applicable regulations promulgated for such. It is our position that the
Virginia Erosion and Sediment Control Regulations (4VAC 50-30-:10). lvlinimum Standard 19 is
satisfied through provision C.(3).

In as much as lve sympathize with the owner of the adjacent property relarive to the flooding that
occurs with each moderate rainfall event. we maintain that this condition is made no lvorse by the
Kingdom Hail project. In fact. we believe that the Kingdom Hall project may have helped relieve some
of the flooding in that the excess runoff from the adjacent property floods the Kin_edom Hall Pond's
Outfall. thereby creating a tailwater condition that r,vas not anticipated during the design of the facility.

Lastly I have provided documentation to your department, from the Commonwealth of Virginia Board
for Architects . Professional Engineers. Land Surv'eyors, Certified Interior Designers and Landscape
Architects supporting my qualitications to provide the construction certification for this facilit,v, (ie: if
I'm qualified to certit.v the design of the facility. then I'm qualified to certifu it's construction.)

Engineers . Planners ' Surveyors . Landscape Architects , Environmentai Consultants
4029lronbound Road, Suite lOO, Williamsburg,VA23lSS 17571253-2975 FAX |757l,229-0049 lmdg@landmarkdgwb.com
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lv1r. Scott J. Thomas
James City County Department of Development Management

October 15,2001
Page 2

I'm enclosing w'ith this letter, pages 1. 2, and 3 of the Counlv's Stormwater Management/BMp
Facilities Record Drawing and Construction Certification Forms, along with a copy of the record
drawin,s for this facility and request that you release the swety posted for this.

Please contact me if you have any questions about this.

Sincerely.

LandMark Design Group, Inc.

Stephen A. Romeo, L.S.
Principal

CC: Mr. Gerald Brown
Mr. Jack Pruden
Vernon M. Geddy,III Esq.

Lqxnil,{,mr
frT$fg$G[6rnil
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D rvsroPMENT MANIcEMENT
101-E Moulrrs B,rv Rono, P.O. Box 8784, Wruruasnunc, vtRctNw 23187-8784

057) 253'6671 Fax: (757) 253-6850 E-uerL: dewman@james-ciry'va'us

Cooe Cor'rnu,^rcr

(757) 253-6626

codecomp @,j ames-citr',va.us

EvvrnoxnEvrAL Drytsros

(757) 2i3-6670

environ@ james-cin'.va. us

Pt tllllttc
(7i7\ 253-6685

planning@ jamer-ciry.va.us

December 22,2000

cour"r-v E'vcDtrrn

(757) 253-6678

IrrecRmEo Prur l!fi"'l,rcevtw

0i7) 259-4116

Landmark Design Group
4029 Ironbound Road. Suite 100

Williamsburg, Va. 23 188

Attn: Mr. Stephen A. Romeo, L.S.

Kingdom Hall of Jehovah's Witnesses

Counfy Plan No. SP-104-99

Stormwater Management/BMP Facility (PC 110)

Dear Mr. Romeo:

The Environmentai Division has reviewed a record drawing as submitted to us at a site meeting

held on December 14'h for the above referenced project. The record drawing dated December l ls 2000

provides as-built information for a single shallow marsh dry detention facility and the portions of the

onsite storm drainage system.

Based on our review of the drawing and a concurrent field observations, the following items must

be addressed prior to release of the developer's suretv insfiment for the stormwater managementtsMP

facility:

C o n stru ctio n C e rti.fi c atio n :

n-)
\J) In accordance with Note # 19 on Sheet C-4 of the approved plan, upon completion the

consgucrion of all detention/BMP facilities shail be certified by a professional engineer who

inspected the structure during constmction. The certification shail state that to the best of his&er
irrdoemen!, knowledge, and belief, the structure was constructed in accordance with the approval
J esrrrrlv^r'

plans and specifications. A construction certification was not provided. (Note: Construction

certification is required for the embankment fill and kq trench along the north and west

perimeter of the pond, the h1;draulic control stntcture and anti-seep collar installations per the

approved design plan).

Record Drawing:

Re:

o
ff{,

Add details entitled "Modified DI-5" and "Outlet Structure Profile" as shown on Sheet C-3 of the

approved plan, annotated as necessary with as-built (constn-rcted) information, to the record

drawins. These details show important information relative to construction of the facility.

)-

PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 139



?

7

7.

Provide additional top of dam finished grade spot elevations along the north and west sides of the

facility. Based on elevations as presented on the record drawing, it does not appear design plan

top of dam Elevation 109.5 was not achieved on filIportions of the embankment on the north and

west sides.
-/

4.v/ If possible add the foilowing County identifiers to the lower right hand corner of the record

drawing: County Pian Number SP-104-99 and BMP ID No. PC 110.

Construction - Related ltems:

5. The approved design plan required top of dam (f,ril embankment) along the north and west sides

to be at Elevation 109.50. Based on the record drawing, it appears the facility does not meet

proposed top of dam design grade and freeboard requirements for the facility will not be met.

The highest elevation along the fiil embankment is around El. 108 to 109. This work is required

to be performed; or if the work was performed, additional record drawing information (spot

eievations) is required to show conformance with the approved plan.

6. Dry detention basin shailow marsh plantings do not appear to be installed per approved

Landscape Plan Sheet L-1 and in accordance with the Chesapeake Bay Preservation Ordinance

exception request letter from Darryl Cook dated December 30o 1999 .

7. Various bare soil areas were observ-ed in graded areas surrounding the BMP facility, especialiy

along the north side. Adequate stabilization by seeding and mulching methods needs performed

at these locattons.

Other:

Based on a drainage complaint received by our office, it has become apparent following

development of this site and construction of the stormwater management facility, that outlet

discharge from the stormwater management facility has increased the volume of runoff onto the

adjacent north properfy. Athough rt is confirmed that the peak design flow rate from the site's

BMP has met a very stringent 0. i cfs peak discharge iimit as set by CSX for the 1O0-year design

storm event, the resultin-q outflow hydrograph from the facility has been extended in duration

such that an increase in runoff volume (not peak flow rate) is being experienced on the adjacent

properfy, in excess of that experienced prior to development of the site.

Based on preliminary evaluation, the increase in runoff volume to the adjacent north property for

the 10-year design storm event is approximately 153 percent. This in turn has resulted in an

increased flooding risk to offsite properly and an existing building (structure) occupied and

utilized by the adjacent owner for business purposes.

Minimum Standard 19 of the Virginia Erosion and Sedimeni Controi Regulations (4VAC50-30-

40.19) states that "properties and waterways downstream from development sites shall be

protected from sediment deposition. erosion and damage due to increase in volume, velocity and

peak rate of stormwater runoff." Therefore, an acceptabie alternatrve to resolve this situation
needs presented and installed before the surefy for this faciiity can be released.
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/C One reproducible and one biue/black line set of the record drawings are requested once the above
items are adequately addressed. Please contact me at757-253-6639 if you have any further comments or
questions relative to record drawing or construction certrfication requirements or construction-related
punch-list items for this project.

Sincerely,

/Jk
-.F-ftY'n
S c ott J. tt,orry6s,,?. E.

.t/
L lvil EnglneQr/
Environmental Division

Gerald Brown, Kingdom Hail of Jehovah's Wirness
Jack Prudent, Stiliey Company

G:\SWMProg\AsBuilts\Sp- I 04-99.cert
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DTwToPMENT MnNecruENT
101-E Mouvrs BnY

(757) 253-667r

Coor Coulr-tn,"lcE

(757\ 253-6626

Roro, P.O. Box 8784, 'WrnnMssunc, Vrnclun 23187-8784
Faxt (757)253-6850 E-uetl:devtman@james-city.va.us

ENunoNMrNrAL Dtllsror'r PLeNNIltc

(757)253-6670 (757)253-6685

environ@james-city.va.us planning@jima-city.va.us

Couvrv ErcrNlrn

(757) 253-6678

Ivrscn rrso Pur MeN,rcelrrvr

(757) 259-4n6

Re:

codecomp@j ames-city.va.us

December 22.2000

Landmark Design Group
4029 Ironbound Road, Suite 100
WilliamsburE, Y a. 23 1 88

Attn: Mr. Stephen A. Romeo, L.S.

Kingdom Hall of Jehovah's Wibresses
County Plan No. SP-104-99
Stormwater Management/BMP Facility (PC 110)

Dear Mr. Romeo:

The Environmental Division has reviewed a record drawing as submitted to us at a site meeting
held on December 14tr for the above referenced project. The record drawing dated December 1lft 2000
provides as-built information for a single shallow marsh dry detention facility and the portions of the
onsite storm drainage system.

Based on our review of the drawing and a concurrent field observations, the following items must
be addressed prior to release of the developer's surety instrument for the stormwater management/BMP
facility:

C o n s tru ctio n C e rtifi c ation :

1. In accordance with Note # 19 on Sheet C-4 of the approved plan, upon completion the
construction of all detention/BMP facilities shall be certified by a professional engineer who
inspected the structure during construction. The certification shall state that to the best of hisiher
judgement, knowledge, and belief, the structure was constructed in accordance with the approval
plans and specifications. A construction certification was not provided. (Note: Construction
certification is required for the embanlanent fill and key trench along the north and west
perimeter of the pond, the hydraulic control structure and anti-seep collar installations per the
approved design plan).

Record Drawing:

2. Add details entitled "Modified DI-5" and "Outlet Structure Profile" as shown on Sheet C-3 of the
approved plan, annotated as necessary with as-built (constructed) information, to the record
drawins. These details show important information relative to construction of the facilitv.
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A-.

5.

6.

,7

Provide additional top of dam finished grade spot elevations along the north and west sides of the
facility. Based on elevations as presented on the record drawing, it does not appear design plan
top of dam Elevation 109.5 was not achieved on fill portions of the embanlcnent on the north and
west sides.

If possible add the following County identifiers to the lower right hand corner of the record
drawing: County Plan Number SP-104-99 and BMP ID No. PC 110.

Construction - Related ltems:

The approved design plan required top of dam (fill embankment) along the north and west sides
to be at Elevation 109.50. Based on the record drawing, it appears the facility does not meet
proposed top of dam design grade and freeboard requirements for the facility will not be met.
The highest elevation along the fill embankment is around El. 108 to 109. This work is required
to be performed; or if the work was performed, additional record drawing information (spot
elevations) is required to show conformance with the approved plan.

Dry detention basin shallow marsh plantings do not appear to be installed per approved
Landscape Plan Sheet L-l and in accordance with the Chesapeake Bay Preservation Ordinance
exception request letter from Darryl Cook dated December 30th 1999 .

Various bare soil areas were observed in graded areas surrounding the BMP facility, especially
along the north side. Adequate stabilization by seeding and mulching methods needs performed
at these locations.

Other:

8. Based on a drainage complaint received by our office, it has become apparent following
development of this site and construction of the stormwater management facility, that outlet
discharge from the stormwater management facility has increased the volume of runoff onto the
adjacent north property. Athough it is confirmed that the peak design flow rate from the site's
BMP has met a very stringent 0.1 cfs peak discharge limit as set by CSX for the 100-year design
storm event, the resulting outflow hydrograph from the facility has been extended in duration
such that an increase in runoff volume (not peak flow rate) is being experienced on the adjacent
property, in excess of that experienced prior to development of the site.

Based on preliminary evaluation, the increase in runoff volume to the adjacent north property for
the l0-year design storm event is approximately 153 percent. This in turn has resulted in an

increased flooding risk to offsite property and an existing building (structure) occupied and
utilized by the adjacent owner for business purposes.

Minimum Standard 19 of the Virginia Erosion and Sediment Control Regulations (4VAC50-30-
40.19) states that "properties and waterways downstream from development sites shall be
protected from sediment deposition, erosion and damage due to increase in volume, velocity and
peak rate of stormwater runoff." Therefore, an acceptable alternative to resolve this situation
needs presented and installed before the surety for this facility can be released.
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One reproducible and one blue/black line set of the record drawings are requested once the above
items are adequately addressed. Please cohtact me at757-253-6639 if you have any further comments or
questions relative to record drawing or construction certification requirements or construction-related
punch-list items for this project.

Environmental Division

Gerald Brown, Kingdom Hall of Jehovah's Witness
Jack Prudent, Stilley Company

G:\SWMProg\AsBuilts\SP- 1 04-99.cert

Sincerely,

Scott J. Thorry6y'P.E.
CivilEns.ineA
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NAI\$!FOPTAIION

R. L. Cope
Pmlect Ensfr€€r
Engtinsln'g Oepertment

Fi.e -

_ Rlchmond Distdct

'o'o'"?iJ'X?SSi,"#i'lSRlchmond, VA23zp
FA"Y (604) n6-7759
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t'tarch 19, lggg

9?'Ze'?tl

"#;,.ff
!4r. C. And.rew Eerr
AES Consulling Eng"ineers ,

5248 Old€ rowie R6ad, Suite rFl[iansbuEg, tfrA 23188

Re: All Seasone Operations Center /
Dear !{r. llerr:
cst(T wilr. not object to !€ur.pra1rcsal to devel0p trre propertyadjaceDt to ttreir-right-of-way in trre i.cfit+=:?t..iL qA-4o.40, atwilliamsbursr, virgirda. rg_11 ""d";;d; thil trr*?"tention pond1r:111 allow no rpre than o.lq ,c.'F.-s. 

-"i"to.,* 
ryater to corr= to theRairroad risfht;of.?ray; based- ;" -;' 

"il.irgr*:{ yedr stor:m. Tr,.iswill be less thart ttrd predeverognent-irr,irr bf-1;d c.Fjs.- *- -

Y-*". .or--S: rlality atft*i.r";-"" qsxr- rishr-or-way, andriP-rap baffles ehould-be pracea-"i-ii" 
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UA L,.-
R. L. Cope
Project Engi,neer

gd,

um\
qc*r.--cA

\".^l* .,""*'**'/
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Dnvsrop MeNncEMENT
o

MENT
1.0L-E Mourrs Bev Roeo, P.O. Box 8784, Wurreusnunc, Vmcruu,23187-8784
(757) 253-6671 Fax: (757) 253-6550 E-ueu; devtman@james-city.va.us

Coor Couprnnvcn

(757)253-6626
Emnorlrurrar Drusrolt hanxuvc
(757)253.6670 (757)253-6685

Coulnv Etcnvnrn

o57) 253-6678

Irncnrmo Prsr M,rx,rcnar:rr

(757) 253-2620codecomp@james-city.va.us environ@james-city.va.us planning@james-city.va.us

December 30,1999

Mr. Stephen Romeo
Langley and McDonald
4029 honbound Road
Williamsburg, VA 23188

RE: Exception Request for Kingdom Hall of Jehovah's Witness
sP-i04-99

Dear Mr. Romeo:

Pursuant to your letter request of Decemb er 14, 1999, an exception from the Chesapeake Bay
Preservation Ordinance's 10-point BMP evaluation procedure is granted for this site with a
condition. Allthesite'simperviouscoverdrainstoeithertheonsiteg-pointBMPfacilityorthe
offsite 6-pointBMP facilitybuiltto controlrunofffrom otherparcels inthe SixtyWest subdivision.
The ability to obtain additionai points through the establishment of conservation easements onsite
does not exist due to the presence of utility and other easements on the site.

The condition on which the exception is granted is that the shallow marsh vegetation in the BMP
needs to be established by planting rather than seeding. Establishment by planting gives more confol
over the marsh design and will result in the marsh being established more quickly. A landscape plan
that shows the types, amounts and locations ofwetland plantings must be included on the site plan.

Please contact me at 253-6673 if you have any questions.

Sincerely,

a\ 1 ,/.\/ r il 9 (*LlJc.vyl (-

Darryl E. Cook, P.E.

Environmental Director
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Langley an
o

dMcDonald

George E. Langlay
Consultant

T Joeph McDonald
1 906-1 982

Re:

December 14,1999

Mr. Danyl Cook
Code Compliance
James City County
P.O. Box 8784
Williamsburg, VA 23187 -8784

Jehovah's Witnesses - Mooretown Road Site
(James City County Case No. SP-104-99)

Dear Darryl:

Pursuant to our telephone conversation on December 13, 1999, this letter is to request an exception to
the County's Chesapeake Bay Preservation Ordinance. As discussed, I believe we are doing all that we
can on this site to comply with the ordinance. For example, we are under the impervious coverage
threshold by 5%; we are taking all measures possible to retain existing vegetation; we have relocated
one of the storm drain outlets in order to lengthen the path from the storm drain outlet to the BMP
water quality inlet and we are specifying a wetland seed mix for the shallow marsh area of the BMP in
order to further enhance the ability of the facility to filter pollutants. We trust that you'll find this to be
satisfactory and ask that you contact us if you have any questions or need additional information about
this.

Best regards,

LANGLEY AND McDONALD. INC.

Qr{- (L-^-
Stephen A. Romeo, L.S.
Principal

SAR/dhm

Copy: Mr. Alan R. Kofoed
File: 1870040-302.04

Enqineers ' Planners . SLtrvevars . Landscape Architects . Environmental Consultants

4029 lronbound Road . Williamsburg, VA231BB . Fsn2ffi-2975. FAX: (757)229-0049 . L&M@langleywb.com
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Scott Thomas

From:
Sent:
To:
Subject:

Lou Penci Ipenci@landmarkdgwb.com]
Thursday, September 21,2000 1 :01 PM
scottt@ames-city.va. us
Jehovah's site drainage analysis

Qnn++.

I'm sending over to you my calc;-Larions and orainage area map. My
calc t s
show the pre development peak flow rate to be 1.70 cfs and the post
development ffow rate to be 1.01 cfs. I did not try to pick up any
portion
of the road into the basin as the drainage area is very small. I think
the
cafc's prove what you anticipated.

?eAP f,'''t (Brr
f"eg /,7 oc rs

ll

ftrTo /"0 / c"Fs

44 7, 4eauc-ft ot'/

l,/auvn€
y'rL 

,u r** = ?ro/s/.

t/ot,r,,rrr = i/S?"/
/5970 /(cre?tc
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ENVIRONMEIITAL DIVISION REVIEW COMMENTS
KINGDOM HALL OF JEHOVAH'S WITNESSES

SITE PLAN NO. SP - 104 - 99
December 30, t999 SJT

These comments pertain to the revised site plan as submitted with a professional signature and seal date of
November 5,1999.

Stormwater Management / Drainuge Plan:

1. Shallow Marsh. Provide a landscaping/planting plan to show the intended shallow marsh creation
at the lower stage of the detention facility along with seeding recommendations in areas around or
outside the proposed wetland plant locations. (Note: A good design reference is Chapter 9 of the
Metropolitan Washington Council of Governments, Controlling (Jrban Runoff A Practical
Mcmualfor Planning and Designing Urban BMP's, 1987).

2. Anti-Vortex Device. Please provide a anti-vortex baffle or plate within the inverted DI-5 Type B1,
82 trash rack structure as shown on sheet C-3. Provide additional notes or details as necessary.

( For information only. Please note that effictive January l't 2000, the James City County
Environmental Division, upon recent Board of Supervisor upproval of umendments to the Chapter 8
Erosion and Sediment Control ordinunce, will begin the use and implementation of the James City
County Guidelines for the Design and Construction of Stormwater Management BMP's manual dated
October 1999. The manual provides general technical guidunce pertain(g to: stormwater control
volume requirements for water quality and channel protecltion; revisions to the BMP Point System; the
expanded list of BMP options; revisions to open space credits; and BMP selection assistance for
development sites. Hard copies und CD-ROM versions of the manual are available upon requesl )
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ENVIRONMENTAL DIVISION REVIEW COMMENTS
KINGDOM HALL OF JEHOVAH'S WITNESSES

SITE PLAN NO. SP - 104 - 99 EtI
Decentber 10. 19gg Sat'Pr 

'

These comments pertain to the revised site plan as submitted with a professional signature and seal date

of November 5,1999.

Stormwater Management / Drainage Plan:

1. BMP/Water Quality Points. Based on the calculations, the detention basin/BMP was redesigned

as a 9-point extended detention basin, shallow marsh BMP providing approximately 6.9 points

based on the site coverage. The front portion of thes!6 adjacent to Mooretown Road drains to

an existing offsite 6-point BMP facility, which provi&s an additional 0.6 BMP points. Given the

presence of easements on the front and rear of the site, there is really no opportunity for nafural

open space conser^vation easements. However, the BMP facilities control all the impervious

cover created on this site. Therefore,for this particular review case,it appears the only

feasible option is to $ant an excepiion to the l0-point BMP criteria as there is no opportunity to

meet the criteria onsite. As presented in the following comments, there are enhancements that

ca1be made to the detention basin design to improve its removal efficiency which will need to be

made. A letter needs to be submitted requesting the exception.

2.: Shallow Marsh. Provide a landscaping/planting plan to show the intended shallow marsh creation

at the lower stage of the detention facility along with seeding recommendations in areas around or

outside the proposed wetland plant locations. (Note: A good design reference is Chapter 9 of the

Metropolitan Washington Council of Governments, Controlling Urban Runoff: A Practical

Manualfor Planning and Designing Urban BMP's, 1987)'

3. pond Construction. Provide notes or details showing specific construction requirements for the

pond (fi11) embankment and 12 inch RCP outlet barrel. Include requirements for subgrade, fill
material and placement, soil compaction, concrete anti-seep collars or toe drain, pipe bedding and

backfill, and core trench, as applicable, for a shallow marsh dry detention basin design.

\ 4. The 175 foot section of storm drain that drains the south portion of the project needs to be

relocated so that it outfalls closer to the south end of the BMP. Increasing the travel length

between the inflow and outflow points of a BMP improves its pollutant removal capability.

' 5. Emergency Spillway. No emergency spillway was provided. Freeboard from the 100-year

design WSEL to top of dam is 1 .19 feet which is less than 2 feet minimum required for pond

embankments without an emergency spillway. However, in consideration that none of the design

WSEL's (2-,10- and 1O0-year) are anticipated to ever reach the riser crest at El. 108.5 and that

any discharge into the riser crest would result in exceeding the set allowable release of 0.1 cfs as

established by CSX Transportation, this will be considered appropriate for this particular review

case.

4 6. )-. Anti-Vortex Device. Please provide a anti-vortex baffle or plate within the inverted DI-5 Type
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/\
B I , 82 trash rack structure as shown on sheet C-3. Provide additional notes or details as
necessary.

- 
7 . Outlet Barrel. SpeciS' the type of reinforced concrete pipe proposed for the 12 pond outlet pipe.

ASTM C-361 or C-76 with bell and spigot joints and O-ring rubber gaskets are recommended.

( For infornration only. Please rtote that effective January In 2000, the James City County
Environmental Division, upolt recent Board of Supervisor approval of amendments to the Chapter
8 Erosiort and Sediment Control ordinance, will begin the use and implementution of the James
City County Guidelines for the Design and Constructiort of Stormwater Management BMP's
manual dated October 1999. The manual provides general technical guidance pertaining to:
stormwater control volume requirements for water quality and channel protection; revisions to the
BMP Point System; the expanded list of BMP options; revisiorts to open space credits; and BMP
selection assistance for development sites. Hard copies andoCD-ROM versions of the manual are
available upon request. )
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TRANSMITTAL

f#,ilwwTo: Scott J. Thomas

Company: James City County

From:

Date:

Subject:

Lou Penci

September 2l,2000

Jehovah's site drainage analysis
ruE .&yat,/ses
,P€0/4r€2 Fot-c^wtN&
?oaP ColsreueVzlr'

LMDG Job No.: 1870040-302.04

Attached please find:
I Prints

! elans

! Specifications
! Drawings
X Report
f, Letter
T

Transmitted as checked below:
! Foryour use
X As requested
! for review and comment
! rorapproval
! Approved
n

Cafcufations, routings and drainage area map

Copies
l. File:
2.
3.
4.
5.

Engineers + Planners o Surveyors
4029 lronbound Road,Suite I 00, Williamsburg VA

LandMark Design Group, Inc.

Bv: Lou Penci

o LandscapeArchitecu r EnvironmentalConsuftants
23188 1757) 25t2975 FAX; '7571 229-AO+9 lmdg@landmarkdgwb.com

Enclosures

n
n
tr
tr
T
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TRANSMITTAL

*rf.ir-r;;Aillf,?r
To: Scott J. Thomas

Company: James City County

From:

Date:

Lou Penci

September 2l,2000
gr.

ff;'i#,

PC IIO

subject: W,SgStNk:,):
LMDG Job No.: l87OO4O-302.04 ?'toq'|I

Attached please find:
I erints
f, etans

f Specifications
I Drawings
X Report
! Letter
n

Transmitted as checked below:
! roryouruse
X As requested
! for review and comment
n forapproval
! Approved
tr

Cafculations, routings and drainage area map

Enclosures

!
T
T
n
T

2.
3.
4.
5.

Copies
l. File:

Engineers r Planners r Surveyors
4029lronbound Roa4 Suite l0O Williamsburg, VA

LandMark Design Group, fnc.

Bv: Lou Penci

r landscapeArchitects r EnvironmentalConsultants
?3lBe 1757l' 2512975 FAX; 1757) 22940+9 lmdg@landmarkdgwb.com
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ENVIRONMENTAL DIVISION REVIEW COMMENTS
KINGDOM HALL OF JEHOVAH'S WITNESSES

PLAN No. sp _ 104 _ ee M(€ /stT
October 4,1999

Erosion & Sediment Contol Plan

A Land Disturbing Permit and Siltation Agreement, with surety, are required for this project.

An Inspection/Maintenance Agreement shall be executed with the County for the BMP facility for
this project.

As-built drawings must be provided for the detention basin on completion. Also, a note shall be
provided on the plan stating that upon completion, the construction of the dam will be certified by
a professional engineer who has inspected the strucfgie during construction.

Provide and label limits of clearing and grading on the plan.

An fsting Sprint fiber optic cable is located along the east side of the CSX railroad. Show
affioximate locatioil.on the plans.'

6.

7.

9.

I
81

L3bel existing road (private or public), as applicable, along the north border of the site.

Existing contour 110 in the central portion of the site dead ends and several proposed contours

do not tie to existing contours or spot elevations.

Provide tree protection fencing around the trees that are to be saved, particularly in the vicinity
of the BMP.

)M,re is a considerable amount of landscaping proposed in areas already heavily covered with
' existing trees and vegetation and the amount of existing trees on the site appears to be considerably

more than that shown on the plans. In particular, there is no grading or improvements proposed

in the southwest and northeast corners of the site, yet the landscaping plan shows a large amount

of new plantings combined with existing saved trees. Please define whether the areas outside the
limits of clearing and grading will be disturbed and replanted with buffers (as indicated on the
landscape plan) or if existing vegetation is to be maintained to the greatest extent possible and

selectively supplemented with landscaping.

.,Th€'sediment trap storage volume computations in the engineering report are based on 134 cubic
- 

yards for each impervious acre. This is not consistent with sizing methods outlined in Minimum
Standard 3.13 of the VESCH which requires 134 cubic yards per acre of drainage area. Therefore
total storage volume required and depth required for the sediment trap may be greater than

anticipated.

1.

,)

4.

J.

I

,i' io.
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it'i 15'

11

13.

t4.

sheet c-2 indicates that the pond facility will be overexcavated from El' 105 to El' 103 to provide

a temporary sediment trap during construction' Since it is basically an excavated pit' the sediment

trap detail shown on Sheet c-4 is not applicable since the sediment trap will effectively have no

way to outlet below the 4 inch drain elevation at 104'6' A stone outlet strucnre per the standard

detail is not feasible since the pond will have already been excavated' Please define if the

overexcavated area is to be restored to El. 105 once construction is completed or if the extra

storage volume is to remain for the BMP. If restoration is required, please provide E&sc

provisions (sequencing, measures and details) for dewatering and sediment removal'

Q.onstruction Sequence #4 mentions consrruction of the sediment trap (forebay)' Usually

."torebay areas are isolated from the rest of the faciliry and not located directly in the bottom of a

BMP basin. Please define if the forebay is in the basin or if it is intended to be located at the lower

end of the southern channel where the VDOT DI-l inlet is proposed'-- Show computations to

indicate the sediment forebay is sized to contain 0'1 inches of runoff per impervious area'

Typically sediment forebays are 4 to 6 ft' deep'

Add storm drain inlet protecrion as per VpSCU'Uilirtnum Standard 3'07 to the VDOT DI-l inlet

;i;;fi.;;urn.rn boundary. provide a standard detail on Sheet c-4.

Lgcations of perimeter silt fence shourd coincide with established limits of clearing and grading'

.4nsomeareas, placument of perimeter silt fence as shown will disturb existing vegetated and tree

areas not planned for removal, disrurbance or grading' Consider the topography on and off the

site and consider existing vegetation wtrictt will iemain to reduce the amount of silt fence required

for rhis site. Silt fence is not required to 
"ont,ot 

upslope drainage that isrot disturbed' In addition'

adequate use of perimeter onsite temporary diveriion-dikes will also reduce the need for silt fence

in some areas.

Provide diversion dikes from both the north and south properff lines to the sediment trap' Extend

-;#ffi;t;;il.;r;.rallel to the north and south proierty lines as required to collect and divert

as much disturbed area runoff into the rmp as possitle ietween the time the site is cleared and the

storm drain system if functional. Add uii-pot"ty diversion dike detail as per VESCH Minimum

Standard 3.09 to Sheet C4'

rrro^rr rri-iarra etondcrd ? ?.0 instead of straw bale barrierI
,16']'JsearockcheckdamperVEscHMinimumstandard3.20inste

asproposedinthechannelonthewestsideofMooretownRoad.

ri. ,au6f air storm drain and culvert outlet protections on the.plans' :T:IY^iT:,T::T,T:,:::: 
to"

/in 
accordance with VESCH Minimum Smndards 3.18 and3.19. Provide an outlet protection detail

on Sheet C4'
i..

"....rr1g. ,/-Labelthe ..southern channel,,as a stornwater conveyance channel (scc) as per VESCH

i ' Minimum Standard 3'17'
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19. The east end of the "southern channel" swings north toward the site entrance and may impact the
22" oak and other existing trees and vegetation that are to remain undisturbed. There appears to
be no reason why the channel requires extension beyond the east curb cut flume. Most of the site
drainage to the channel upslope of the flume will consist of overland flow through existing
vegetated or proposed landscaped area. If the channel requires extension beyond the flume, then
maintain an alignment parallel to the southern property line to lessen impacts to larger trees shown
on the plans.

-.Section A-A for the "southern channel" on Sheet C-3 shows 2H:lV sideslopes. Sideslopes of
3H:lV or steeper requires use of erosion control blanket. Show the erosion control blanket on the
typical section.

21. Provide a temporary stone construction entrance as per VESCH Minimum Standard 3.02.

Stormw ater Manag ement /BM P Plan
'I'p

Submit a BMP calculation worksheet that demonstrates that this project meets the County's 10
point criteria. The BMP Point System is the preferred method to select BMP facilities for a site
rather than performance based water quality calculations as provided in the engineering report.

Provide conservatioleasements for all Natural Open Space areas claimed in the BMP worksheet.

The narrative in the engineering report indicates the pond is a dry detention faciliry. The
Chesapeake Bay water quality/pollutant load calculations in the report show the pond requires a

57 % removal efficiency. An infiltration basin withT}Vo removal efficiency was subsequently used

for the BMP to determine load removed. The design plans do not reflect use of an infiltration basin
but rather a dry type extended detention facility. A dry extended detention facility would typically
have 30-35% pollutant removal efficiency rather than707o as presented in the calculations. For
consideration as an infiltration facility, additional information is required such as geotechnical
investigations to confirm soils have an infiltration rate 0.50 inches per hour or greater and
groundwater and bedrock separations are sufficiently below the faciliry. Use of pretreatment
devices would also be necessary. If the BMP is to remain an e1te1!qd dry lelention facility, then

_a 
gh+!f9y,marsh, wetlands or additional open spaces may'be requi;d to achieve the eifiCiency used

in the calculatior\ and to meet the requirements of the 10 point BMP system. (Refer to the JCC

BMP Guidelines \nual for additional design and soil testing requirements for Group C
Infiltrationfacilities\* :. ,

;r :

/6nd hydrology/hydraulics. It appears that the Modified Rational method was used to estimate
/ total srorage volumes required for the 10- and 100-year events. In general, the methodology

appeared acceptable for determining the critical storm duration, critical storm intensity, peak inflow
and to estimate required storage volumes. Although ttre 10- and 100-year proposed water surface

elevations were shown in the engineering report, no final hydraulic calculations (pond routings,
elevation-discharge curyes or orifice calculations) were provided to show the 0.1 cfs allowable
release'rate was maintained for the water quality, 2-, l0- and 100-year storm events through the

4 inch pond outlet.

20,11.

11

,.4a'- 25.

-"r<

4,1

:kw

0lL
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26.

28.

29.

JJ.

30.

3r.

No computations were provided to show the required water quality volume or resultant water

quality pool elevation.

No computations were provided to show required drawdown times for the BMP were achieved or
to substantiate use of the 4 inch diameter pond drain (orifice) for the dry detention basin.

Pond outlet profile. Provide a profile and invert out elevation for the pond's 4 inch drain

to show that there are no conflicts with the existing 8 inch sanitary sewer line and the outlet and

rock dissipator can daylight onsite and positively drain to the channel along the railroad.

The riprap pad shown at the outlet end of the 4 inch drain from the pond is shown slightly offsite

on Sheets C-2 and C-3. Please correct.

No stormwater management/BMP maintenance plan was provided.

Show pond WSEL's on the plans. Include the watef 4ualiry and the 2-, 10-, and 100-year pools.

No bedding, installation or pipe specifications for the 4 inch PVC drain were provided. Address

how clogging of the 12 inch grate will be avoided either by strucrural or maintenance measures.

The spot elevation\t the westein curU cut flume has two top of curb elevations. Show

the proposed pavement spot elevation at this location.

No size, length, slope, type or class of pipe was specified for the storm drain located between

the south channel and the BMP.

No type or class of pipe was specified for the storm drain which outlets to the north side of the

- Pond../'-'-- ; , ,,...-/<-'2.
The drainage area for the 18 inch entrance culvert was shown in the engineering report as

0.75 acres with a C value of 0.6. The drainage area /divides were not shown on the 1"=25'
scale drainage map or plan views.

The HW/D value for the 18 inch entrance culvert is less than typically accepted values of
1.0 to 1.5. In addition, the computed headwater elevation of 108.31 exceeds an elevation

18 inches below the proposed edge of road pavement at El. 108.95.

34.

'J).

:::. i tA6'

ov
37:

PC110_KINGDOM_HALL_OF_JEHOVAHS_WITNESSES - 157



f.-*r1*?S ^ &p,^'*.19,9,9 'n; *rn&_triyflp 
-gLangley and McDonald, P.C.

Engineers
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Planners
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I Under separate cover via:

Drawing No.

ck4. 4g 7c ,a.t€ast.
Enclosures

TRA]YSMITTAL

Main Offcc: 55,14 Grecnwich Roa4 Virginia B each,\A 23462' 
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For approval
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Approved as noted
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Plans
Specifications
Shgp drawings(*c,cu*?.ds

Copies

?tase
Copies

tr.
tr
n
tr!

3.
4.
t.

LEile:/t7& -3c2, e*
2.
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t
I
I
I
I
I

PRELIMINARY PAVEMENT DESIGN

Reference VIIRC 73-R2l

PROJECT: Kingdom Hall of Jehovah's Witnesses

LOCATION: James City County

STREET: Parking and Drive aisles on site

FROM STA.

DATE:

TO STA.

01-Sep-99

TRAFFIC ANALYSIS

Project Engineer:

Date:

Mel Hopkins

August 34,1999

2. YoHeavy Traffic :

3. Equiv. Present ADl'=

4. Design Period

5. % Growth =

6. Growth Factor:

7. V.P.D. Projection:

PAVEMENTDESIGN

5%

200

20 Yrs.

0%

L00

2OO ADT

SUBGRADE ANALYSIS

Recommended desigr CBR value from soils report by ECS

Enter No. of 'l ests =

0.00 0.00 0.00

2

10.00

6.67

2.00

13.33 (Assumed)

3. Average CBR =

. Design CBR =

. Soil Resiliency Factor =

Soil Support Value:

Thickness Index Required : E i"ches(Min.)

ALT. A'
Material Factor Thickness Index

SM-2A
BM-2

Aggregate 0.60

Sel. Material 0.60

TOTAL ,.,.,;#:.lr ,'., ..i
ign Acceptable

1.67

1.67

'2.0

0.0

8.0

0.0

10.0

J.J

0.0

4.8

0.0
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'T

'l

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

;dJ,r/1},l$rr-! f:4': I U,"n ;3'f:JV#i"a

fr;--'::r j\,'i . /3?rc13-ic2. U-

CHECKLIST OF SITE PLAN CONTENTS

GENERAL INFORMATION REOUIRED ON PLAN

(4 
^.

*,i/,j jr'.;33b5*

L

( ,/f B.

(/Y c.

rvfo.
(t/T E.

tr.{P.

V1 B.

(r') c.

(r) D.

b/f E.

VJ F.

(4 c.

(4 H.

11 t.

Title of Project
(20-38(A)1.)

Names of engineer, architect, landscape architect anilor surveyor
(20-38(A)2.)

Location map with scale no less than 1" = 2,000'
(20-38(A)3.)

North &row
(20-38(A)4.)

Graphic and written scale
(20-38(A)4.)

Boundary survey of site
(20-38(A)s.)

tr. E)(ISTING FEATURES TO BE SHOWN ON PLAN

(v) A. Streets: Narne and route number, width of right-of-way and width
of road surface

(20-38(A)6.)
Streams, bodies of waEr, watercourses, on this and adjacent
ploperty

(20-38(A)4.)
Easements: Type, ownership, and dimensions

(20-38(A)6.)
Septic tank, distribution tank size and type

(20-38(A)6.)
Water Supply: well and/or tank capacity

(20-38(A)6.)
Water mains on and nearby site with sizes indicated

(20-38(A)6&13)
Location of all underground utilities, i.e., compressed gas lines,
petroleum lines, electricity, erc.

(20-38(A)6.)
Culvefis and underground structures on or adjacent to the property
(fuel tanks, etc.)
. (20_38(A)6.)

Location, type and size of all entrances to the site
(20-38(A)7.)

Topography intervals (minimum five feet) existing contours
(20-38(A)8.)

illA

|ttl

(a' t.
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,l

t (4 K. Woodline before site preparation with predominant species and
average diameter of trees indicated. Also, approximate location,

I type and diameter of single trees in open arcas. Average size and
I predominant species of trees to be removed having a *diameter of

l2-inches or greater.

. (20-38(A)e.)
I (4 L. Provisions for off-street parking, loading spirces and pedestrian

walkways, including sidewalk.q.

t (r'f M. r*,J',ff:*rlt*?rr.rs on and adjacent to site (size and type)
(20-38(A)13.)

r (r'T N. Fire hydrants, sizeso and typesI (20_38(4)13.)

| 
({t o 

L:igt::tT":;i,mil,T#:'ffii1"1*}"0*oound 
nre

(20-3e(m))

I 
(r) P. tn0icati;;_ltof?lr]" flood plain and flood elevation noted

- m. PROPOSED PROJECT: FEATT;-RES TO BE SHOWN ON PLANI (r.t A. Underground utilities proposed

I G.'y B. t "n".J31;:ilf'I;s and street width; proposed easemen* and

width

s*ru:l':ilffi :rrffr,H-nffi nffi ffi
I 

tails of entrance

({7 D. Proposed finished contours where regrading is necessary indicated
at intervals of no more than 2 feet

r (20-38(A)8.)
(rT E. Areas to be landscaped with approximate.urangemenB, planttypes,

I o 
"'?lo-rr(A)e.)

I 
r,ln (4 F' 

ffiT"frr'ril:r=i;r,xl;warled 
wittr heigha indicated' and

(20-38(A)e.)

I (v) G' *"*t;E-"r'ffiiff.1'

ft*urub r*ufrfi{Jvrro(v.r "' Provisions-lliltr;:rn and vehicular circulation and parking

fu*.^, paa;u 'lo,-r 'r:. lffi:i,;1l?Tmr-#:l?#$:-ffi,HJo*l*;
' sidewa'lks

T

I
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3.
4.
5.

I
I
I
T

I
I
T

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

({f L

trf t.

(,/f K.

(vY L.

(ry M.

r4N.

Location of curbs and bumpers
Type o{ pafting surface with detail of cross-section
Loading spaces

Solid waste disposal facilities (dry and wet) 
q

(20-.38(A)13.)
1. If dumpsters are to be used, location of dumpster pad.
2. H dumpsten are used for wet garbage

. drain with a draffield, as per Health Departrnent
specifications

. dumpsters may not be connected to the sanitary
sewef

. type of material of the dumpster pad
Storm drainage system shown with calculations and drainage area
map of contributing drainage areas

(20-38(A)14.)
Drainage ways in excess of 3Vo grade and type of erosion control
necessary.

(20-38(A)14.)
Location, type, and details of sedimentation and erosion control
devices to be used during and after construction, e.g., perirneter
dike with oufall strucnrre or straw bale installation

(20-38(A)14.)
Water Supply

(20-38(A)13.)
1. Well: Location, tytrle, size, as per Health Departnent

specifications
2. Water lines

. on-sitE line and size (include standpipe size if
appticable)

. public water main location and size at location of
connection

. meter location and size
Requfued if lines axe to be dedicated to the Counw:
. profiles, plan view
. matorials list/specifications

Sanitary waste disposal facilities:
(20-38(A)13.)

1. Septic tank and drainfield; or
2. Sewer line

. location of grease trap

. on-site line and size, laterals, cleanou8

. public line location and size

. elevation of connection at building and at public line
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/A.
Y6.

-{.

ry.

t
I
t
I
I
I
t
I
T

I
T

I

Required if lines are to be dedicated to the Counw:
. profiies, Y's (slope, pipe size, type and manhole rim

and invert elevations)
. connection at building and at public 1in9

. details of any new manholes and pump stations
materials list/specifi cations

LAND USE SUMMARY TABLE

Zormg of Site (20-39(A)4.)
Calculation for Parking Requirements
Use category (as defined by Section
20- I 2.8.(dxiii) (20-38(A) 1 0.)

Number of spaces required
Number of handicapped spaces required

(marked'by sign)
Number of spaces provided
Open Space Data (20-38(A)15)
Total Site Area
Total Amount of Site Covered by Buildings
Percent of Site Covered by Buildings
Amount of Site Covered by Open Space
Percent of Site Covered by Open Space

4. Building Data (Existing and Proposed)
(20-38(A)11.)

Total Floor Area of Each Building
Height of Each Building
Number of Floors in Each Building
Type (classification use group and
construction type as per the Virginia
Uniform Statewide Building Code)

ADDMONAL REOUIREMENTS FOR MI.JLTI-FAN{ILY DEVELOPMENTS

( ) A. Dwelling units
(20-38(A)12)

1. Number, size and type of dwelling units
2. Units per developable acre

(20-38(AXs)
3. Numbers on buildings

( ) B. Recreation facilities
(20-38(A)12)

1. Type of equipment
2. List of equipment, if playground

(20-3e(l))
3. Recreation ar€a iN percent of total site acreage

I,/o
t

V.

I
I
I
I
I
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I
T '*/n ( )c.

( )D.

( ,-f E.

I

t
I
I

$

NTJA

IJJA

Nlut

N/A

OTTIER INFORMATION TO BE SUBMITTED WTIII SITE PLANS

Open space (as defined by Section 20-2 of the Zoning Ordinance)
(20-38(A)15)

1. Number of acres
2. Percent of site !
By-laws of Homeowners Association (where applicable)

Land Disturbing Permit Application, Surety and Siltation Agreement
Water and Sewer Data Sheets L3 CuAg+ bA+)
Certificate to Construct public water and/or sewer facilities
Public Improvements (water, sewer and roads) !o be constructed or
bonded prior to issuance of temporary Certificate of Occupancy for
buildings
Kirchen plans must be submitted to and approved by the Health
Departnent if structure will contain food preparation/serving axeas

Traffic lnpact Analysis as required by the Director of Planning
VDOT Check List

(4 t.(4 B.(v{c.(4 D.

<n{ ,.
(,/Y G.

Updated 2-93 MAF
0369A.wpf
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I
I
I

FINAL ST'BDTVISION AND SNE PI.AN CHECK LIST

NAME OF WORK SITE _:Y]rlt lcytfrn 4 tt*u^ oF J€tact*g's I:;tTI-NE5;SES RourE (ez
DEVELOPER enxrr.}4c 1- {3.f94,_"J) B€,ra) A' pH. (f53 2"q - 7;5A4_

I ENGINEER

COUNTY
\, /nc.. PHoNE ftry7 | _25? ._43s*
vrior REstDENcY ttll*tta"t t 5 l&t!fr 1*

GENERAL INFORMATION
Ptan Sheet to Indude Yes No Reason for No

I
Site plan name.

Date o{ plan.

I
I

Standard cover sheet with surveying and mappid
contol information. Vicini$ map (1'=20OO') and

tiUe block information scction completed.

I

I
Nortr anoq designation of north orientation, match

lincs & sheet nos.

I Contour intewals wery 5'.

I Boundary suruey of record-

7

I
Seal anC signatre on cach shcet by a Mrginia

rcgistered profeesional engineer or land sury€Vor.

8

I
Show total acnoage, current zoning, and proposed

zoning by acres.

I

I
Parcd identification, iax map, r€f- ntrmbcrs, owners

names, presentzoning, and use ofall abutting

parcds.

I
Any waivee or zoning variancee granted for tre pro-

ject shown on th€ plans- tl Nrr fuuc*p$
t1

I
I

Master plan (all phases or proposed sections).

vle
Show site layord including lot nos. & acres, tabulate

total no. of lots or units to acct for site acreage. N/4

I
Page 1 of 5
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I

FINAL SUBDTYISION AND SITE PI,AN CHECK LIST
t

NAME oF WORK stTE Ytill,:;D':'L| Hfrl i- as J._,4Ll)tlPt/a tlttTAJ*ffi R9UTE

Plan Sheet to Include Yes No Reason for No
10

I
Indicate right of way, centerline distance including

curve data, delta, radius, arc, chord, tangent, &

profile. ,.''

I
Show sigtrt distance at dll stre€t intersections &

tandscaping, sign ptacement & atl obstructions that

may affect or obstruct slght distance. ,/-

t
I

Provide suflicient information on each proposed

dardopment street including estimated luture traffic

so that the Resident Engineer can approve functional

classlficatbn belore final design stage.

13

T

Soils map information & acfud tested CBR values

under propose-'I roadway. ,r/

DRAINAGE

I
I

Shorv direc{ion of drainage flow for streets, storm

ssrer, vallcy gutters, subdrains, & the like, & all

exisling streams.

t
I

Shiw locdion of all streams or drainageway

rdated to cottstrustion.

er!,Ung storm drainagc systern & proposed maior

drainage sirucfures.

T Show 1OGyr. flood boundaries, source of informaticn,

& aquare footage used.

UTILITIES

-

I
I

Short dl cxisring udliitus & if within limits of pro-

posed dght of way.

Provkle aqy notes or information necessary to explain

anteff & purpose of utilitiee or adjustment of existing

ritilitb.

3

I
Existing & proposed easements, width, & use. Note

certifying applicant has right to use existing ingress

eas€ment to make any proposed improvements. ,/

I
t

Page 3 of 5
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I

FINAL SUBDTVISION AND SITE PI.AN CHECK LIST

NAMEoFwoRK strE ' /4"^J./n;:d.t t4a1 .tF.-lS4tti4ti)S 4al/NM& RourE

Plan Sheet to lnclude Yes No Reason for No
4 Trip generation.

l Trip dbfribulion/dhection splil.

dfl,A
6I Traffrc assignment/tuming mov€morrts.

-V

t
,dnalysis of ftrturc conditions with dwelopment
A Future daily & pcak hour(s) trafftc volumes.

B. Capacity analysis at critical points.

C. Levels of service at crithal points.

l
I

Recommended improvements.

A. Proposed recornmended improvemcntr.

B. Capacity analysB at critical poirds,

C. Levels of service at critical poants.

9

I
Conclusion. +

OTHER
1

I
Name of any prwiously approvd plan must be

referenced on plans.

'z

I

Certifcation by eubmitter that plana conform to all
VDOT desQn standards, as welt as county ordinances,

comprch€nsivc plans & regulaliom.

Certification

I certify that the above stated information is induded in the attached ptans.

I
I

Page 5 of 5
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ENVIRONMENTAL DIVISION REVIEW COMMENTS
KINGDOM HALL OF JEHOVAH'S WITNESSES

nLAN No. sp _ 104 _ ee tq(€ /stT
October 4,1999

Erosion & Sediment Control Plan

1. A Land Disturbing Permit and Siltation Agreement, with suret/, are required for this project.

2. An Inspection/Maintenance Agreement shall be executed with the County for the BMP facility for
this project.

3. As-built drawings must be provided for the detention basin on completion. Also, a note shall be
provided on the plan stating that upon completion, the construction of the dam will be certified by
a professional engineer who has inspected the structure during construction.

4. Provide and label limits of clearing and grading on the plan.

5. An existing Sprint fiber optic cable is located along the east side of the CSX railroad. Show
approximate location on the plans.

6. Label existing road (private or public), as applicable, along the north border of the site.

7 . Existing contour 110 in the central portion of the site dead ends and several proposed contours
do not tie to existing contours or spot elevations.

8. Provide tree protection fencing around the trees that are to be saved, particularly in the vicinity
of the BMP.

9. There is a considerable amount of landscaping proposed in areas already heavily covered with
existing trees and vegetation and the amount of existing trees on the site appeius to be considerably

more than that shown on the plans. In particular, there is no grading or improvements proposed
in the southwest and northeast corners of the site, yet the landscaping plan shows a large amount
of new plantings combined with existing saved trees. Please define whether the areas outside the

limits of clearing and grading will be disturbed and replanted with buffers (as indicated on the

landscape plan) or if existing vegetation is to be maintained to the greatest extent possible and

selectively supplemented with landscaping.

10. The sediment trap storage volume computations in the engineering report are based on 134 cubic
yards for each impervious acre. This is not consistent with sizing methods outlined in Minimum
Standard 3.13 of the VESCH which requires 134 cubic yards per acre of drainage area. Therefore
total storage volume required and depth required for the sediment trap may be greater than
anticipated.
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11. Sheet C-2 indicates that the pond facility will be overexcavated from El. 105 to El. 103 to provide
a temporary sediment trap during construction. Since it is basically an excavated pit, the sediment

trap detail shown on Sheet C-4 is not applicable since the sediment trap will effectively have no

way to outlet below the 4 inch drain elevation at 104.6. A stone outlet strucnrre per the standard

detail is not feasible since the pond will have already been excavated. Please define if the

overexcavated area is to be restored to El. 105 once construction is completed or if the extra
storage volume is to remain for the BMP. If restoration is required, please provide E&SC
provisions (sequencing, measures and details) for dewatering and sediment removal.

Construction Sequence #4 mentions construction of the sediment trap (forebay). Usually
forebay areas are isolated from the rest of the facility and not located directly in the bottom of a
BMP basin. Please define if the forebay is in the basin or if it is intended to be located at the lower
end of the southern channel where the VDOT DI-l inlet is proposed. Show computations to
indicate the sediment forebay is sized to contain 0.1 inches of runoff per impervious area.

Typically sediment forebays are 4 to 6 ft. deep.

Add storm drain inlet protection as per VESCH Minimum Standard 3.07 to the VDOT DI-l inlet
along the southern boundary. Provide a standard detail on Sheet C-4.

Locations of perimeter silt fence should coincide with established limits of clearing and grading.

In some areas, placement of perimeter silt fence as shown will disturb existing vegetated and tree
areas not planned for removal, disturbance or grading. Consider the topography on and off the

site and consider existing vegetation which will remain to reduce the amount of silt fence required
for this site. Silt fence is not required to control upslope drainage that is not disturbed. In addition,
adequate use of perimeter onsite temporary diversion dikes will also reduce the need for silt fence
in some areas.

Provide diversion dikes from both the north and south property lines to the sediment trap. Extend
the diversion dikes parallel to the north and south property lines as required to collect and divert
as much disnrrbed area runoff into the ftap as possible between the time the site is cleared and the

storm drain system if functional. Add a temporary diversion dike detail as per VESCH Minimum
Standard 3.09 to Sheet C-4.

Use a rock check dam per VESCH Minimum Standard 3.20 instead of straw bale barrier
as proposed in the charurel on the west side of Mooretown Road.

Label all storm drain and culvert outlet protections on the plans. Specify dimensions and stone size

in accordance with VESCH Minimum Standards 3.18 and 3.19. Provide an outlet protection detail
on Sheet C4.

Label the "southern channel" as a stormwater conveyance channel (SCC) as per VESCH
Minimum Standard 3.17.

12.

13.

t4.

15.

16.

17.

18.
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20.

2r.

19. The east end of the "southern channel" swings north toward the site entrance and may impact the

22" oakand other existing trees and vegetation that are to remain undisturbed. There appears to

be no reason why the channel requires extension beyond the east curb cut flume. Most of the site

drainage to the channel upslope of the flume will consist of overland flow through existing

vegetated or proposed landscaped area. If the channel requires extension beyond the flume, then

maintain an alignment parallel to the southern properly line to lessen impacts to larger trees shown

on the plans.

Section A-A for the "southern channel" on Sheet C-3 shows 2H:1V sideslopes. Sideslopes of
3H:1V or steeper requires use of erosion control blanket. Show the erosion control blanket on the

typical section.

Provide a temporary stone construction entrance as per VESCH Minimum Standard 3.02.

Stormwater Management/BMP Plan

22. Submit a BMP calculation worksheet that demonstrates that this project meets the County's l0
point criteria. The BMP Point System is the preferred method to select BMP facilities for a site

rather than performance based water quality calculations as provided in the engineering report.

23. Provide conservation easements for all Natural Open Space areas claimed in the BMP worksheet.

24. The narrative in the engineering report indicates the pond is a dry detention facility. The

Chesapeake Bay water quality/pollutant load calculations in the report show the pond requires a

57% removal efficiency. An infiltration basin withToVo removal efficiency was subsequently used

for the BMP to determine load removed. The design plans do not reflect use of an infiltration basin

but rather a dry type extended detention facility. A dry extended detention facility would typically
have30-35% pollutant removal efficiency rather than7|% as presented in the calculations. For
consideration as an infiltration facility, additional information is required such as geotechnical

investigations to confirm soils have an infiltration rate 0.50 inches per hour or greater and

groundwater and bedrock separations are sufficiently below the facility. Use of pretreaffnent

devices would also be necessary. If the BMP is to remain an extended dry detention facility, then

a shallow marsh, wetlands or additional open spaces may be required to achieve the efficiency used

in the calculations and to meet the requirements of the 10 point BMP system. (Refer to the JCC

BMP Guidelines manual for additional design and soil testing requirements for Group C

Infi ltration facilities).

25. Pond hydrologyihydraulics. It appears that the Modified Rational method was used to estimate

total storage volumes required for the 10- and 100-year events. In general, the methodology

appeared acceptable for determining the critical storm duration, critical storm intenslty, peak inflow
and to estimate required storage volumes. Although the lG and 100-year proposed water surface

elevations were shown in the engineering report, no final hydraulic calculations (pond routings,

elevation-discharge curves or orifice calculations) were provided to show the 0.1 cfs allowable

release rate was maintained for the water quality,2-, 10- and 100-year storm events through the

4 inch pond outlet.
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26.

29.

27.

28.

30.

31.

32.

53.

No computations were provided to show the required water quality volume or resultant water
quality pool elevation.

No computations were provided to show required drawdown times for the BMP were achieved or
to substantiate use of the 4 inch diameter pond drain (orifice) for the dry detention basin.

Pond outlet profile. Provide a profile and invert out elevation for the pond's 4 inch drain
to show that there are no conflicts with the existing 8 inch sanitary sewer line and the outlet and

rock dissipator can daylight onsite and positively drain to the channel along the railroad.

The riprap pad shown at the outlet end of the 4 inch drain from the pond is shown slightly offsite
on Sheets C-2 and C-3. Please correct.

No stormwater management/BMP maintenance plan was provided.

Show pond WSEL's on the plans. Include the water quality and the 2-, lO-, and 100-year pools.

No bedding, installation or pipe specifications for the 4 inch PVC drain were provided. Address
how clogging of the 12 inch grate will be avoided either by structural or maintenance measures.

The spot elevation at the western curb cut flume has two top of curb elevations. Show

the proposed pavement spot elevation at this location.

No size, length, slope, type or class of pipe was specified for the storm drain located between
the south channel and the BMP.

No type or class of pipe was specified for the storrn drain which outlets to the north side of the

pond.

The drainage area for the 18 inch entrance culvert was shown in the engineering report as

0.75 acres with a C value of 0.6. The drainage area /divides were not shown on the l":25'
scale drainage map or plan views.

The HW/D value for the 18 inch entrance culvert is less than typically accepted values of
1.0 to 1.5. In addition, the computed headwater elevation of 108.31 exceeds an elevation

18 inches below the proposed edge of road pavement at El. 108.95.

34.

35.

36.

37.
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|'/,- ENVIRONMENTAL DIVISION REVIEW COMMENTS
KINGDOM HALL OF JEHOVAH'S WITNESSES

srTE PLAN NO. SP - 104 - 99 - Ktl
Decentber 10, 1999 |aC,bt '

These comments pertain to the revised site plan as submitted with a professional signature and seal date
of November 5,1999.

Stormwater Management / Drainage Plan:

... 1. BMP/lVater Quality Points. Based on the calculations, the detention basin/BMP was redesigned
as a 9-point extended detention basin, shallow marsh BMP providing approximately 6.9 points
based on the site coverage. The front portion of the site adjacent to Mooretown Road drains to
an existing offsite 6-point BMP facilify, which provides an additional 0.6 BMP points. Given the
presence of easements on the front and rear of the site, there is really no opportunity for natural
open space conservation easements. However, the BMP facilities control all the impervious
cover created on this site. Thereforc,for tlis particular review case, it appears the only
feasible option is to grant an exception to the 10-point BMP criteria as there is no opportunity to
meet the criteria onsite. As presented in the following comments, there are enhancements that

/ ^.? 
can be made to the detention basin design to improve its removal efficiency which will need to be

l^*{$o.ou 
made. A letter needs to be submitted requesting the exception.

t/"' (r) Shallow Marsh. Provide a landscaping/planting plan to show the intended shallow marsh creation\-/ 
at the lower stage of the detention facility along with seeding recommendations in areas around or
outside the proposed wetland plant locations. (Note: A good design reference is Chapter 9 of the
Metropolitan Washington Council of Governments, Controlling Urban Runoff: A Practical
Manualfor Planning and Designing Urban BMP's, 1987).

J. Pond Construction. Provide notes or details showing specific construction requirements for the
pond (fill) embankment and 12 inch RCP outlet barrel. Include requirements for subgrade, fill
material and placement, soil compaction, concrete anti-seep collars or toe drain, pipe bedding and

backfill, and core trench, as applicable, for a shallow marsh dry detentjon basin design.

The 175 foot section of storm drain that drains the south portion of the project needs to be
relocated so that it outfalls closer to the south end of the BMP. Increasing the travel length
between the inflow and outflow points of a BMP improves its pollutant removal capability.

Emergency Spillway. No emergency spillway was provided. Freeboard from the 100-year
design WSEL to top of dam is 1 . 1 9 feet which is less than 2 feet minimum required for pond
embankments without an emergency spillway. However, in consideration that none of the design
WSEL's (2-, l0- and 10O-year) are anticipated to ever reach the riser crest at El. 108.5 and that
any discharge into the riser crest would result in exceeding the set allowable release of 0.1 cfs as

established by CSX Transportation, this will be considered appropriate for this particular review
CASE,

Anti-Vortex Device. Please provide a anti-vortex baffle or plate within the inverted DI-5 Type

\a.

).

frb
ot'10" 

@
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B i , 82 trash rack skucture as shown on sheet C-3. Provide additional notes or details as
necessary.

t 7. Outlet Barrel. Speci$'the type of reinforced concrete pipe proposed for the l2pond outlet pipe.
ASTM C-361 or C-76 with bell and spigot joints and O-ring rubber gaskets are recommended.

( For information only. Please note that effective January ln 2000, the James City County
Environmental Division, upon recent Board of Supervisor approval of amendments to the Chapter
8 Erosion und Sediment Control ordinance, will begin the use and implementution of the James
City County Gaidelines for the Design and Construction of Stormwater Management BMP's
manaal dated October 1999. The manual provides general technical guidunce pertaining to:
stormwater control volume requirements for water quality and channel protection; revisions to the
BMP Point System; the expanded list of BMP options; revisiorts to open space credits; and BMP
selection assistance for development sites. Hard copies and CD-ROM versions of the manual are
available upon request. )
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