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Building Safery and Permits
'757 -253-6620

Engineering and Resource Protection
757 -253-6670

Development Maaagement
101-A Mounts Bay Road

P.O. Box 8784
Yrilliamsburg VA 231 87-8784

P:757-253-6671
F. 7 57 -253-6822

devman@ james-ciry.va.us

iamescitycountyva-gov

Planfliflg Zoning Enforcement
757-2534685 757-2534671

August 10,2012

IMr. Piotr Swietuchowski
VHB lVanasse Hangen Brustlin, Inc.
351 Mclaws Circle, Suite 3
Williamsburg, VA 23 I 85-63 1 6

Re: Wythe Will Dishibution Facility
Counfy Plan No. SP-130-03
County BMP ID Code: WC 097

Dear Mr. Swietuchowski:

Engineering and Resotnce Protection is in receipt of your request dafed March 12,2012 tD
reclassiry tlie existing approved BMP for the project fiom an infiltration basin, to an extended detention
pond with partial infiltration and no planting bench. The BMP was intended to be an infiltration basin,
County Type C4 BMP which serves 7.8 acres of tlre development site.

Based on our review of all information as submitted, it has been determined that a variance to
reclassiry the BMP can be approved. This is based on observed conditions, revised calculations dated
March 12, 2012 and cunent stormwater function characteristics of the BMP. Therefore, this request is
hereby hpproved for reclassification of the BMP to a County Type A-3 extended detention pond with
partial infilhation and no planting bench. This exception shall become part ofthe approved site
stormwater management plan.

Approval ofthis variance is also contingent upon no major (substantial) changes in the
dwelopment plan or the subject best management practice facilities, or if site conditions changeo become
apparent or alter significantly following the date of this approval.

Senior Civil Engineer
Engineering and Resource Protection

BElWbem

SWMProgAr'ariances/SPvar/Var08 I 0 l2.SP I 3003

Sincerely,
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March 12,2009

Mr. ScottThomas, P.E.

D irecto r

Engineering and Resource Protection Division

101-E Mounts Bay Road

Williamsburg, VA 23185

Wythe-Will Distribution Center at Stonehouse Commerce Park

BMP Reclassifi cation Request

JCC BMP # WC 097

Dear Mr. Thomas:

On behalf of the Owner of the above referenced property/project, VHB, Inc., requests your consideration of this

letter as our formal request for a re-classification of the above referenced Stormwater Management Facility from

the Infiltration Basin, approved as part of SP-013S2003, to an Extended Wet Detention pond with partial

infiltration and no planting bench. This Stormwater Management Facility was designed to provide water quantity

control only.

As you are aware, construction of this facility was completed in 2004 and the maintenance responsibilities for the

facility were assumed by the Owner then. On August 1, 2011, the Owner received a letter from JCC (see attached)

requesting that some outstanding items be addressed prior to the release of the bond in the amount of 570,000,

which is still being held by JCC.

We have been working with the Owner to address the outstanding items and these are currently scheduled to be

completed in the coming weeks. We have observed that the Stormwater Management Facility retains few feet of

water on a long term basis. The design specified for the bottom to be at elevation 62.0 and soil borings obtained

during the design process confirmed required infiltration rates at that depth. Data collected by our surveyors

indicates that the design bottom elevation is 60.0 (2 feet lower than design) and the static water surface elevation

to be approximately 65.20 based.

Based on conversations with the Owner, it is apparent that the water surface elevation within the BMP has been

consistent over the past 8 years. In an attempt to determine why the BMP holds the water, we obtained four (4)

Vanasse HarEen Brustlin, Inc.
351 Mclsw! Circle, Sute 3

WilliamsburS; Virgit*a ?3185
757.2?;O,OW I FA)( 757.e20.t544

eman: lnfo@Yhb.com
rrww.vhb.com



additional soil borings around the BMP which included infiltration data. These soil borings indicate that infiltration

may be occurring along the side slopes above the "static" water level during and/or shortly after rainfall events.

Our calculations indicate that there is adequate storage volume at the facility, which is also borne out by our field

observations which indicate a lack of any overtopping of the embankment.

Therefore, based on the above information we request that you consider this request to reclassifli this existing

Stormwater Management Facility from an Infiltration Basin to an Extended Detention Wet pond with partial

infiltration and no planting bench. In doing so, we would not expect to have to do any construction/modification to

the pond other than the planned necessary repairs to release the bond.

We trust that this request is satisfactory for your approval. Please advise us if you need additional information or

wish to discuss this further.

Sincerely,

Vanasse Brustlin, Inc

Project Manager



@ Vanasse Hn'tgpn Rry-stlin, Inc. TRANSMITTAL

r*i^Eonadoo 351 Mclaws Circle, Suite 3
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757 220 0500

FAX 7572208544

To: Mr. Scott Thomas, PE

Engineering and Resource Protection Division

101-E Mounts Bay Road

Williamsburg, VA 23185

We are sending you: I Attached n Under Separate cover via Regular Mail the following items:

n Shopdrawings I frints tr Plans ! Diskettes n Specifications n Copyofletter n Changeorder
X o$er

Date: 03/1212012
VHB
Project No.: 33516'00

Re: Wythe-WillDistribution Center

At Stonehouse Commerce Park

Copies Date No. Description
z 3/1212012 Supporting Engineering Documents

I 1/r2/20r2 Waiver Request

I Stormwater Management FaCility Phonographs

These are transmitted as checked below:

n For approval n Approved as submitted n Resubmit Copies for approvat

n For your use n Approved as noted t] Submit Copies for distribution

tr As requested tr Return for corrections n Return Corrected prints

n For review and comment tr For bids due

n Rehrrned prints on loan to VHB

REMARKS:

lf VHB provides materials to the Client that are stored electronically, the Client recognizes that data, plans, specifications, reports, documents, or other
information recorded on or lrammitted as electronic media ("CADD Documents") are subject to undetectable alteration, either intentional or unintentional,
due to, among other causes, transmission, conveBion, media degradation, sofr\,are error, or human alteration. Accordingly, the CADD Documents are
provided to the Clienl for infomalional purposes only and not as an end product. VHB makes no wanantie6, either express or implied, regarding the fihess
or suitability of the CADD Documents.

The CADD Documents are instruments of prcfessional service, and shall nol be used, in whole or in part, for any projecl other than that for lvhich they were
created, without the express written consent of VHB and without suitable compensation to VHB. Acmrdingly, the Clienl agrees lo waive any and all claims
against VHB resulting in any way from the unauthorized altemation, mlsuse or reuse of the CADD documents and to defend, indemnify, and hold VHB
harmless for any 6laims, losses, damages, or costs, including attomeys fees, arising out ofthe alteration, misuse or reuse of any CADD Documents.

Copy to: 335 16.00

By: Piotr Swietuchowski, PE

VHB, Inc.
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March 12,2009

Mr, Scott Thomas, P.E.

Director

Engineering and Resource Protection Division

101-E Mounts Bay Road

Williamsburg, VA 23185

RE: Wythe-Will Distributlon Center at Stonehouse Commerce Park

BMP Reclassifieation Request

rcc BMP # WC 09?

Dear Mr. Thomas:

On behalfofthe Ownefofthe above referenced property/project,VHB, Inc., requestsyourconsiderationofthis

letter as our formal request for a re-classification of the above referenced Stormwater Management Facility from

the Infiltration Basin, approved as part of SP-0130-2003, to an Extended Wet Detention pond with partial

infiltration and no planting lench. This Stormwater Management Facility was deslgned to provide water quantity

control only,

As you are aware, construction of thisfacility was completed in 2004 and the maintenance responsibilities for the

facility were assumed by the Owner then. On August 7, 2O!!, the Owner received a letter from JCC (see attached)

requesting that some outstanding items be addressed prior to the release of the bond in the amourit of 570,000,

which is still being held by JCC.

We have been working with the Owner to address the outstanding items and these are currently scheduled to be

completed in the coming weeks. We have obServed that the Stormwater Management Facility retains few feet of

water on a long term basis. The design specified for the bottom to be at elevation 62.0 and soil borings obtained

during the design process conflrmed required infiltration rates at that depth, Data collected by our surveyors

indicates that the design bottom elevation is 60.0 (2 feet lower than design) and the static water surface elevation

to be approximately 65.20 based.

Based on conversations with the Owner, it is apparent that the water surface elevation within the BMP has been

consistent over the past I years. In an attempt to determine why the BMP holds the water, we obtained four (4)

Vanasse Hangen Brustlin, Inc.
351 McLAws Circle, Sulte 3

Wlliamsburg Virginla 23185
7 57,22O,95AA I F Nt( 7 57,22O,A544

emall: Info@vhb.com
www.vhb.com
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additionalsoil lrorings around the BMP which included infiltration data. These soil borings indicate that infiltration

may be occurring along the side slopes above the "static" water level during and/or shortly after rainfall events.

Our calculations indicate that there is adequate storage volume at the facility, which is also borne out by our field

observations which indicate a lack of any overtopping of the embankment,

Therefore, based on the above information we request that you consider this request to reclassify this existing

Stormwater Management Facility from an lnfiltration Basin to an Extended Detention Wet pond with partia

infiltration and no planting bench. In doing so, we would not expect to have to do any constructio n/modification to

the pond other than the planned necessary repairs to release the bond,

We trust that this request is satisfactory for your approval. Please advise us if you need additional information or

wish to discuss this further.

Sincerely,
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Vanasse Hangen Brustlin, Inc

tuchowski, P.E.

Project Manager
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BMP STAGE STORAGE DATA'



Wythe Will Bmp

Elevation Volume
CY

Totalfrom bottom
CY

0
37.82

' 327.99

879.06

1506.43

2200.34

2963.37

3790.97

467L,49

s385.41
5604.79

6592.1,1,

7634.52

8733.16
. 9889.38

L1104.L

72378.51"

13777.35

15135,92

L6624.99

59.98-60

60-61

67-62

62-63
63-64

64-65

65-66

66-67

67-68

68-68.77

68.77-69
69-70

70-71,

7I-72
72-73

73-74

74-75

75-76
76-77

77-78

0

37.82

290.t7
551.O7

627.37

693.91

763.03
827.6

880.52

773.92
2L9.38

987.32

LO42.4t

1098.64

1L56.22

72t4.72
1274.41

1338.84

1418.57

1489.O7
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33516-Whyte Will BMP VA-James City County 100-Year Duration=l min, lnten=9.99 irdhr
Prepared by {enter your company name here}
HvdroCAD@ 10.00 s/n A1238 @2011 HvdroCAD Software Solutions LLC

Printed 311212012

I

I

Stage-Area-Storage for Pond Wythe Will BMP: Wythe Will BMP

Elevation Storage
(feet) (cubic-feet)
59.98 0

. 60.18 2,431
60.38 3,998
60.5B 5,565
60.78 7,132
60.s8 8,699
6'1.18 11,534
61.38 14,510
61.58 17,486
61.78 20,462
61.98 23,437
62.18 26,784
62.38 30,172
62.58 33,560
62.78 36,947
62.98 40,335
63.18 44,046'
63.38 47,793
63.58 51,540
63.78 55,287
63.98 59,034
64.18 63,117
64.38 67,238
64.58 71,358
64.7e 75,479
64.98 79,599
65.18 84,033
65.38 88,502
65.58 92,971
65.78 97,M4
65.98 101,909
66.18 106,635
66.38 1 1 1,390
66.58 116,145 .

66.78 120,900
66.98 125,655
67.18 129,600
67.38 133,455
67.58 137,310
87.78 141,165
67.98 145,420
68.f B 146,472
68.38 147,657
68.58 148,841
68.78 150.026
68.98 151,211
69.18 156,127
69.38 161,459
69.58 166,791
6S.78 172.122
69.98 177454
70.18 183,053

Elevation Storage
(feet) (cubic-feet)
70.38
70.58
70.78
70.98
71.18
71.38
71.58
7',1.78
71.98
72.18
72.38
72.58
72.78
72.98
73.18
73.38
73.58
73.78
73.98
74.18
74.38
74.58
74.78
74.98
75.18
75.38
75.58
75.78
75.98
76.18
76.38
76.58
76.78
76,98
77.18
77.38
77.58
77.78
77.98

188,682 ,

194,3',t1
199,940
205,569
211,471
217,404
223,337
229,269
235,202
241,4'.t4
247,658
2s3,901
260,145
266,389
272,917
279,476
286,036
292,595
299,155
306,005
312,886
319,768
326,650
333,532
wo,727
347,956
355,186
362,415
369,645
377,262
384,923
392,583
400,244
407,904
415,907
423,W8
431,989
440,030
u8,471I
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BMP STORMWATER CALCULATIONS

NORMAL POOL WSEL AT 68J7
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DA- MP

Wythe Will BMP

Roullng Diagram for 33516-!1nr)tte Wlll BMP
Prepared by {enter your company name heI4, Printed 3/1212012
HydroCAD@ 10.00 s/n 01238 @ 2011 Hyd|1)CAD Softvare SolutiotF LLC@@4ru

.8



z-YEAR STORM
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33516-VUhyte Will BMP VA-James City County 2-Year Duration=9O min, lnten=I.26 irdhr
Prepared by {enter your company name here} Printed 311212012
HvdrgCAD@10,00 s/n01238 @20ll HvdroCADSoftwareSolutionsLLC _

Summaryfor Pond Wythe Will BMP: Wythe Will BMP

0.00% lmpervious, lnflow Depth = 1.31" for 2-Year eventI
I
I
I
t
I
I

InflowArea = 7.800 ac,
' Inflow = 6.71 cfs @
Outflow = 3.23 cfs @
Primary = - 3.23 cfs @

0,00 hrs, Volume=
1.52 hrs, Volume=
1.52 hrs, Volume=

0.849 af
O.822af , Atten= 52%, Lag= 91.9 *,n
0.822af

I
I
t
I
t
I
I
I
T

Routing by Dyn-Stor-lnd method, Time Span= 0.00'12.00 hrs, dt= 0.03 hrs /4
Starting Elev= 68.77' Surf:Area= 0 sf Storage= 149,967 cf
Peak Elev= 70.00' @ J.52 hrs Surf.Area= 0 sf Storage= 178,006 cf (28,039 cf above slart)
Flood Elev= 74.20' Surf.Area= 0 sf ' Storage= 306,693 cf (156,726 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 156.5 min ( 201.5 -45.0 )

Volume lnvert Avail.Storaq6 Storage Desc,ription

#1 59.98' 448,875 cf Custom Stage Data Listed below

Elevation Cum.Store
(feet) (cubic-feet)

59.98 0
60,00 1,a21
61.00 8,856
62.00 23,735
63.00 40,674
64.00 59,409
65.00 80,011
66.00 102,356
67.00 126,130
68.00 145,406"69.00 151,329
70,00 177,987
71.00 206,132
72.00 235,795
73.00 267;01g

. 74.04 299,811 .

75.00 334,220
76.00 370;368
77.AA 408,670
78.00 448,875

Device Routing lnvert Outlet Devices
#1 Primary 68.77' 15,0" Round Culvert L= 83.0' Ke= 0.500

. lnlet / Outlet Invert= 68.77' / 68.56' S= 0.0025 7' Cc= 0,900
n= 0.013, FlowArea= 1.23 sf

frimary OutFlow Max=3.22 cfs @ 1.52 hrs HW=70.00' (Free Discharge)
Ll=Culvert (Barrel Controls 3.22 cfs @ 3.32 fps)

10



335{6-Whyte Will BMP VA-James City County 2-Year Duration=9O min, lnten=l.26 inhr
Prepared by {enter your company name here} Printed 311212012
HvdroCAD@ 10.00 s/n 01238 @ 201 1 HvdroCAD Software Solutions LLC

Pond Wythe Will BMP: Wythe Will BMP
Hydrograph

Time (hours)

trrt

L i -i.- i-----i ,lnttqwArea=Zr9Q9ias
li,rliFeaklElev=70.00'
trll

!t rt ti: i I i i i iRoundculvert
iir;;liin=0.013

i1
I | : I lrl-wrlJ !r,iI

t- j , i r ' j-----it=ee0'-
4-rrl

il

b.*: i i i : i

____J

_ - _ l
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33516-Whyte Will BMP VA-James City County Z-Year Duration=1 min, lnten=5.78 irdhr
Prepared by ienter your company name here) Printed 311212012

HvdroCAD@ 10.00 s/n 01238 @ 2011 HvdroCAD Software Solutions LLC 
,

Summary for Subcatchment DA-BMP: DA-BMP

Runoff = 30.93 cfs @ 0.00 hrs, Volume= 0.077 af , Depth= 0.12"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs
VA-James City County 2-Year Duration=1 min, Inten=5.78 in/hr

Area(ac) G Description , , -
4.670 0.90 lmpervious
3.130 0.35
7.800 0,68 Weighted Average .

7.800 100.00% Pervious Areat
I
I
I

I E Ru""trt

45678
. Tlms (hours)

I
I
I
I
t
I
t
I
I

:- -,i,-,--l--:,-i-----i----:-----1,-y4il-a-ry'-d.s-g1qi-qey!1ty-?l["-a!-
- - - - -i- - - - - "i - - ". - - i - - - - i- - - - l- - - - - i,,, i - -. -.1 - - - - D-uratrbn=.l, lnin'"

.r I I r ! I | | | | l

-----:-----t---,-1,--.-l----,,1. ..i--- ,+,----i-".--.--fnten+5.78.inlhr-

i i --'i'----i--'---i-- i i ftunory*red=7-'80pac-----';-----.1-----i--"--i---'-i-----'i-----i--Ruhoff Voluntr0i077-ef -

-, - J, _ _ __ ! _ ___ _L. _ -_ - _r__ _ - _ I _ _ - _ - f _, _ _ _L _ _ _ __r_ = - =_ I _ = - - -_! - - - - ---- :--''-l-----| -----l -----l-----l-----l- i Runbff Depth=0.12"---i-----i-----i----, , r r ---i -R.nn-6ffDep{tr=O.t?'
t!!llrl_ - _l - - - --r--- - -tr _ - - - -i- - - - - -I - - - - - l - - - - -l--- - - -t- - - - - -1* - - - l - - - -

-----i-----.j-----i-----l------i----- l -,--i ----l------i----xc=oolmin-
----..1----. -;-----l-----l------l -----l--- .l----,t- - -i-----.j--.-cJ0.68-

l l l l l t l l l. lr
_ _ _ _ _r_ _ _ _ _.: _ -, - - ! _ _ _ _.-r_ _ _ _ .! _ _ _._ _ r - - _,. -r_ - _. _ _ _r, _ _ - - I - - - - - l- - - - - -ltllilill

ttllllrllll---- -r-_ - -.-_-l _*-'-l _----r---
l!ltll!lltl

'_'- __- - J--- -1 -___-F _- ---!---- -+__- _ -i - ----F-'---l-- ---'1---__a -----
t!trtl!llrl

-----!- -- - - J-- -- - !--,. -...1. ! --- -l--- -,-1 -, - --: -, ---L---- -l--- --l-*--- l. - -- --
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lnflow Area =lnflow =
Outflow =
Primary =

33516-Whyte Will BMP VA-James City County l}-Year Duration=lD9 min, Inten=1.63 in/hr
Prepared by {enter your company name here} Printed 311212012
HvdroCAD@ 10.00 s/n 01238 @ 201 1 HvdroCAD Software Solutions LLC

Summary for Pond Wythe Will BMP: tltfythe Will BMP

7.800 ac, 0.00% lmpervious, Inflow Depth = 2.03" for 10-Year event
8.71 cfs @ 0.00 hrs, Volume= 1.318 af
4.30 cfs @ 1.92 hrs, Volume= 1.277 at, Atten= 517o, Lag= 115., t'n
4.30 cfs @ 1.92 hrs, Volume= 1.277 af

Routing by Dyn-Stor-lnd melhod, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs / 4
Starting Elev= 68.77' Surf.Area= 0 sf Storage= 149;967 cf
Peak Elev= 70.45' @ 1.82 hrs Surf.Area= 0 sf Storage= 190,643 cf (40,676 cf above start)
Flood Elev= 74.20' Surf.Area= 0 sf Storage= 306,693 cf (156,726 cf above start)

Plug-Flow deteniion time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 144,9 min ( 198.9 - 54.0 )

Volume Invert Avail.storage Storage Description
#1 59.98' 448,875 cf Custom Stage Data Listed below

Elevation Cum.Store
{feet) (cubic-feet)

0
1,021
8,856

23,735
44,674
59,409
80,011

102,356
126,130
145,406
151,329
177,987
206,132
235,795
267,413
299,811
334,220
370,368
408,670
448,875

Invert Outlet Devices
I
I

59.98
60.00
61.00
62.00
63.00
64.00
65.00
66,00
67.00
68.00
69.00
70.00
71.00
72.0O
73.00
74.00
75.00
76.00
77.00
78.00

Device Routins
#1 Primary

n= 0.013, FlowArea= 1.23 sf

frimary OutFlow Max=4.30 cfs @ 1.92 hrs HW=70.40' (Free Discharge)
L1=Culvert (Barrel Controls 4.30 cfs @ 3.52 fps)

68.77' 15-0" Round Culvert L= 83.0' Ke= 0.500
lnlet / Outlet Invert= 68.77'l 68.56' S= 0.0025 7' Cc= 0.900

I
I
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33516-Whyte Will BMP VA-James City County |}-Year Duration=I08 min, lnten=l.63 in/hr
Prepared by {enter your company name here} Printed 311212012

HvdroCAD@ 1 0.00 s/n 01238 @ 201 1 HvdroCAD Software Solutions LLC

Pond Wythe Will BMP: Wythe Will BMP
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Hydrograph

Lltrrtlrtli
ltlrrttt,t

---" r-_-_ i __-r_-_
llil

F j f -. -i lnflow-Aria=!'800;ae.-
lr

.:--- l Peak:Elev=70.45', -
tlrll

i Stoias-e.=199,043 cf
' : i 15.0*.- j ----'-, --j--..----
i i Roirnd Gulvert
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33516-Whyte Will BMP VA-James City County lTYear Duration=l min, lnten=7.50 in/hr
Prepared by {enter your company name here} Printed U1212O12
HvdroCAD@ 10.00 s/n 01238 @2011 HvdroCAD Software Solutions LLC

Summary for Subcatchment DA-BMP: DA'BMP

Runoff = 40.09 cfs @ 0.00 hrs, Volume= 0.099 af, Depth= 0.15"

Runoff by Rational method, Rise/Fall=1 .o/1.0 xTc, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs
VA-lames City County 10-Year Duration=1 min, lnten=7.50 in/hr

Area {ac) G DescriotionI
I 4.670 0.90 lmpervious

3.130 0.35 Pelious

I
I
I
I
I
I
I
I
t
I

7.800

g
l,

Io
E

7.800 0.68 Weighted Average
1OO.00o/o PeMous Area

Subcatchment DA-BMP: DA'BMP

Tlme (hours)

T

I
I

Hydrograph
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titttlll
--,- - -t.- - - - - -t- - - - - { - - - - - t.- - - - -F - - - - -t- -.- - - -i - - - - - F - - '- -.

ttrttlll
- - -- -f _--_ i - _- - -T- _ - --r-'---l- - __-'l __ -__t -----

- _ _- -,_ _, - -,r_ _ _. _ _ .!_ , _ -, -t -. -. - - -L -. --- -l- - - - -,!- - - - - r - - - --t)Jlllll
- - -- -t. - - - * -t- - - - - I - ---- - r - - - - -L - - -- -l- - - - - J* - - - - r - - - - -
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25-YEAR STORM
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335{6-Whyte Will BMP VA-James City County Z$-Year Duration=l}i min, lnten=1.74 in/hr
Prepared by {enter your company name here} Printed U1?J2012
HvdroCAD@ 10,00 s/n 01238 @ 201 1 HvdroCAD Software Solutions LLC

lnflow Area =
Inflow .. =
Outflow =
Primary =

Summary for Pond Wythe Will BMP: Wythe Will BMP

7.800 ac, 0.00% lmpervious, lnflow Depth = 2.70" for 25-Year event
9.32 cfs @ 0.00 hrs, Volume= 1.755 af
5.30 cfs @ 2.26 hrs, Volume= 1.699 at Atten= 43%, Lag= 135.7 tn,n
5.30 cfs @ 2.26hrs, Volume= 11699 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs / 4
Starting Elev= 68.77' Surf.Area= 0 sf Storage= 149,967 cf
Peak Elev= 70.80' @ 2.26 hrs Surf.Area= 0 sf Storage= 200,632 cf (50,666 cf above start)
Flood Elev= 74.20' Surf.Area= 0 sf Storage= 306,693 cf (156,726 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 142.8 min ( 21 0.3 - 67.5 )

Volume lnvert Avail.Storaqe Storaqe Descriotion

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

#1 59.98' 448,875 cf Custom Stage Data Listed below

Elevation Cum.Store
(feet) (cubic-feet)

0
1,021
8,856

23,735
44,674
59,409
80,011

102,356
126,130
145,4Q6
151,329
177,987
206,132
235,795
267,O13
299,811
334,220
370,368
408,670
448,875

59.98
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72:00
73.00
74.00
75.00
76.00
77.00
78.00

Device Routing lnvert Outlet Devices
#1 Primary 68.77' 15.0" Round Culvert L= 83.0' Ke= 0.500

lnlet / Outlel lnvert= 68.77' 168.56' S= 0.0025 7 Cc= 0.900
n= 0.013, FlowArea= 1.23 sf

frimary OutFlow Max=5.29 ds @2.26 hrs HW:70.80' (Free Discharge)
L-1=Gulvert (Barrel Controls 5.29 cfs @ a.31 fps)

18



33516-Whyte Will BMP VA-James City County Z5-Year Duration=l35 min, lnten=1.74 in/hr
Prepared by {enter your company name here} Printed 311212012
HydroCAD@ 10.00 s/n 01238 @ 2011 HvdroCAD Software Solutions LLC

Pond Wythe Will BMP: Wythe Will BMP

I
I
I
I
t
I
I
I
I
I
t
I
I
I
I
I
I
I
I
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Tlme (hours)
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33516-WhyteWill BMP VA-James City County 2}-Year Duration=l min, lnten=8.49 in/hr
Prepared by {enter your company name here} Printed 311212012

HvdroCAD@ 10.00 s/n 01238 @ 201 1 HvdroCAD Software Solutions LLC

Summary for Subcatchment DA-BMP: DA-BMP

Runoff = 45.39 cfs @ 0.00 hrs, Volume= 0.113af, Depth= 0.17"

Runoff by Rational method,,Rise/Fall=l.0/1.0 xTc, Time Span= 0.00-12.00 hrs, dt= 0'03 hrs
VA-James City County Z5-Year Duration=1 min, Inten=8.49 inlhr

Area (ac) C Description 
,

4.670 0.90 lmpervious
? 'l QO O 16 Ponrinr tc

7.800 0.68 Weighted Average
7,800 100.00% Pervious Area

Subcatchment DA-BMP: DA-BMP

lE-Runofft

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

I

t
lt

Hydrograph
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33516-Whyte Will BMP VA-James City County 1A}-Year Duration=f9? min, lnten=1.97 inlhr
Prepared by {enter your company name here} Printed 3112t2012
HvdroCAD@ 10.00 s/n 0J238 @ 2011 HvdroCAD Software Solutions LLC -

Summary for Pond Wythe Will BMP: Wythe Will BMP

Inflow Area = 7.800 ac, 0.00% lmpervious, Inflow Depth = 4.07" for 100-Year event
. Inflow = 10.56 cfs @ 0.00 hrs, Volume= 2.645 af
Outflow = 6,77 cfs @ 3.01 hrs, Volume= 2.559 af, Atten= 36%, Lag= 180.4 min
Primary = 6.77 cfs @ 3.01 hrs, Volume= 2.559 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs l4
Starting Elev= 68.77' Sutf.Area= 0 sf Storage= 149,967 cf
Peak Elev= 71.43' @ 3.01 hrs Surf.Area= 0 sf Storage= 218,976 cf (69,009 cf above start)
Flood Elev= 74.20' Surf.Area= 0 sf Storage= 306,693 cf (156,726 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 142,9 min (232.9 - 90.0 )

Volume lnvert Avail.Storage Storage Description -#1 59.98' 448,875 cf Custom Stage Data Listed below

Elevation Cum.Store
(feet) (cubic-feet)

5S.98
60.00
61,00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00

.73.00
74.00
75.00
76.00
77:AA
78.00

206,132
235,795
267,013
299,811
334,220
370,368
408,670
448,875

Device Routing Invert Outlet Devices

I
I
I
I
I
I
I
t
I
T

I
I
I
I
I
t

0
1,O21
8,856

23,735
44,674
59,409
80,011

102,356
126,130
145,406
151,329
177,987

#1 Primary 68.77' 15,0" Round Grilvert L= 83.0' Ke= 0.500
lnlet / Outlet Invert= 68J7' 168.56' S* 0.0025'/' Cc= 0.900
n= 0.013, Flow Area= 1.23 sf

frimary OutFlovv Max=6.77 cfs @ 3.01 hrs HW=71.43' (Free Discharge)
L1=Culvert (BarrelControls 6.77 cfs @ 5.51 fps)
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33516-Whyte Will BMP VA-James City County 100-Year Duration=IBA min, Inten=I,97 in/hr
Prepared by {enter your company name here} Printed 311212012
HvdroCAD@ 10.00 s/n 01238 @ 2011 HvdroCAD Software Solutions LLC

Pond WytheWill BMP: WytheWifl BMP

lE ttft"* IlI erimary |

t

3o
t!

Hydrograph
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335{ 6-Whyte Will BMP VA-James City County 100-Year Duratian=l min, lnten=9.99 in/hr
Prepared by {enter your company name here} Printed 311212012
HydroCAD@ 10.00 s/n 01238 @ 2011 HvdroGAD Software Solutions LLC

Summary for Suhcatchment DA-BMP: DA-BMP

Runoff = 53.42 cfs @ 0.00 hrs, Volume= 0.132 af, Depth= 0.20"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs
VA-James City County 100-Year Duration=1 min, Inten=9.99 in/hr

Area (ac) C Description
4.67A 0.90 lmpervious
3.130 0.35 Pervious

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

7.800 0.68 Weighted Average
7 800 100.00% Pervious Area

. Subcatchment DA-BMP: DA-BMP
Hydrograph

b
Time (hours)

I E Rr""fil

i - RdripffArqa=7:89O ec -
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tlll
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I I tc=0.0 min
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BMP STORMWATER CALCULATIONS

NORMAL POOL WSEL AT 65.24
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@ffiAru Routing Dlagram for 33516-Whyte Wtl BMP
Prepared by {enter your company name here}, Pnnted 311212012
HydrocAD@ 10.00 s/n 01238 o20ll HydmcAD sofir,are Soluflons LLc
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z-YEAR STORM
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33516-Whyte Will BMP VA-James City County 2-Year Duration=72} min, lnten=0.23 in/hr
Prepared by {enter your company name here} Printed 311212012
HvdroCAD@ 10.00 s/n 01238 @ 2011 HydroCAD Software Solutions LLC

Summaryfor Pond ttUythe Will Recorded WSEL: ltUlrthe Will Recorded WSEL

InflowArea = 7.800ac, 0.00% lmpervious, InflowDepth > 1.86" for 2-Yearevent
lnflow = 1.22 cts @ 0.00 hrs, Volume= 1 .208 af
Outflow = 0.00 cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100o/o, Lag= 0.0 min
Primary = 0.00 cfs @ 0,00 hrs, Volume= 0.000 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs / 4
Starting Elev= 65.20' Surf.Area= 0 sf Storage= 84,480 cf
Peak Efev= 67 .57' @ 12.00 hrs Surf.Area= 0 sf Storage= 137 ,047 cf (52,ffi7 cf above start)
Flood Elev= 74.20' Surf.Area= 0 sf Storage= 306,693 ct (222,213 cf above start)

Plug-Flow detention lims= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storaqe Storaqe Description

T

il

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

#1

Elevation
(feet)

59.98' 448,875 ct

Cum.Store
{cubic-feet)

Gustom $tage Data Listed below

59.98
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67,00
68.00
69.00
70.00
71.00
72.00
73.00
74.OO

75.00
76.00
77.O0
78.00

Device Routino

0
1,021
8,856

23,735
44,674
59,409
80,011

102,356
126,130
145,406
151,329
177,987
206,132
235,795
267,O13
299,811
334,220
370,368
408,670
448,875

lnvert Outlet Devices
#1 Primary 68.77' .15.0" Round Gulvert L= 83.0' Ke= 0.500

tnlet / Outlet Invert= 68.77' 168.56' S= 0.0025 7' Cc= 0.900
n= 0.0'13, Flow Area= 1.23 sf

frimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=65.20' (Free Discharge)
H=Culvert ( Controls 0.00 cfs)
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33516-Whyte Will BMP VA-James City County 2-Year Duration=72| min, Inten=0.23 in/hr
Prepared by {enter your company name here}
HvdroCAD@ 10.00 s/n 01238 O 201 1 HydroCAD Software Solutions LLC

Printed 311212012

Pond Wythe Will Recorded WSEL: Wythe Will Recorded WSEL

Hydrograph

: I i tlill(,v
tl

pa=rl.ouul
rl

;Elev,s67;571-
rli

gq=137,04V, ct
i i 1q.0'

Round Culvert
i n=0.013
i iL=83.0'
rl

;S=0i0025'l'
rl
rl
rtl



33516-Whyte Will BMP VA-James City Caunty 2-Year Duration=l min, lnten=5-78 inlhr
Prepared by {enter your company name here} Printed 3112120'12

HvdroCAD@ 10.00 s/n 01238 @ 201 1 HvdroCAD Software Solutions LLC

Summaryfor Subcatchment DA: DA-BMP

Runoff = 30.93 cfs @ 0.00 hrs, Volume= 0.077 af, Depth= 0.12"

Runoff by Rational method, Rise/Fall=1.0/1 .0 xTc, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs
VA-James City County Z-Year Duration=1 min, Inten=5.78 irVhr

Area (ac) C Descriotion

I
il

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

t
I
I

3.130 0.35

7,800 100.00% Pervious Area

Subcatchment DA: DA-BMP

4.670 0.90 lmpervious

7.800 0.68 Weighted Average

Hydrograph

Tlms (hours)

tlllil lr
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IO.YEAR STORM
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33516-WhyteWll BMP VA-James City County l}-Year Duration=693 min, Inten=0.43 in/hr
Prepared by {enter your company name here} Printed 311212012

HvdroCAD@ 10.00 s/n 01238 @ 201 1 HvdroCAD Software Solutions LLC

Summary for Pond tillythe Will Recorded W$EL: Wythe Will Recorded WSEL

lnflowArea =
lnflow =
Outflow =
Primary =

7.800 ac, 0.00% lmpervious, Inflow Depth = 3.42" for 1O-Year event
2,33 cfs @ 0.00 hrs, Volume= 2.226 af
1.79 cfs @ 11.55 hrs, Volume= 0.369 af, Atten= 23%, Lag= 692'9 min
1.79 cfs @ I 1 .55 hrs, Volume= 0.369 af

0
1,021
8,856

23,735
40,674
59,409
80,01 1

102,356
126,130
M5,446
151,329
177,987
206,132
235,795
267,O13
299,811
334,220
370,368
408,670
448,875

lnvert Outlet Devices

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs / 4
Starting Elev= 65.20' Surf.Area= 0 sf Storage= 84,480 cf
Peak Efev= 69.62' @ 1 1.55 hrs Surf.Area= 0 sf Storage= 167 ,941 cf (83,,'161 cf above start)
Flood Ef ev= 74.20' Surf.Area= 0 sf Storage= 306,693 cf (222,213 cf above start)

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 284.4 min ( 630.9 - 346.5 )

Volume Invert Avail.Storage 
'storage 

Description
#1 59.98' 448,875 d Gustom $tage Data Listed below

Elevation Cum.Store
(feet) (cubic-feet)

I
I

59.98
60.00
61.00
62.00
63.00
64.00
65.00
66.00
6z.oo
68.00
69.00
70.00
71.00
72.OO
73.00
74.00
75.00
76.00
77.O0
78.00

Device Routins
#1 Primary 68.77' 15.0" Round Culvert L= 83.0' Ke= 0.500

Inlet / Outlet Invert= 68.77' 168.56' S= 0.0025 7' Cc= 0.900
n= 0.013, FlowArea= 1.23 sf

I
I
I

frimary OutFlow Max=1,79 cfs @ 11.55 hrs HW=69.62' (Free Discharge)
Ll=Gulvert (Banel Controls 1.79 cfs @ 2.83 fps)
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33516-Whyte Will BMP VA-James City County 1}-Year Duration=693 min, lnten=0.43 in/hr
Prepared by {enter your company name here} Printed 311212012
HvdroCAD@ 10.00 s/n 01238 @ 20'l 1 HvdroCAD Software Solutions LLC

Pond Wythe Will Recorded WSEL: Wythe Will Recorded WSEL

.n
o

3
tJ.
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33516-Whyte Will BMP VA-J ames City Cou nty 1 }-Year Du ntion=1 min, I nten=7. 50 i n/hr
Prepared by {enter your company name here} Printed 311212012
HvdroCAD@ 10.00 s/n 01238 @ 201 1 HvdroCAD Software Solutions LLC

Summaryfor $ubcatchment DA: DA-BMP

Runoff = 40.09 cfs @ 0.00 hrs, Volume= 0.099 af, Depth= 0.15'

Runoff by Rational method, Rise/Fall=1 .0/1 .0 xTc, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs
VA-James City County 1O-Year Duration=1 min, Inten=7.50 in/lrr

Area (ac) C Description

Tlmo

,go

,o
lt

I
I
T

T

I
I
I
t
t
I
t
I
T

I
I
t
I
;

t

Pervious

100.00% Pervious Area

3.1

7.800

lG-R""otrl

Subcatchment DA: DA-BMP

(hoursl

4.674 0.90 lmperuious

7.800 0.68 Weighted Average

Hydrograph
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25-YEAR STORM
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335{6-WhyteWill BMP VA-James City County Zi-Year Duration=4i? min, lnten=0.84 inlhr
Prepared by {enter your company name here} Printed 3nA2M2
HydroCAD@10.00 s/n01238 @20ll HvdroCADSoftwareSolutionsLLC .

Summary for Pond Wirthe Will Recorded WSEL: Wythe Wll Recorded WSEL

InflowArea = 7.800 ac, 0.00% lmpervious, Inflow Depth = 4.10" for 25-Year event
Inflow = 4.28 cfs @ 0.00 hrs, Volume= Z.ffi2af
Outflow = 3.29 cfs @ 7.50 hrs, Volume= 1.006 af, Atten= 23%, Lag= 449.9 min
Primary = 3.29 cfs @ 7.50 hrs, Volume= 1.006 af

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs / 4
Starting Elev= 65.20' Surf.Area= 0 sf Storage= 84,480 cf
Peak Elev= 70.02' @ 7.50 hrs Surf.Area= 0 sf Storage= 178,458 cf (93,978 cf above start)
Flood Efev= 74,20' $urf.Area= 0 sf Storage= 306,693 cl (222,213 cf above start)

Plug-Flow detention fi'ns= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= 238.5 min ( 463.5 - 225.0)

Volume Invert Avail.$toraqe Storage Description
#1 59.98' 448,875 cf Custom Stage Data Listed below

Elevation Cum.Store
tfeet) (cubic-feet)

59.98
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.40
78.00

Device Routinq Invert Outlet Devices
#1 Primary 68.77' 15.0" Round Culvert L= 83.0' Ke= 0.500

lnlet I Outlet lnvert= 68.77'l 68.56' S= 0.0025 Y' Cc= 0.900
n= 0.013, FlowArea= 1.23 sf

0
1,021
8,856

23,735
44,674' 59,409
80,011

102,356
126,130
145,406
151,329
177,987
206,132
235,795
267,013
299,811
334,220
370,368
408,670
448,875

frimary OutFlow Max=3.29 cfs @ 7.50 hrs HW=70.02' (Free Discharge)
Ll=Culvert (Barrel Controts 3.29 cfs @ 3.34 fps)
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33516-Whyte Will BMP VA-James City County 2i-Year Duration=451 min, lnten=0.80 in/hr
Prepared by {enter your company name here} Printed 311212012

HvdroCAD@ 1 0.00 s/n 0'1238 @ 20'l 1 HvdroCAD Software Solutions LLC

Pond Wythe Will Recorded WSEL: Wythe Will Recorded WSEL
Hydrograph
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33516-Whyte Will BMP VA-James City County 2&Year Duratian=7 min, lnten=8.49 in/hr
Prepared by {enter your company name here} Prirted 311212012

HvdroCAD@ 10.00 s/n 01238 @ 2011 HvdroCAD Software Solutions LLC

Summary for Subcatchment DA: DA-BMP

Runoff = 45.39 cfs @ 0.00 hrs, Volume= 0.113af, Depth= 0.17"

Runoff by Rational method, Rise/Fall=1.011.0 xTc, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs
VA-James City County Z5-Year Duration=1 min, Inten=8.49 in/hr

Area (ac) C Desciiption

3.130 0.35
7.800 0.68 Weighted Average

100.00% Pervious Area

Subcatchment DA: DA-BMP
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4.670 0.90 lrnpervious
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3351&Whyte Will BMP VA-James City County l}GYear Duration=4li min, lnten=l.27 in/hr
Prepared by {enter your company name here} Printed 311212012
HvdroGAD@ 10.00 s/n 01238 @ 2011 HvdroCAD Software Solutions LLC

Summary for Pond Wythe Will Recorded WSEL: Wlthe Will Recorded WSEL

Inflow Area = 7.800 ac, 0.00% lmpervious, lnflow Depth = 5,83" for 100-Year event
lnflow = 6.77 cfs @ 0.00 hrs, Volume= 3.792 af
Outflow = 5.24 cfs @ 6.75 hrs, Volume= 2.106 af, Atten= 23%, Lag= 494.9 *'n
Primary = 5.24 ds @ 6.75 hrs, Volume= 2.106 at

Routing by Dyn-Stor-lnd method, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs / 4
Starting Elev= 65.20' Surf.Area= 0 sf Storage= 84,480 cf
Peak Elev= 7A.78' @ 6.75 hrs Surf.Area= 0 sf Storage= 200,033 cf (115,553 cf above start)
Flood Elev= 74.20' Surf.Area= 0 sf Storage= 306,693 cf (222,213 cf above start)

Plug-Flow detention time= 641.9 min calculated for 0.158 af (4% of inflow)
Center-of-Mass det. time= 200.9 min (403.4 - 202.5)

Volume Invert Avail.Storage Storage Description
#1 59.98' 448,875 cf Custom Stage Data Listed below

Elevation Cum.Store
(feet) (cubic-feet)

59.98
60.00
61.00
62.00
63.00
M.00
65.00
66.00
67.00
68,00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77.00
78.00

0
1,421
9,956

23,735
40,674
59,409
80,011

102,356
126,130
145,406
151,329
177,997
206,132
235,795
267,O13
299,811
334,224
370,368
408,670
448,875

Device Routinq Invert Outlet Devices
#1 Primary 68.77' 15.0" Round Culvert L= 83.0' Ke= 0.500

lnlet / Outlet Invert= 68.77'168.56' S= 0.0025 7' Cc= 0.900
n= 0,013, FlowArea= 1.23 sf

frimary OutFlow Max=5.24 cfs @ 6.75 hrs HW=70.78' (Free Discharge)
Ll=Culvert (Barrel Controls 5.24 cfs @ 4.27 fps)
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33516-Whyte Will BMP VA-James City County 100-Year Duration=41| min, lnten=I.27 in/hr
Prepared by {enter your company name here}
HvdroCAD@ 10.00 s/n 01238 O2011 HvdroCAD Software Solutions LLC

Printed 311212012
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Pond Wythe Will Recorded WSEL: Wythe Will Recorded WSEL
Hydrograph
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33516-Whyte Will BMP VA-James City County 100-Year Duration=1 min, lnten=9.99 in/hr
Prepared by {enter your company name here} Printed 3nA2O12
HvdroCAD@ 10.00 s/n 01238 @ 2011 HvdroCAD Software Solutions LLC

Summary for Subcatchment DA: DA-BMP

Runoff = 53.42 efs @ 0.00 hrs, Volume= 0.132 af, Depth= 0.20"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs
VA-James City County 100-Year Duration=l min, Inten=9.99 in/hr

' Area (ac) C Description
4.670 0.90 lmpervious
3.130 0.35 Pervious
7.800 0.68 Weighted Average
7.800 100.007o Pervious Area

Subcatchment DA: DA-BMP
Hydmgraph

Tlm€ (lrours)

tttt!llili
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RECETVING ROAD CULVERT CALCULATIONS



T

Culvert Galculations

I
! Manning Formula

Full Flow Capacity

inp.u"t'D5tq|ta';:-}';..'I...'.'':'''':;1.1.;p;::.'i..l'.':..;'1g,*i*'ir.ii.r:;:i:ii:ii;..jii;r-i:

Friction Method

Solve For

Roughness Coeffioient

Channel Slope

Normal Depth

Diameter

Discharge

0.013

0.04910 fl/f,

1.25 ft

1.25 ft

14.31 ftVs

l'

I
t
t
I

I
I
;

I
I

Discharge

Normal Depth

Flow Area

Welled Perimeler

Hydraulic Radius

Top Wdth

Critical Depth

Percent Full

Critical Slope

Velocity

Velocity Head

Specifrc Energy

Froude Number

Maximum Discharge

Discharge Full

Slope Full

Flow Type SubCritical

14.31

1.25

1.23

3.93

0.31

0.00

1.23

100.0

0.04471

1 1.66

2.11

3.36

0.00

15.40

14.31

0.04910

fts/s

ft

fl2

fi

ft

ft
oa

ft/ft

ft/s

ft

fr

fts/s

frt/s

fl/ff

Downslream Depth

Length

Number Of Steps

0.00 fl

0.00 ff

0

t'
Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise

0.00 fr

0.00 ft
0.00 7oI

I
I

Bentley Systems, tnc, Haestad Methods Sol|EdlgffteerMaster V8i (SELECTsarles 1l l08.1l.0l03l
Paga 1& 231121201211t34:u AM 27 siemons company Drlve Sulte 200 W wate outn, cT 06795 usA +l-2G!'755-1666
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Culvert Galculations

Nornal Depth Over Rise

Downstream Velo6ity

Upstream Velocity

Normal Depth

Critical Depth

Channel Slope

Critical Slope

100.00 %
lnfinity 1Y5

Infinity fvs

1.25 ft

1.23 ft

0.04910 ftlfr

0.04471 fufr

T
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gentley systems, Inc. Haestad Methods Sol|a&E lepfilsn MasierVSl (SELEcTserles l) [08.11.01.03I

31121201211234224 AM 27 Siemons CompanyD veSuite200W Watertown, CT 06795 USA +1-203-755-1666 Page 2 ot 2
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GEOTECHNICAL REPORT
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February 22,2012

TO: Liberty Trust Property
5626 Eastport Boulevard
Richmond, VA23231

Attn: Mr. Dana Dame

RE: Report of Subsurface Investigation and Geotechnical Engineering Services
BMP Facillty - Wythe Will Distribution
3612 La Grange Parkway
James City County, Virginia
G E T Project No: WM11-167G Revised

Dear Mr. Dame:

In compliance with your instructions, we have completed our Subsurface Investigation and
Geotechnical Engineering Services for the above referenced project. The results of this
study are presented in this report. The project site is located at3612 La Grange Parkway
within Stonehouse Commerce Park in James City County, Virginia.

Project Description and Purpose:

The site development was completed about 5 years ago. The site consists of a large
warehouse building, pavement areas, landscaped areas, a BMP facili$, and other
associated infrastructu re.

The BMP facility is located on the southwest corner of the intersection of Six Mount Zion
Road and La Grange Parkway and to the east of the Wythe Will Distribution building. The
BMP facility was intended to be an infiltralion type facility, but the basin normally holds
several feet of water and does not appear to be functioning as intended.

Based on the as-built drawing (dated November 4,2011), provided by VHB, Inc., the
bottom of the basin generally ranges in elevation from about 60 feet to 61 feet MSL. The
BMP facility was created entirely by excavation, with surrounding grades ranging from
about elevation 75 feet to 86 feet MSL.

The purpose of our investigation was to determine the subsurface soil and groundwater
conditions and the permeability of the subsurface soils within the bottom of the BMP
facility. Since it was not feasible to dewater the entire BMP basin at this time, our field
investigation was limited to investigating the subsurface soil and groundwater conditions
and permeability of the subsurface soils located around the perimeter of the BMP facility.

l
I
l

1592 Pennirnan Road, Suite e . Williamsburg, Virginia 23185 . Phone: (757)-564-6452 . Fax: (757)-564-6453
info@ getsolutionsinc.com
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Report of Subsurface Investigation and Geotechnical Engineering Services
BMP Facility - Wythe Will Diskibutlon
3612 La Grange Parkway
James City County, Virginia
G E T Project No: WM11-167G Revised

February22,2O12

Field Exploration:

In oder to explore the general subsurface soil types, four (4) 25 to 3O-foot deep Standard
Penetration Test (SPT) borings (designated as B-1 through B-4) were drilled near the top
edge of the slope surrounding the BMP facility. These borings were advanced to depths
sufficient to extend to an elevation of at least 3 feet or more below the bottom elevation of
the BMP facility.

The SPT borings were performed with the use of rotarywash "mud" drilling procedure$ in
general accordance with ASTM D 1586. The tests were performed continuously from the
existing ground surface to a depth of 12 feet, and generally at 5-foot intervals thereafter.
The soilsamples were obtained with a standard 1.4' 1.D., 2" O.D.,30" long split-spoon
sampler. The sampferwas driven with blows of a 140 lb. hammerfalling 30 inches, using
an automatic hammer. The number of blows required to drive the sampler each 6-inch
increment of penetration was recorded and is shown on the boring logs. The sum of the
second and third penetration inerements is termed the SPT N-value (uncorrected for
automatic hammer). A representative portion of each disturbed split-spoon sample was
collected with each SPT, placed in a glass jar, sealed, labeled, and returned to our
laboratory for review.

In order to determine the permeability of the subsurface soils in the BMP facility's "zone of
infiltration," whieh is from the bottom of the BMP facility to about 3 feet below the bottom of
the BMP facility, a thin-walled tube sample was obtained within each of the four bore holes
at a similar elevation. The tubes were sealed to prevent moisture loss and returned to the
laboratory for permeability testing in accordance with ASTM D2434 "Standard Test Method
for Permeability of Granular Soil (Constant Head).

The boring locations were established and staked in the field by a representative of G E T
Solutions, lnc. The approximate boring localions are shown on the Boring Location Plan
of Appendix l, which was reproduced based on as-builtdrawing (dated November4,2011)
provided by VHB, lnc.

Laboratory Procedures:

Representative poftions of all soil samples collected during drilling were sealed in glass
jars, labeled, and transferred to our laboratory for classification and analysis, The soil
classification was performed by a Geologist in accordance with ASTM D2488. The
classification system for soil exploration is included in Appendix ll.

Four (4) representative soil samples were selected and subjected to natural moisture,
Atterberg limits, grain size testing and analysis in order to corroborate the visual
classification. These test results are provided in the "summary of LaboratoryTest Results"
in Appendix V and are also presented on the "Boring Log" sheets in Appendix lll.



Report of Subsurface lnvestigation and Geotechnical Engineering Services
BMP Facility - Wythe Will Distribution
3612 La Grange Parkway
James City County, Virginia
G E T Project No: WM11-167G Revised

Subsurface Soil Gonditions:

February22,2012

The results of our field exploration program are indicated in a tabular form below:

Table l* Subsurface Soil Conditions

'alues in Blows-pet

The topsoil designation references the presence of surfical organic laden soil, and does not
represent any particular quality specification. This rnaterial should be tested fof approval
prior to its use.

The subsurface description is of a generalized nature provided to highlight the major soil
strata encountered, The records of the subsurface expioration are included in Appendix lll
(Boring Logs) and in Appendix lV (Generalized Soil Profile), which should be reviewed for
specific information as to the individual borings. The stratifications shown on the records of
the subsurface exploration represent the conditions only at the actual boring locations.
Variations may occur and should be expected between boring locations. The stratifications
represent the approximate boundary between subsurface materials and the transition may
be gradual or occur between sample intervals.
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(1)

::'.: IjAVER/AGE'.,' '

r;:';;I,OEPTH , ,::, 
',,,,,', ,,,(feet) ' :':';

DESCRIPTION: , ',, ,, ,". , :':, ..:

0
to

0.25-0.33
Topsoil 3 to 4 Inches of Topsoil

0.25
to

2.0
FILL

Silty, fine to medium SAND (SM) with trace Gravel and
Clay

FILL mateials was not obseued at boring locations B-1, B-3,
and B-4

7

0.25-0.33
to

25.0-30.0
I

SAND (SM, SP-SM, and SC) with varying amounts of
Silt, Clay, and organics 4 -32

5.0-8.0
to

7.0-10.0
IA

Lean and Fat CLAY (CL and CH) with varying amounts of
Sand

This cohesive soil laver was not present at boing location B-2.

7 -19

17.0-22.0
to

2A,0-25_0
IB

Lean CLAY (CL) with varying amounts of Sand and
Clayey, fine SAND (SC)

This cohesive layer was nof observed at boring location B-1 .

3-5

Note fil SPT = Val ue s i n BIow s- De Ffoot

CET
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Report of $ubsurface lnvestigation and Geotechnical Engineering Services
BMP Facility - Wythe Will Distrlbution

February22,2012

3612 La Grange Parkway
James City County, Virginia
G E T Project No: WM11-167G Revised

Groundwater Information:

The groundwater levelwas recorded at the boring locations and as observed through the
relative wetness of the reeovered soil samples during the drilling operations. The
groundwater table is estimated to occur at depths ranging from 22 to 27 feet below current
grades at the boring locations at the time of the drilling procedures. A temporary
piezometer was installed at each boring location in order to obtain stabilized groundwater
readings. Stabilized groundwater level readings ranged from 19.9 to 25.1 feet below
current grades. Refer to Table ll below for specific groundwater level readings and
estimated elevations.

Table ll - Groundwater Level Readings

B-1 83 feet 25 feet 24 feet 59 feet
s-2 86 feet 27 feet 25.1teet 60.9 feet
B-3 80 feet 22feet 20 feet 60 feet
B-4 79 feet 22 feet 19.9 feet 58.1feet

It should be noted that these groundwater levels may be influenced by the presence of
waterwithin the BMP facility due to its close proximity. We recommend pumping the BMP
basin dryand installmonitoring wells within the actual bottom of the BMP basin or its side
slopes for a period of time. This would require dewatering operations following rain events
in order to prevent water from ponding in the BMP facility.

Groundwater conditions will vary with environmental variations and seasonal conditions,
such as the frequency and magnitude of rainfall patterns, as well as man-made influences,
such as existing swales, drainage ponds, underdrains, and areas of covered soil (paved
parking lots, side walks, etc.). In the project area, seasonal groundwater fluctuations of t 3
feet are common; however, greater fluctuations have been documented. Since it appears
that the groundwater table is influencing the normal poolelevation within the BMP basin,
we recommend installing groundwaterwells in the pond area or monitorthem fora period
of time to further substantiate the groundwater level and determine its seasonal
fluctuations.
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Report of Subsurface lnvestigation and Geotechnical Engineering Services
BMP Facility - Wythe Will Di$tribution

February22,2O'12

3612 La Grange Parkway
James City County, Virginia
G E T Project No; WM11-167G Revised

lnfiltration Testing:

As previously mentioned, the BMP facility was intended to be an infiltration type facility, but
the basin normally holds several feet of water and does not appear to be functioning as
intended. Since we could not access the actual bottom of the BMP facility, a thin-walled
tube sample was obtained within each of the four (4) bore holes (located at the top of the
slope surrounding the BMP facility) atelevations corresponding to the bottom of the BMP
basin. Specifically, the tube samples were obtained al elevations ranging from 58 to 61 feet
MSL. The tubes were sealed to prevent moisture loss and returned to the laboratory for
permeability testing in accordance with ASTM D2434 "Standard Test Method for
Permeability of Granular Soil (Constant Head). The intent is to use the results of these
tests to correlate with the anticipated permeability of the actual soils located within the
bottom of the BMP basin.

Permeability testing (designated as INF-1 through INF-4) was performed on each of the
tube samples that were obtained at depths ranging from 1B to 27 feet below current grades
(corresponding to elevations 58 to 61 feet MSL). The permeability testing was performed in
our laboratory in accordance with the procedures of ASTM D2434. The hydraulic
conductivity of the subsurface soils at the locations and depths tested is below (Table lll).

Table lll - lnfiltration Test Results

!
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,,,i tilq9s,,,,
tnfilfati6n
ra: ,i;Tdst:'i;''

:t,., I,,,,! I :

(cm/s"ec1

INF.1 B-1 22-24 59-6'l 36 SM ",0.028
1.94 x

10-5

Moderately
LoW

INF.2 B-2 25-27 59-61 43 SM 0.024
1.71x

10-s
Moderately

Low

INF-3 B-3 20-22 58-60 48 SM 0.015
1.09 x
10{

Moderately
Low

INF-4 B-4 1B-20 58-60 29 SM 0.065
4.59 x

10-5

Moderately
Low
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Report of Subsurface lnvestigation and Geotechnical Engineering Services Fekuary22,2012
BMP Facility - Wythe Will Distribution
3612 La Grange Parlcway
James City County, Virginia
G E T Project No: WM11-167G Revised

We appreciate the opportunity to be of continuous service to you on this project, and we
trust that the information contained herein meets your immediate need. Please feel free to
call this office with any questions that you may have.

Respectfully $ubmitted,
G E T Solutions,lnc.

&"Pa-a<---'
{
James R. Whedbr
Project Geologist

AJ'*-il, A.F(ffi+)
Camille A. Kattan, P.E.
Principal Engineer
VA Reg. # 018045

I Copies: (1) Client via e-mail (ddame@libertvproperty.com)

| ('l) VHB,Inc, Grcmeo@vhb.com)
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APPENDIX I

BORING LOCATION PLAN
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Locations are approximaie based on site visit sketch.
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Project:

Project No:
Client:

Boring Location Plan

BMP Facility - Wythe Will Distribution
3612 La Grange Parkway
James Gity County, Virginia
WM{1-167G Revised

Scale: As Drawn
DatB:212212Q12
Plot By: JW
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APPENDIX II

CLASSIFICATION SYSTEM FOR SOIL EXPLORATION
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CU,SSIFICATION SYSTEM FOR SOII DOTORATION

Standard Penetration Test (SPT). N-value

Slandard Penetprion TeJrs (SPT) weIe perforired iu the field. in genetal accordance rvith ASTM D 1586. The soil sarnples were obtuined rvith a

srandard 1.4" LD., 2" O.D., 30" long split-spoon sarnplet, The sampler was driven with blows of r 140 lb. hamrner falling 30 inches. The nuuber of

bLows required to drive the sampler each 6-iach inclemetrt (4 increments for each soil sample) of peletration was recorded and i5 show!. an the borhg

logs. The sum of the second anil thiril penetration ilcrements is termed tbe SPI N value.

COI{ESTVE SOITS

(C1,AY, SILT and Combinations)

Relative Density Consistency
2 blows/ft, or less

3 to 4 blows/ft.

5 to 8 tlows/ft,
9 to 15 blows/ft.

16 to 30 blowVft.

31 blo1l/s/ft. or more

Relative Pmportions
Descriptive Term ?ercent

Trace 0-5

Mffiffi
C..rh','nrd , tntlinrt.inn .lElaq

Very Loose

I.oose

Medium Dense

Delj$e

Very DeDse

C-nerse Greinerl Soih

More $.n 5@6 retained on No, 200 6ieve

GW- Well-graded Gravel

GP- Poorly giaded Gravel

Glfl'-GM - Wetl-graded Gravel VSilt
GW-GC - Well-gruded Gravel VClay
cP-cM - Poo y graded Gravel dSllt
GP-GC - Poorly graded Gravel dClay
GM - Silty Gravel

GC- Qayey Gravel

GC-GM - Silry, Clayey Gnvel
SW - Well-graded &ud
SP - Poorly graded Sand

SW-SM - WelLgraded Sand VSilt
SW-SC - Wdl-graded Sand dCtay
SP-SM - Poorly gnded Sanil rv/Silt

SP-SC - Poorly graded Sard dClay
SM - Silt/ sand

SC - Clayey Saud

SC-SM - Silty, Clayef Sand

NON COITESTVE SOILS

(SILT, SAND, CRAVEL aad Cornbinations)

Virgiuia Beach Office
204 craysoD Road

Virginia Beach, VA 23462
(75?) s18-1703

Williamsburg Offrce
1592 Peaaiman Rd. Suite E

Williamsburg, Virginia 23185

(757) 56+5452

Very Soft

Soft

MediuBr Sdff

Stiff
Vety Stitr

Itard

Elizabeth City OEltce

504Easrxhabeth St. suite ?

Elizabeth city, NC 27909

(252) 335-9765

I
!
t
I
t
I4 blows/ft. or less

5 to l0 blows/ft.

1 1 to 30 blo\r's/ft.

31 to 50 blows/ft.

51 blorvs/ft. ormore t
Particle Size lilenciflrcation

Boulilers I iuch dismeter or inote

Cobbles 3 to 8 irch diametei

Gravel Coatse I to 3 inch diameter

Medium r/r 
to l inch diameter

Fine l/r 
to 

l/r iach diarneter

Sand Coarse 2.00 mm ro V, inch

[diameret of pencil lead)

Medium 0-42 to 2.00 nm

Fine l*?:fflH'**"
(diarneter of human hair)

Silt 0.002 ro 0.074 mm

(cannot see particles)

CLASSIFICATION SYMBOLS (ASTM D 2487 artil D 2488)

Mosdy 50 100

Srata Cba.nges
In the column 'Descriptiotf' on the boring log, the horizontal

liaes represelrt approximate stEts chatlg€r.

Grou nrl ureter ReadingF

Groundwater conditions will rrary wltl environmental

vadatrons and seasonal colfitiols, such as the tequeacy and

magnirude of rainfall pattens, ss well as tidal inouencer and

mrn-madeinfluences, such as existing swaleg, drabage !o!ds,
underdrains and areas of covered soll (paved parling lote, side

il

I
I
il

I
I
I
T

I
I
T

I

g
=mEx40IZtr

5m
UI
{10

Few

Little
Some

5-10

30-45

Fine-Grainpd Soils

5096 or oore pa:ses ttre No. 20 sieve walk' etc )'

CL - Leaa Clay

CL-ML - Silty Clay

ML - Silt

OL - Organic Ciay/Silt
Liquid Liorit 5@6 or Fea.er

CH - Fat Clay

MH - Elutic Sflt

OII - Organic Clay8ilt

Highl:r Orgaaic Soils

FT - Peat

Peg6 1 ot I
G€T Revision 12I l2r07

Depending on percentsge of files lfraction smaller than No.

200 sieve size), coarse-grained soils are classifred as follorvs:

I€ss than 5 percent GW, CP, SWSP

More thaD l2 percent GM, GC, SM, Sc

5 to 12 perceat Eorderline cases rcquiring dual

symbols

Plasticity Chart

uqtrD LIMIT lLLl l%)
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APPENDIX III

BORING LOGS
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Slandard Penetration Tesls were psrformed in the field in gsnergl accordance raith ASTM D 1586.

LOG OF BORING
No. B-1

PROJECT: BMP Facilitv - Wthe Will Distribution

CLIENT: tibedv Trust Propertv

PROJECTLOCATION: JamesCitvOountv,Mrqinia PROJEGTNO.: WM11-167G *
BORTNG LOCATION: See Attached Borino Location Plan SURFACE ELEVATION: 83'

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler

DRILLING METHOD: Rotarvwash "Mud" Drillinq DATE: 12-28-2012 *
DEPTHTOWATER-INflAL': g 25' /{FTER24HOURS: + 24' CAVING .C.

.E€
ttah6
uJ€

-v,:q)

AE FC
Description

.9
€
rtr

(I,

c-ohz
o

-,2
a9ts9
od

o
E8E>ot-o'

I
gto
o
d

-g

?z

C)o
s
s

{neliv lille)
TEST RESULTS

Plastic Limit Liquid Limit

Molslufe Content a
Penetration 77-vt

46 rn 41 4n ao eo 7n

80

75

70

b5

60

50

0

13

14

t5

19

92

22

13

7

30

| 3 lnches of Topsoil 
^ ^j

,m

1 21 JD 7tl
'/t.

Brown, moist, Silty, fine to medium SAND (SM) with
trace organics, Medium Dense Iaai 14 ss 7

7
7 zOrangish brown, moist, Silty, fine SAND (SM) with

trace Clay, Medium Dense5
J 23 SS

'I

7
7zZ

2.5

Mottled, gray-orangish brown, moist, Lean CLAY
(CL) with little Sand, Stiff to Very Stiff

4 18 SS
6
6
tl

/l
Orangish brown, moist, Silty, fine SAND (SM),

Dense
t 17 ss 1S

l7

//, //t '/l
10 't---l---.--.---U.

Orangish brown, moist, Silty, fine to medium SAND
(SM), Medium Dense

o 11

I
1l
ll
t3

,/ '/za
12 SS 5

0
10

7z2
t5

,L/.1

4

5

Orangish brown to brown, moist, Silty, fine SAND
(SM) with trace Clay, Very Loose to Loose

Hydraulic Gonductivity at 22-24 Feet =
1.94 x 10-5 cm/sec

Wet Below 24 Feet

I 11 SS
I

I

/t
A

20
/)
L]

I 24 ST

r.5
35 10 13 SS

3
3

,A
//4

Boring terminated at 26 ft.

30

10

35

Notes: SS = SDlit Spoon Sample
ST = ShelbvTube Sarirole
flA = Hanchuger Samile
BS = Bulk Samole
WOH = Weight'of Hammer

E6h^t hA in.limth,a 
^l 

lha elAti.

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

I
T

PAGE 1 of 1
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LOG OF BORING
No. B-2

PROJECTT BMP Facilitv - Wythe Will Dishibution

CLIENT: Liberty Trust Properly

PROJECT LOCATION: James Citv Countv, Virsinia PROJECT NO': ---WMI!197G-
BORING LOGATION: See Attached Borinq Location Plan SURFACEELEVATION: 86'

DRILLER: GET Solutions lnc. LOGGED BY: J. Wheeler

DRILLING METHOD: Rotarv Wash "Mud" Drillinq DATE: 12-28-2012

DEPTHTOWATER-INITIAL": I 27' AFTER24HOURS'I *.3J-- CAVING E-

EE6a
sg FE FS

Description
.e
€
E(t

o
F;Eza

",E
=-o 9
H8
i6#.

o
BB
fiF

E
gro
o6

g
(!

z

oo
s
s

fnew title)
TEST RESULTS

Plastic Llmlt Liquid Limit

Moisture Content a
Penetration 7v7?'v4

rn tn 1n dn En An 7n

-85

-80

-75

-70

-65

60

EC

-50

o o

7

l3

o

IA

18

15

3

43

3 lnches of Topsoil

n:[ttt

%

17 ss 1l

,A

Brovrn, moist, Silty, fine to medium SAND (SM) with
, trace Gravel and Clay, FILL, Loose l

//1

2 22 S8
5
5

a

v,1

2-6

Brown, moist, Silty, fine to medium SAND (SM) with

I trace organics, Medium Dense )
zl

5 3 16 ss
I
I
I
! L

/t
A
4'
A.Orangish brown, moist, Silty, fine to medium SAND

(SM) with trace Clay, Loose to Mediurn Dense
4 17 SS 5

//)

, Orangish brown, moist, Poorly graded, fine to 
l

I mediua SAND (SP-SM) with Silt, Loose j
/A

't0
o 15 SS

2
I
1 AOrangish brown, moist, Silty, fine to medium SAND

(SM), Loose to Medium Dense I 15 ss
1
7
It uI

17 ss
4

tl
12

7Z7A
15 7z'4

5

-tl

Orangish brown, moiet, Silty, fine SAND (SM) with
trace Clay, Medium Dense

8 18 ss
3
E

9 h
7/

20

Orangish brown, moist, Lean Cl-{Y (CL) with Sand,
Soft

7-5
o 18 SS

I
I
z

4
4

E 4
A

Orangish brown, wet, Silty, fine SAND (SM) with
trace Clay, Loose

Hydraulic Conductivity at 26-27 Feel=
1.71 x 1S5 cm/sec

10 24 ST I

11 16 SS
3

I
5

/A
/4.

30
/A
LA.

Boring terminated at 30 ft.

{n

35

Notes: SS = Splil Spoon sample
sT = ShelbyTube Sample
flA = Hand Auqer Sampla
BS = Bulk Samr-ole

WoH = Welghiof Hammer

AArr .6'Aihd nd, h^l ,6 n

PAGE I of I Standard PsnetEtion Tests rrcre performed in the field in geneml accofdance $ilh ASTM D 1586.
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Standard Penetration Tests were performed In the lield in general accordanc€ Mth ASTM D 1586.
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LOG OF BORING
No. 84

PROJEGT: BMP Facilitv - Wvlhe Will Distribution

CLIENT: I iberlv Tnrsl Pmnerfv

PRo.TECT LOCATTON: James City Countv, Vilsinia PROJECT NO.: WM11-167G

BORING LOCATION: See Attached Borinq Location Plan SURFACE ELEVATION: 7g

DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler

DRILLING METHOD: RotarvWash "Mud" Drillinq DATE: 12-29-2012

DEPTHTOWATER.INITIAL*: I 22' AFTER24 HOURS: * {9.9' CAVING c

E€6a
gg

tbdt Etq.! Description
.9
6
{q
(5

o
P;hz
n H$

o
F8E>
G'FD'

s
9ioo
6

g
oiz

oo
$
s

fnew title)

TEST RESULTS
Plastic Limit Llquid Limit

Mobture Content a
Penelration m

'rn ,n ?o rn 6(l An 70

73

70

65

60

55

60

45

o 0

I

21

,5

13

1t

7

29

I 3Inches of Topsoil

,&

ffi
lililililili

W

1 SS
I

Brown, moist, Silty, fine SAND (SM) with tracd'-"

I organics, Loose ) 2 16 SS
3
I
IBroam to orangish brown, moist, Silty, fine to

medium SAND (SM) with trace Clay, Loo$e to
Medium Dense 21 ss

!

l0

7t

2.5

,4
Mottled, orangish brown-gray, moisl, Sandy, Lean

r 9q!99'sq J
4 22 ss I

g

1o

,4//
7.1

Orangish brown, moist, Silty, fine io medium SAND
(SM), Medium Dense

c 15 SS
a

I
010

,L

-tu

Orangish brown, moist, Silty, fine SAND (SM) with
trace Clay, Medium Dense

6 11 SS !
7

,,
u

Orangish brown, moist, Clayey, fine SAND (SC),
Loose

16 SS
7)

15 Z
5'

Orangish brown, moist to wet, Silty, fine $AND (SM)
wiih trace Clay, Loose

Hydraulic Conductivity al 18-20 Feet =
4.59 x 10-5 cm/sec

Wet Belor 19.9 Feet

I 24 ST
t

7.5
o 19 SS 4

25
,4

Boring terminated at 25 ft.

30

1d

35

Notes: SS = SDlit Sooon SamDIe
sT = Shelbi TubE Sample
HA = Hand Auser sample
Bs = Bulk SamDle
WoH = W6l9ht of Hammer

a.Jr Tha i-ili-l 
^r 

$n.lu,.ta. 6d.li.^
^f 

lh6 6ra1i^ 
^r 

r,.,lu,alar l6val

PAGE 1 of 1 Slandard Penelretion Tesls r,ve,e pericrmed in the fisld in general accordanc€ with ASTM D 1586'



APPENDIX IV

GENERALIZED SOIL PROFILE
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::
rii

ll#l:|li

Topsoil

Sitty ssnd
GET Solutions, l:ro.

GENERALIZED SOIL PROFILE

Wga**'
ffi
Rttr.lItt ltl

Poorly gradqd sand
$itth sili

dORZONIAL
.':AIF: DRAWN BY/APPROVED BY DATE DRAWN

M'IICAL
:ALE: l'l-t 1n3n1n

BMP Facility- Wythe Will Distibution
-Tames Citv Corrntv. Viroinia

PROJECTNO. WMl1-167G
FIGURE NUMBER

I



APPENDIX V

SUMMARY OF LABORATORY TEST RESULTS
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GmtEdinical " Enaltonmtntal ; Tlisling

SUMMARY OF LABORATORY TEST RESULTS

BMP Facility -Wythe Will Distribution
3612 La Grange Parkway

James City Gounty, Virginia
G E T Project No: WM11-167G
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Particle Size Distribution Report

tr
I.JJz
LL

Fz
IIJ()
tr
Ul
al

100

90

80

70

50

50

4A

?o

t0

0

GRAIN SIZE - mm

(no spec ification provided)

Source of Sample:Sample No.: B-l
Location: B-l Q2-24Fr)

Date: 12/28111

Elev./Depth: 22-24 Ft

% COBBLES % GR,AVEL % SAND %SILT I % CLAY

0.0 0.0 64.0 t6.0

SIEVE

stzE

PERCENT

FINER

sprc.*
PERCENT

PASS?

lx=No)

#10
#40
#80

#t00
#200

100.0
100.0
99.4\r7
42.4
36.0

' Soil Descriotion
Orangish brown, Silty, fine SAND (SM) with trace Clay

Atterberg Limits
PL= LL= Pl=

Pas= o'rzz

H3q=e ll-

Pso= o.tzz
u10=

A-4(o)USCS= SM AASHTO=

Remarks
Sample B-l
Sample Obtained: 122811 I

Glient: Liberty Trust Properry

Project: BMP Facitity - Wyths Will Distribution

No: wMll-167c Fisure ISOLUTIONS. INC.

I
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Particle Size Distribution Report

109

90

80

70

tul 60z
lL.

250
UJo
v.
IIJ 40
IL

30

20

't0

0

GRAIN SIZE -mm

(no specification provided)

Sample No,: B-2
Location: B-2Q5-27 Fr)

Source of Samplei Date: l2l28l1l
Elev./Depth: 25-27 Ft

% COBBLES % GRAVEL % SAND % SILT I %.CLAY

0.0 0.0 56.9 43.1

SIEVE

srzE

PERCENT

FINER

spec.*

PERCENT

PASS?

(x=No)

#4
#10
#40
#80

#100
#200

100.0
99.6
90,s
53.7
49,5
43,1

Soil Description
. Orangish biown, Silty, fine SAND (SM) wi& trace Clay

. Atterberg Llmits
PL=. LL= Pl=

Ei!= 
" 

E:!= 

*"'
Bff: 

n"u

Classitication
USCS= SM AASHTO= A'4(0)

Remarks
Sarnplc B-2
Samole Obtained: l Zi8ll I

Client Liberty Trust Pmperly

Project BMP Facilig - Wythe Will Dishibution

SOLUTIONS. INC.



'100

80

70

50

40

Particle Size Distribution Report

E
UJz
Fz
ulotr
llj
IL

30

20

10

0

(no specifi cation provided)

Sample No.: B-3 Source of Sample: Date:
Elev./Depth:

t2t28nl
20-22FtLocation: B-3 (20-22 F0

GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND %SILT I % CLAY

0.0 0.0 52.0 48.0

SIEVE

slzE

PERGENT

FINER

sPEc.*

PERCENT

PASS?

(x=No)

#4
#l{)
#40
#80

#100
t+200

100.0
100.0
99.6
'72.2
63.8
48.0

Soil Description
Orangish brown, Silty, fine SAND (SM with trace Clay

PL= LL= Pl=

Pes= o'zso

x39=vU-

USCS= SM

Coefficients
Dnn= 0.136
oiI=
c;:

Dso= 0.0870
D 1o=

AASHTo= A-a(0)

Remarks
Sample B-3
Samnle Obtained: l2l28/l I

SOLUTIONS. INC.

Clientt Libefty Trust Property

Project: BMP Faoitity - Wyho Will Distribution

No: WMll-167G
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90

80

70

60

50

40

30

20

10

0

Particle Size Distribution Report

Elllz
tr
Fz
lrJotr
lll
(L

(no specifi cation proYid€d)

Sample No.i B-4
Location: B4 (I8-20 Ft)

Source of Sample: Date:
ElevJDepth:

nn\nl
18-20 Ft

GMIN SIZE -mm
% COBBLES % GRAVEL % sAt{D %SILT I % CLAY

0.0 0.0 70.9 29.1

SIEVE

stzE

PERCENT

FINER

sPEC.'

PERCENT

PASS?

(x-No)

#4
#10
#40
#80

#100
#240

100.0
99.7
91.3
40.6
33.9
29.1

Soll Description
Orangish brown, Silty, fine SAND (Sil{) with trace Clay

BF 3:381

Pl=

Dan= 0.219
Dio=

Classiffcation
USCS= SM AASHTO= A-2-4(0)

Remad(s
Sample B-4
Samplo Obtainedt lZDtl L I

Ep= 

-*'

GET
SOLUTIONS. INC.

Client: Liberty Trust Property

Project: BMP Facitity - Wlthe Will Distribution



BMP RECORD DRAWING
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Vanasse Ha,ngcn Rrustlin., Inc TRANSMITTAL

Transpofation
Lad Developrnent

Enviromnenlal S€rvicEs

351 Mclaws Circle, Suite 3

Williamsburg VA 231 85-6316

757 2200500
F!3. 757 2208544

;.ri'
. i.'

.r4

To: Bill Cain, Chief Engineer

Engineering and Resource Protection Division

l0l-E Mounts Bay Road

Williamsburg, VA 23185

A|JG 01 20i2

Date: 03112/2012
\.HB
ProlectNo; 

rJ35l6'oo

Re: Wvthe-WillDistributionCenter

At Stonehouse Commerce Park

n Under Separate cover via Regular Mail the following items:

Diskcttes n Specifications n Copyofletter n ChangeOrder

We are sending you:

! Slopdrawings n Prints
E other

! Attached

! Plans n

Copies Date No. Description
I 3/12/2012 Record Drawing

I 8tr/2012 Record Drawing and Construction Certification Fotms

n
n
n

n
n
n
tr

!
n
X
tr
tr

These are transmitted as checked below:

For approval

For your use

As requested

For review and comment

Retumed prints on loan to VIIB

REMARKS:

Appmved as submitted

Approved as noted

Return for corrections

For bids due

Resubmit

Submit

Retum

Copies for approval

Copies for distributi on

Corrected prints

lf VHB provides materials to the Client that are stored eleclronically, the Client recognizes that data, plans, specificaiions, reports, documents, or olher
information recorded on or transmitted as electronic media ("CADD Documents") are subject to undetectable alteration, either intantional or unintenlional,
due to, among other causes, transmission, conversion, media degradation, software error, or human alteration. Accordingly, the CADD Documenls are
provided to the Client for informational purposes only and not as an end product. VHB makes no wananties, either express or implied, regarding the fitness
or suitabilily of the CADD Documents.

The CADD Documents ar€ instrumenls of professional service, and shall not be used, in whole or in part, for any project othef than that for wftich they were
created, without the express written consent of VHB and without suitable compensation to VHB. Accordingly, the Client agrees to waive any and all claims
against VHB resulting in any way from the unauthorized alternalion, misuse or reuse of the CADD documents and to defend, indemnify, and hold VHB
harmless for any claims, losses, damages, or costs, including attorneys fees, arising out of the alteration, misuse or reuse of any CADD Documents.

Copy to: 33516.00

By: Piotr Swietuchowski, PE

VFIB, Inc.



fi'm
James Clty County, Virginia

Environmental Division

-.ta.{l; ikj r-.,.

^rnofital n.

^i.St" 
"'16o{{iY

AU6 01 2012

&ecerWg

Project Name:
S truclure/3MP Name:

Project Location:

BMP Location:

County Plan No.:

Project Type: O Residential

SCommercial
O Institutional
D Publio

0 Business

0 Office
O Industrial
0 Roadway

D Other

Brie f Description of Slormwater Management/BMP Facility:

i/ 'l
-i)irt-'l;

Nearest Vertical Cround Control ( if known ):
fiI ICC Geodetic Ground Control cl USGS 0 Temporary
Slation Number or Name: 34a ____
Datum or Referense Elevation: I Z3 .\o il 6v0 ( 21-

Control Dbscription:
Control Location from Subject Facilitv: 7.6q' LF _fqt-i tE ap lL*ml

at tie t,raniz.rr..J--*op---Eola to A^trs t*tt*stt7L€sL

Stormwater Management / BMP Facilities
Record Drawing and Constructior Certification Forms

( Note: In aceordance with the requbenents of tlu Chestpeake Bay Presemation Onlinance, Clnpter
23, Section 23-10(4), BMP's sltttll be desigrted nrrd constructed in aceordance witl, the ,rrflnafll entitled
fawes Citlt County Guidelines for Design and Construction of Stomrwater Management BMP's,
Erosion aad sedhnent control policy and approved plans generally reqaite that at tlre cotnpletion ol
the project and prior to release of sarety, an "ts-bailt" plan prepared by a registered Professional
Engineer or Certified Land Sureyor nust be proiileil for the tlrafurcge systen for the project,
includlng any Best Manngerrrent hactice (BMP) facilities. In afulition,for B*IPfacilities involving
the constnrction of an iarpounding sfiacturc or dun embankment, certilication is requfueil hy a
Professional Engitteer wlro has iuspeeted the st tcfifte ihtring its construction. Cutently there are
over 20 Nater quaw Ape BMP's accepted by tlre County. )

Section I - Slte fnformstion:

!.ltlr t tg, * \il\LL -b\.r-\ KtBuTtot -l

SP OtiO _4!o3_

Tax Map/Parcel No.: I LZ CI | 0 O{9 Z6
BMP ID code (if known): hlc-CIq+
Zoning District::
Land Use:

Site Area (sf or acres): I {eF

NF ILTEE

U Arbitrary O Other

@Yfl.rpitl{1vJ*

IlvF lr-r:rr4nsro r*e:,r u: /fzErBr,.,rrrDL) tsa: lnJ

Page I of 16



Section 2 - Stormryater Manrgement ,/ BMP Faeility Corslructipn Information:

PreConstruction Meeting Held for Conslruction of SWM/BMP Facility: o Yes o No /unkno*o
Approx. Construcdon Start Date for SWM/BMP Facility: __ lhv,A*A Zrn4 ,
Facility Monitored by County Representative during Construction: - 

D Yes D N;-;G;**n
Name of Site Work Contractor Who Constructed Facility: R..1, CilO[^rDF€. ferv qrrZ,r/Ar .9 $l

Name of Professional Firm Who Routinelv Monitored Construclion: UtuKuo!dd
Date of Completion for SWM/BMP Facility: ___!I
Date of Record Drawing/Construction Certification Submittal: O

( Note: Record Druwing and Constntction Cefiifications are rcqt,h'ed vithin thirty (i0) days of the
con pletion of Stormwater Managentent und/or BMP facility constnrctiort Record Drawings and
Construetion Cerffications nust be revieuted ond opproved by the Jantes City County Environurentat
Division prior to final inspection, t cceptanee an.l bortd oy st.retJr relecse. )

Sectlon 3 - Orvner / Ilesigner / Contractor Information:

OwnerlDeveloper: (Note: Site Ovner ot Applicant t esponslble for detelopnrcnt of the prcject.)

Ta-v
Mailing Address:

eusiness Phone: ?54 - f3&d{ - cl tll Fax:

Contact Person:

Design Professional: ( Note: Prcfessional Engineer ar CertiJied Land Surveyor responsible for the deslgn snd
p|eparstion ofplans and speciJications for llrc Stormrrater Marragetnent / BMP facilily. )

FirmName: lAr.,osrr*A< 
*th,q,iclv 

6ftril€ -l\ WYtOtL"{ €tJiJ 5\}\tqrDll\f*l
Mailing Address: 3Sl fYle J-4r,nn" Cre Ci-C .' t,,, rc 3 

-

cF ftits,,i(

BMP Contractor:

Respotsible Plan Preparer:
Title:
Plan Name:

Firm's Project No, Z

Plan Date:

SheetNo.'sApplicabletoSWM/BMPnacility: C? / G& if:S lf-? t C-€

(Note: Sire ll/ork Contractor directly responsible for conslruction of the Stormvater
Mauagenent / BMP facility.)

Fax:

Business Phone:

Nafle: K-L-

Contact Person: 8-Sqfg.fai
Site Foreman/Supervisor: €.qpr;€f 4.ir ir*t W0ta.lt-t
Specialty Subcontractors & Purpose (for BMP Construction Only);
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Section 4 - Professionrl Certifications:

Certifying Professionals: ( Note: A Registered Professional Engineer or Cerlified Land Surteyor is responsible for
preparation ofa Record Drawing, sometimes referred to as an As-Built plan, for the

drainage system for the projec! including any Stormvaler Management/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
certificalion of Stormwater Management / BMP facilities during its construction. )

Record Drawing and Construction Certifications for Stormwater Management / BMP Facllities

Record I)rawing Certification Construction Certiflcatlon

FirmName:@c,
MailingAddress:M

nir*llu*e:\h@
MailingAddress,@3

fure J
Business Phone: !1tfu@1Qfo!'yL 6 &3?
Fu*,/Q-:-Zb1?fA(

Signature:
Date: _Q

I hereby certily to the best ofmy knowledge
and beliefihat this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications
and stormwater management plan, 6xcept as specifically
n oted.

( Seal )

Virginia Registered Professional Engineer
or Certified Land Surveyor

tl,Lr A-y! "r('y *2J . ,\t I+ 74VA 23185
B,'t""" Ph;;=$ilZb -o5oo
Fax:__15+-ZzO -'gfqA

Name:
Title:

Signature:
Date:

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 stormwaler
management plan, except as specifically
noted. hltfl€ Ne 6e1E Nfr- u^DR (DNiK.A<A)*L

OEllc'A,rr€^J fo fFo([DE Corr'orfav <*ro,., cVee-tl6vI(l

Af.tP WR{E zr\ff W,rS I\'d ?leEseifi- T)rlrzlvr-
co /vq qe.^/ ('-I o^r rgry€ t rv v€si( 6AT((),\, RevEA-Ls f+l,kT
re r}1F r3t'5i cF "t ,l KNowiEpGe E{D v$rfjrLq.lktrDtN'

-tw\'t: kll t\Ai-e@/Ls A.tuD prffr)K€ ntl.N <EJ fr?ft+(ft
hAvE 6Ee^r Uv.fiFLr4z b-cftR-'k2.'1 tN *cfDE}A4\lc€

\ tfh tFlE *??po\!eE, fLa NS A^rD €&l F(c4flg116.

Nu ", 9Fp*?* fua*tirt"t-M--

Virginia R
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Section 5 - Record Drarvlns aud Construction Certification Requirements and Instruetions:

{ PreConstruction Meeting -.Provides an opportunity to revierv SWM / BMP facility construction,
maintenance and operation plans and address any questions regarding construction and/or
eonitoring ofthe shucture. The design engineer, certifying professionals (if different),
-Ownet/Applicant, Conhactor and County representative(s) are encouraged to attend the

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

this requirement can be met simulta;eously with Erosion and Sediment Control preconstruction

meetings held for the project.

A fUIIY COMPIEIEd STORMIYATER MANAGEMENT / BMP FACILITIES, RECORD
DRAIYING and CONSTRUCTION CERTIFICATION F0RM and RECORD DRAWING
CHECKLIST. All applicable sections shall be completed in their entirety and oertifisq$on
statements signed and sealed by the registered professional responsible for individual record

drarving and/or constiuction certification,

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

Construolion Certification. Construction of Stormwater Management / BMP facilities which
contain impoundmenls, embankments and related engineered appurtenances iacluding subgrade

preparation, compacted soils, slructural fills, liners, geosynthelios, fllters, seepage controls, cutoffs,

boe drains, hydraulic flow oonhol struclures, etc. shall be visually observed and monitored by a

Registered Professional Engineer or his/her authorized repres€ntative. The Engineer must certiry

that the str$cture, enbankmert and assooiated appurtenanc€s qr'ere built in aooordance with the

approved design plan, specifications and stormwater manageme$t plan and standard accepted

oonstruclion practice and shall submil a written certification and/or drawings to the Enviroum€ntal

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

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

Environmental Division to substantiate the certification, if specifically requested, Th€ Engineer

shall have the atthority and responsibility to make minor changes to tle approved plan, il
coordination rvith the assigned County inspector, in order to comp6nsate for unsafe or unusual

conditions oncountered during construction such as those related to bedtock, soils, groundwater,

topography, etc. as long as changes do not adversely affeot the integrity of the structure(s)' Major
changes to the appfoved design plan or struclure must be reviewed and approved by the original
design professional and the James City County Environmental Division;

Recotd Drawing and Cotr$truction Certifications are required rvithin thirty {30) dnys of the

completion of Stormwater Management / BMP fao'ility construgtion. Submittals must be revieweil

and sccepted by James City County Environmental Division prior to final iaspection, acceptance

and bond/surety release.

Dual Purpose Facilities - Completion of construclion also includes an interim stage fo.r

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

during construction and as permanent storm\vater management / BMP facilities following
construction, once development and stabilization are substantially complete. For these dual

purpose facilities, oonslructio cortification is required once the l€mporary sediment basin phase of
conslruction is complete, FinaI record drawing and construction certification of additional
permanent components is required once permanent tacility construction is complete.

Inlerin Conslruction Cefiificalion is requi:ed for those dual purpose embankment-type facilities
that are generally ten (10) feet or.greater in dam height (*) and nay not be cowerted, modified or

begin function as a permanent SWM / BMP st cture for a period generally ranging ftom six (6) to
eighteen (18) months or more from issuance ofa Land Disturbance permit for construction'

J
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Interirn or final record drawing and construction certifications are not required for lemporary
sediment basins which are dasigned and.constructed in accordance wiih current minimum
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
Control Handbook (VESCH); have a temporary service life of less than eighteen (.18) mottahs; and

rvill be removed completely onoe associated disturbed ar€as are stabilized, unless a distinot hazard
to lhe public's health, safety and welfare is determined by the Environmental Division due to lhe
size or presence ofthe structure or due to evidence of improper construction.

(*Note: Dam Height as ref,erenced above is generally defined as tho vertical distance ffom the

natuial bed ofthe strcam or rvaterrvay at *re dolvnslream loe of the embankment to the top of the

embalkment structure in accordanc€ with 4VAC50-20-30, Virginia Impoundment Structure
Regula,tions and the Virginia Dam Safety Program.)

Record Drawings shall provide, at a minimum, all information as shorvn within these requirements
and the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BM? facility
being constructed. Other additional record data may be formally requested by the James City
County Environmental Division. (Note: Refer to the ct tenl ediliott of tlrc Janes City Corutly
Guidelines for Design qnd Conshlretion of Stonnvater ll[anagernent BMP 's mattual fot a
conplele lisr ofacceptable BMP's. Currently there arc over 20 acceptable voler qxolily type

BMP's accepted by lhe Co nty.)

Record Drawings shall consist ofblue/tlack line prints and a reploducible (mylar, sepia, diazo,
etc.) set of the approved stormlvater management plan including applicable plan vielvs, profiles,

sections, details, mainlenance plans, etc. as rolat€d to the subjeot SWM / BM? facility. The set

shall indicate (RECORD DRAWING " in large text in the lower right hand corner of eaoh sheel

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

beside design valnes. Approved design plan values, dirnensions and data shall not be removed or
erased, Drawing sheet revision blocks shall be modified as required to indicate record drawing
status. Elevations to tbe nssrest 0.1' are sufficiently acourate Except vhere higher accuracy is
needed to show positive draiaage. Certification statements as shorvn in Section 4 of tho Recofd
Drawing and Construction Certification Form, or strrilcr forns thereof,and professional
signatures and seals, with dat€s matching that of the record drarving status in the revision or title
block, are also required on all associated record drawing plans, prints or reproducibles.

Submission Requirements. Initial and subsequent submissions for review shall consist ofa
minimum ofone (l) blue/black line sel for record drawings and one oopy oflhe construction
oertification documents rvith appropriate lransmittal, Under certain cirourEstances, it is understood

that ihe reoord drawing and construction certification submissions may be performed by different
professional fims. Therefore, record drawing submission may be in advance of construction
certification or vice versa. Upon approval and prior to release of bond/surely, final submission
shall include one ([) reproducible set of the record drarvings, one (i) blue/black line set of the

record drawings and one (1) copy ofthe qonstruction certification, Also for curront and/or future
incorporation into the County BMP database and CIS systom, it is requested that the record

drawings also be submitted to the Environmentat Division on a diskotte or CI)-ROM in an

acceptable electronic file format sueh as *.dxf, +.dwg, eto. or in a standard soamed and readable

format. The eleolronic file requitement can be discussed and ccordinated with Environmental
Division staff at the time of final submissicn.

{

{
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STORMWATER MANAGEMENT / BMP F'ACILITIES
RE CORD DRAWIN G CITECKLIST

( Kq, for Checklist is as follots: XX Acceptable N/A Not Applicahle !2glucontplete )

I.

XK
Methods and Presentation: ( Required for all Stormvater Managenent / Bi[P facil ies.)

XX

All constructed facilities meel approved design plans, unless otherwise shown. Reoord
information or deviatians from approved design plan shown in cteariy annotated format andTor

boxed beside design values.

Elevalions bo the nearest 0.1' unless higher accuracy is needed to shorv positive drainage,

All plan sheets labeled rvith 'RECORD DRAWING" in large text in lorver right hand corner
(Approved Counly Plan Number ard BMP ID Code can be included if known).

A11 plan sheet rovision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certi$ing professional's signature and seal.

XX 3.

XX 4.

U, Minimum Standards: (Req red for alt Stornwater l,fanageme t I BMP facitities, as applicahle.)

XX r. All requirements ofSestion I (Methods and Presentation) apply to this section,

Plan Views: Show general location, affangeaent and dimensions. Locstion artd alignment shall
generally matcb approved design plans.

Profile or elevations along top or berm of the facility, At a minimum, elevations are requfued at

eaoh end, at intervals not to exceed 50 leel and rvhere low spots may be present. Top of
€mbsnkment of berm elevations rnust be no less than design elevation plus any s€ttlement

allowances.

Top widths. berm widrhs and embankment side slopes.

Shorv length, width and dopth of facility or grading, contours or spol elevations as required to
verify permanent pool and design storage volumes were met or wete reasonably close to the

approved design. Evaluation ofas-built grading, co[toufs, spot elevatiols, or cross-sections, may

be necessary by the professional to etrsure approved design configurations, depths ald volumes

were closely maintained, lf grading or elevations are significantly different from the approved
plan, the Eavironmental Division shall be contacted immediately to determino whether the

variation is accoptable or rvhether further evidence will be required. Facilities whiclr do tot
closely resemble approved plan grades, elevations or configurations may require regrading by the

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

design waier surlace elevations, disoharges or freeboard were closely maintained.

Cross-seotion of the embankment through the principal spilhvay or outlet baffel. Must €xtend at

least I00 ft. dovrnstream ofthe pipe outlet or to recorded site property line, whichever is closer.

Proper corelation is required between principal spillway (control slructure) crest, emergency

spilhvay crest, orifise ard lyeirs and the top of the dam or facility. All elevations and dimeusions

must reasouably match the design plan or be sequentially relalive to each other and the facility
must refleot the required desigr storage volume(s) and/or design depth,

Profile or elevations along the entire cenlerline of the emergency spillway. Emergency spithvay

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

Elevation ofthe principal spillway crest or outlet crost ofthe struclur€.

XX 2.

XX :.

rVA 4

XX s.

l.

)ax 5.

-UA- 6.

_ya 7.
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r,lA
lv/ft 9. Primary control structur€ (riser) diameter or dimensions, height, type ofmaterial and base size.

Indicate provisions for access that are present such as sleps, ladders, eto.

I 0. Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.

11. Type and size of anli-vortex and trash rack device. Height, diameier, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is

Dresent or not.

NA
IJL

r/lrlvlF 12, Type, location, size aud number ofanti-seep collars or documentalion ofother methods utilized for
seepage control. May need to obtain thls lnformation during constructlon.

r/r\
l'/ P I 3. Top of impervious core embankment, core trench limits and elevation of cut-off hench bottorn.

May nced to obtain thls informatlon durlng construction.

XL 14. Elevation of lhe principal spillway barrel (oullet pipe) inlet and oullet invert.

XX 15, Outlet barrel diametsr, length, slope, type and thickness class ofmaterial and type offlared end

sections, headrvall or endrvall.

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

17 . B MP interior and periphery landscaping zones conform rvith arangem€nts and requirements of the

approved design plan.

ltt/A 18, Mainienance plan taken from approved design plan transposed onto rccord drawing set.

,,t^
ry1f.\ 19. Fencing location aod type, if applicable to facility.

)Q< 20. BMP vicinity properly oleaned of stockpiles and construction debris.

XK T. No visual signs of erosion or cbannel degradation immediately downstream of facility.

Aay other information formally requested by ihe Environmental Division specific to the

constructed SWM/BMP facilitv.

I
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ExtyNDr;T.-r llm V:rrrZ-r'Tt,prv Bn>,P 
^lrrVl 

fi'p"t r a'L INF I L7tc,qrt\Y,/
STORMWATER MANAGEMENT / BMP FACILITIf,S 4//b /ud fLr'I.AJt,I IV(,

RECORD DRAWING CHECKLIST
'tsEa,cPl

( Key for Checklist is as follows: XX Acceplable NlA NotApplicnble Inc lrrcon plete)

IIL Group A - Wet Ponds f Includes A-] Snall lYet Ponds; ,4-2 Wet Pontls; A-3 Wet Ert Det Ponds.]

llc- Ar.

I'/lA Az.

Nlft e:.

IIL A4.

UA As.

N,A A6.

A7,

sl&

XX As.

tl/A Alo.

NJE-

XX

NIS

A8. No trees are present rvithin a zone 15 feet around the embankment toe and 25 feet from the

principal spillway structure.

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

Low florv orifice has a nort-clogging mechanism.

A pond drain pipe witir valve rvas provided.

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

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

A11.

Atz.

AIJ.

Al1 requirements of Section II, Minimum Standards, apply to Group A facilities.

Prinoipal spilhvay consists ofreinforced concrete pipe wilh O-Ring gaskets for lvatertight joint
construction,

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

Access ior maintenance and eq ipment is provided to the forebay(s). Access corridors are al least

l2 fl. wide, have a maximum slope of l5 percent and are adequately stabilized to withstand heavy

equipment or vehicle use.

Adequate fixed vertical sediment depth markers installed in the forebay(s) for future sediment

monitoring purposes.

Pond lioer (ifrequired) provided. Either clay liners, polyliners, bentonite liners or use of chemical

soil additives based on requiremenls of the approved plan.

Minimum 6 percent slope safety bench extending a minimum of 15 feet oufward from normal pool

edge and/or arr aquatio bench extetrding a rrinimum of l0 feet inward from the normal shoreline
with a maximum depth of 12 inches below the normal pool elevation, ifapplicable, per the

approved design plaas. (Note: Safety benches maybe waived ifpond side slopes are no steoper

than 4H: I V).
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A,r/A
STORMWATER MANAGEMENT / BMP FACTLITIES

RECORD DRAWING CHECKLIST

( Key for Checklist is as follon,s: [lAcceptable N/A Not Applicnble Inc Iueytlete )

IV. Group B - Wetlands f Inchrles B-l Shallotr l4arsh: B-2 Ext Det Shallorv Wetlands; B-3 Pond

IYetland Systen and B-4 Pocket W'etland )

Bl.

82.

Same requirements as Group A Wet Ponds.

Minimum 2: I length to width florv path provided across the facility.

Micropool provided at or atound outlet from BMP (generally 3 to 6 ft. deep).

Wetland type landscaping provided in acsordance with approved plan' Includes correct
pondscaping zones, plant species, ptanting arrangements, wetland beds, etc. Wetland plants

include 5 to 7 emergent wetland species, Individual plants at 18 inches on centsr ,n clumps.

Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface

elevation and 15 ft. setback to structures).

No rnore than one-half (%) of the rvetland sutface atea is planted.

Topsoil or rvetland mulch provided to support vigorous grorvth of wetland plants.

Planting zones staked or liagged in field antl locations subsequentiy established by appropriate

field surveying methods for record drawhg presentation.

83.

84.

85.

86.

87.

88.
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Lvc.

E*rErur-Eir Uler T4,rE;rr.rr{oru 'El+trrv h,lrYl( Pt{"aro.L }trlrtai-&r'qTl ory
STORMVYATER MANAGEMENT / BM? FACILITIES p-ru a ,/,9 g1r4p-n AtG

RECORDDRAWINGCHECKLIST BEnrCft

( Key for Checklist is as follors: XX Acceptable N/A Not Applicable Inc Inco*plete )

V. Grouo C - Infiltration Practices ( tncludes C-l Infiltration Treneh; C-2 Infiltralion Trench:
C-3 h{iltration Basin; and C-4 InJikration Basin )

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

XX- C2. Facility is not located on fill slopes or on nahrral ground in excess of six (6) percent.

N/A

(){ c3. Prelreatment devices provid.ed prior to entry iflto the infittration facility. Acceptable pretreatment

devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass

channels, plunge pools or other acceptable measures.

NA C4. Three {3) or more of the following pretreatment devioes provided to prolect long term integrity of
structure: grass channel; grass filter strip; bottom sand layer; upper filter fabric layer; use of
rvashed bank run gravel aggregate.

C5, Sides of infiltration oractice lined rvith filter fabric.

),ef-- C6. Facility was not used for erosion and sediment control purposes and sediment was prevented ftom
entering the facility to lhe greatest extent possible during construction.

><X- C7, Stabilization and acceptable vegetativ€ cover established over contributing drainage area prior to

conveyance of stormwater to the facility-

}L CS. Minimum one hundred (100) foot separation horizontally from any known water supply well and

minimum one htmdred (100) foot separation upslope from.any building.

}{X C9. Minimum trventy-{ive (25) foot separation down gradient frorn any structure.

Cl0. Stormwater outfalls provided for overflorv associated with larger design slorms.

hVC . C f f . . No visual sigls of erosion or channel degradation immedialely downslream of facility.

xx Clz. Facility does not currently cause any apparent surface ot subsurface water problems lo downgfade
properties,

XX

4 C13. observation well provided.

XX C14, Adequate, direct acoess provided to the facility for furure maintenanee, opention and inspection.
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Nlk STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHBCKLIST

( Key for Checklist is t,s follots: XX Aeeeptable N/A Not Applicahle fnc Incontplete )

Vl. Group_ D:,E!Igr!4g ly$teqs ( Incltdes D-| Bioretentio,t Celts: D-2 Satface Sand Filters: D-3

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

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

D2. Sediment preheatment devices provided.

D3. For D-l BMPs (Bioretention Cells), preheatment consisting of a grass filter strip belorv level
spreader (deflector); a gravel diaphragm; and mulch and planting soil layers were provided.

D4, For D-l BMPs (Bioretention Celts), plantings consist ofnative plant species; vegetation provided

rvas based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials
rvere provided; woody vegetation is absent from inflorv locations; and trees are looated around
faciliry perimeter.

D5. Facility rvas not used for erosion and sediment control purposes and sediment rvas prevented from
entcring the facility to lhe greatesi extent possible during construction.

D6. No visible signs ofaccumulated silt/sedim€nt \vere present in the facility following co[structior or
altemately, accumulated sih/sediment rvas properly removed .

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

D8. Overflow oullet has adequate erosion protection.

D9. Deflector, diversion, florv splitter or regulator structure provided to divert th€ water quality volume. 
to the filtering struclure.

Dt0. Minimum four (4) inch perforated underdrain provided in a clean aggregate envelope layer beneath

the facility.

Dl l, Minimum fifty (50) foot $eparation from any slope fifteen (15) percent or greater, Minimum one

hundred ( 100) foot separation horizontally from any knorvn water supply well. Minimum one

hundred {100) foot separation upslope and twenty-five (25) foot separation downslope from any

building.

Dl2. Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwatrr lo the facility.

D I 3. No visual signs of erosion or chanael degradalion immediately downstream of facility.

D 14. Adequate, direct access provided to the pretreatment area and/or filter bed for future mainlenance,
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N/A STORMWATX,R MANAGEMENT / BMP FACILITIES
AS.B UILT PLAN CIIECKLIST

( Ke1 lot Checklist is as follouts: XX Acceprable N/A Not Applicohle Iuc htconplete )

VII. Group E - Open Channel Systems f lttchtdes E-l lYet Svales (Check Danrs): E-2 Dry Slales:atzd
E-3 Biofilters )

El. All requirements of Section II, Minimum Standards, apply to Group E fasilities as appticable.

F;2. Open channel system has constmct€d longitndinal slope ofless than four (4) percent.

E3. No visual signs oferosion in the open channel system's soil and/or vegetative cover.

E4. Open channel side slopes are no sleeper than 2H:lV at any location. Preferred channel sideslope

is 3H:lV or flatter.

E5, No visual signs ofponding are present at any location in the open channel system, except at rock
check dam locations for E-l systems (Wet Srvales).

E6. For E-2 BMPs (Dry Swales), an underdrain system was provided.

E7. Treated timber or rock check dams provided as pretreatment devices for the open chatnel system.

E8. Gravel diaphragm provided in areas rvhere lateral sheet flow from impervious surfaces are directly
connected to the open channel systerh.

89, Ctass cover/stabilization in the open channel system appears adaptable to the $pecifio soils and

hydric conditions for th€ site and along the channel system.

El0. Open channel system areas with grass covers higher rhan four (4) to six (6) inches were properly
mowed.

El l. Facility was not used for erosion and sediment coltrol purposes and sedimsat was ?revelted ftord
entering the facility to the greatest extent possible during construction.

Elz. No visible signs ofaccumulated silt/sediment were present in the facility following construction or
alternaiely, accumulated silt/sedim€nt was propedy removed and no adverse affects to the function
of the facility are anticipated.

El3. For E-3 BMPs (Biofilters), the bottom width is six (6) leet maximum at any location.

El4, For E-3 BMPs (Biofilters), sidcslopes are 3H:1V maximum at aay location.

E15. For E-3 BMPs (Biofilters), the constructed channol slope is less than or equal to three (3) percent
. at any location.

El6. For E-3 BMPs (Biofilters), the construoted grass channel is approximately equiyalent to the

construct€d roadrvay length.
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. I IT STORMWATERMANAGEMENT/BMPT'ACILITIESN/t REcoRDDRAwTNGcHECKLTsT

( Key for Cheeklist ls ts lollows: XX Acceptt ble N/A Not Applictble fnc fnconplete )

VIIL Grouu F - Ertended Dry l]eteLtion 
. 
( Includes F-l Tinrber lTalls: and F-2 Dry Extenclecl Derenliott

tpith Forebav )

Fl. All requiremenls of Section II, Minimum Standards, apply to Group F faoilities.

F2. Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

F3. Timber wall BMP used in intermittent slream only. (ie. Prohibited in perennial slreams:)

F4. Forebay provided approximately 20 ft. upstream ofthe facility, Forebays generally 4 to 6 feet in
depth.

F5. A reverse slope pipe, vertical stand pipe or mini-barrel and riser rvas provided to prevent clogging,

F6, Pdncipal spillway and outlet barrel provided consisting ofteinforoed oorsrete pipe with O-Ring
gaskets for watertight joint construction,

T7 . Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

f 8. Low flow orifice, if used, lras a minimum diameter of three (3) inches or two (2) inches if intemal
orifrce control was utilized and a small, cage type extemal trash rack,

F9. Timbers properly reinforced or coflcrete footing provided ifsoil conditions were prohibitive.

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

Fl l. Protection against erosion and scour lrom the low florv orifice and weir-flow trajectory provided.

F12. Stilling basin or slandard outlet protection Srovided ot principal spillway outlet.

F13. Adequale, direct access provided to the facility. Access coridor to facility is at least ten (10) feet
. rvide, slope is less than trventy (20) percent and appropriate stabilization provided for equipment

and vehicle use. Access €xtends lo forebay, standpipe and timber wall; as applicable.

_ - F14. No visual signs ofundercutting oftimber walls or clogging of the lorv orifice were presenl.

F15. No visual signs oferosion or channel degradation immediately downstream of facility'

Fl6. No visible signs of accurnulated silt/sedirnenl were present in the facility following construction or
alternately, accumulated silt/s€dimeot was propedy removed aad no adverse affects to the function

of the facility are anticipated,
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key lor Checklist is as follofits: XX Aeceptable N/A Not Applicable Inc Incouplete )

IX. Group G - Open Spaces

G4.

G5.

c6.

( Includes AII open Space Types G-1; G-2; anl G-3 )

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

A2. Constructed impervious areas appgar to conform with locations indicated on the approved plan and

appear less than sixty (60) percent impervious in accordance with the requirements of the Jam€s

City County Chesapeake Bay Preservation Ordinance.

G3. Dedicated open space areas are in nndisturbed common areas, consorvation easements or are

protected by other enforceable instruments that ensures perpetual protection.

Provisions included to clearly specify how the natural vegetated areas utilized as dedicated open

space rvill be managed and field identified (marked).

Adequate protection measures vere implemented during constructiofl to prolect the defined
dedicated open 6pace areas.

Dedicated open space ar€as were not disturbed during construction (ie^ cleared, grubbed or
graded).
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STORMVT/ATER MANAGEMENT / BMP T'ACILITIES
RECORD DRAWING CIIECKIJST

( Key for Checklist is as follot s: XX Acceptahle N/A Not Applieable Inc I cot,tplele )

X. Storm Ilr*inage Systems (Associated rvith BMP's Only)

( [nclrdes all hrcidental slornwater drainage conyq]ance s),slems associated vith SWM/BMP fdcilities
srch as onsite or offsile storn druins, open channels, inlets, nanholes, jt.r,ctions, outlet protectiolrs,
deflectors, etc. Tltese facilities are exlernol to the treattnent fintctiot? of, but are directly associated vith
drainage lo and/or ft'on a conslructed SWI,I/BMP facility. The intenl of lhis portion af the certifcation is
to occtnetely idenrify rhe rype and quantity of inflotv or outflov poinls associated tpith the facility for rtthre
reference, The Professional nray use his/her olt,t1 discretiott to determine inclusive facilities to fieet tlte
intent of this sectiott. As a general ntle, stotttt tlrainage systenrc vould itrclude incidental faeililies to the

nearcst access stt'uchn'e upslope or clotlnslope fi.om the nonnal physlcal liuitt ofthe facility or 800 feet of
stonn drainage cpnre),ance systen length, whichever is less. )

l|.tc. SD1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.

X)( sD2.

xX sD3.

Horizonlal location of all pipe and structures relative to the SWM/BMP faoility.

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

#- sDs.

XX SD4. Material type, size or diameter, class, invert elevations, lengths and slopes for a pipe sogm€nts.

!&
ulA

Class, length, rvidth and depth ofriprap and outlet protections or dimensions ofspecial energy

dissioation structures.

XIL Other Svstems ( Includes any non-t),pical, specialts,, manufachrred or innovdtive stomnvdter
ntanagenent/BIl{P practices or systens generally accepted for use as or in
co,rjuncrion v,itl, other acceptable slonnvater nanagement / BMP pructices.

Requires evidence ofpriot satisfactory industry use and p1ior Envircnmenlal
Dirision approvol, vaiter or excepliott .)

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

A2. CertificatioD criteria to be determined on a case-by-case basis by the Environmental Division
specific to the proposed SWMiBMF facility.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

X[I. References ( The Janes Ciry County Record Drawtng and Consbuclion Cerlilication Forms and

Checklists for Sfomvaler Manogeutent / BMP facilities were developed usittg the

follovittg sources and references. )

O Baltimore County, Maryland Soil Conservation Dislrict, As-Built Stormwater Management Pond

Checklist.

O James City County, Virginia, Guidelines lor Design and Construction of Slormwaler Management

BMP's (October 1999).

' J James City County, Virginia, Stormwatsr Detention/Retentior Basin Design Checklisl tnd Erosion
and Sediment Control and Stormwater Managemenl Design Plan Checklists.

O Jamos City County Stormwater Policy Framework, Final Report of the James City County BMP
Policy Project, October 1998, The Center for Watershed Proteotiorl,

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

B Prince William Counly, Virginia, Stormtvater Mansgement Fact Sheet.

tr Stafford County, Virginia, As-Buitt Plan Checklist.

E Slormwater Management Design Manual, NRCS Marytand Code No. 378, Pond Standards and
Specifications.

n USEPA/Watershed Management Institute, Stormwater Management lnspection Forms,

D Virginia Impounding Structure Regulations (Dam Safety), D€partment ofConservation &
Recreation, 1997.

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

D Virgiria Stormwater Management Handbook, 1999 edition, Virginia D€partment of Conservation
and Recreation, Division of Soil and Water Ccnservation.

File Shared\SWMProg\BMncertifl R-DCC_fi lable.lvpd
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James City Countyo Yirginta
Envlronmental Division

.dfl*'%
UAN I S 20t3

ffctrwo

Stormwater Management / BMP Facilities
Record Drawing and Constructlon Certification Forms

( Note: In occordance wltlt the rcquircruents of the Chesapeake Bty Pr*etvalott Ordinance, Ch(pter
23, Section 23-10(4), BMP'I shttll be designert tril constt ficted ln accorilance with thi mannal entitleil
James City County Guidelines for Design anl Consltttction of Storutrvoter Managenent BMP's,
Et'osion urd sedineat control polic! and appt oved plans generully rcquire that at the conpletion of
the prolect ond prior to rclease of sarefi4 an "os-hailt" plan p.epm'ed Q1t n rcgistered Prcfessional
Engirreer ot Cerffied Lanit Stu,veyor nutst be proviileilfor the druinage systen for the pt ojeet,
includtng ary Best M tflge, ent Prcctice (BMP) facilities, In addition, for BMP facilities itrolvitrg
tlre constfl,ction of an impouudirtg structure or iaat enbnnkuent, cet tifcfltlon is rcquired by a
Prcfesslonal Engineer wlto hns iwpected the structrffe iluriug its consffuctlon" Au'rently there ste
over 20 water quality type dMP's accepted by the Coung, )

Section I - Slte Informationi

Project Nrme:
Structuro/BMP Name:

Projecl Location:

BMP ]-ocation:

Counly Plan No.:

Proj€ct Type: [J Residenlial

dCommercial
n lnslitutitillal
O Public

O Other

Tax Map/Parc€l No.: lZ2, O I 0 0rg2-6 
--9MP ID Corle (if known): WC-'ST*

Land Uee: - 
CoMNrya k/ Nfftt &o|.'*p? l&

Site Area (sf or acres): I f,ff _

0 Business

0 Office

lJ tndustrial
fl Roadrvay

Zoning Distict:: @VEl\FFrF'ryf

tsrief Description of Stormvater Manag€meotlBMP Facility:

SP -_015A_- z0O'l)

l>1,
P/ANTIMG BEflr*'l

Nearest Visible Landmark to $WM/BM! Facilitv:

54L.t

ConlrolLocationftomSubjectFacilitv:'7.6tu LF. pAti "fqC- op nAal
Al rrrs f..rr4|Ljsat3. J --'oF-- tL";;;. A^j4 ?NrEJ!(ra:|L eA

Nearost Vertical Ground Coatrol I ifknown ):
.EI ICC Geodetic Grouud Conlrol O USOS O Temporary O Arbittary tr Other
Slalion Nunbar o! Name:

Dahmr or Reference Elevatiot:
Control Descdptio qIgK fu cn uL{-81 E 5-rr dpLr} s-t^T t^ J IJor 34o

?3.co il6{0 (21
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Name of Site Work Conliaotor Who Constructed Froility: F..L, Cffiinge- Gnqrr?lJtnr git
Narne of Professiooal Firm Who Routinoly Monitorod Conshuction:
Date of Completion for SWM/3MP Facility:
Date of Record Drelving/Construction Ce ification Submittal:

(NoteiReconlDmtingandConstuctionCettiftcatians,'e,eptileditithinth@O0)daysofthe
conpletion of Stotrfireater M n gearent tnrd/or BMP fttcility construction, Recotd Drmthtgs anil
Const'ttctloa Cet"tifications must be reviewed and opproueil by the Jantes City Covnty Environntental
Divislon prior to final inspection, aeceptance ffid bonil or stttety release, )

Section 3 - Orvner ,/ Drslcner / Contractor Informatlonl

Owner/Doyeloper: (Note: Site Otttner or Lpplieanl responsible !ot, clevelople)l ofthe proie"t.)

Name:
Mailing Address:

Business Phone: fi4 - f"4 C{-- I ll I
Contaat Person;

Desigo Professional; ( Note: Professianal Engineer or Certified Land Stuwyor rcsponstble for the design and
preparatton o! plans and speei/ications for lbe Stonnvaler Matagenenl / BMP faellity. )

Approx, Construction Start Dal€ for SWM/BMP Facility: 'ln tU,ntt ZOD4
Faci|ityMonitoretlbyCount5rRepresenl'ativeduringconstruc|ion:ffi

Firm Name: lF\l{ufvl4B( &"ilGN 6*t,}rF A WttoLL\( t hrfit SvEfuDlAfcY
Maiting Ad<lrbss: 35t {Yle i,+rarq Orecr€ . 

' 
Stll rr.. 3-

Responsible Plan Preparer: 9T€ FFtgtu A. Bovra0 ,l-9

Section ? - Stormwater Manegemcnt,l BMP Fsclllty Const}uctlon Informagon:

Preconstruolion Mecfing Held for Construction of SWMIBMP Facility: o Yes o No /uoknor"n

Plan Name:

Firm's Projcct No.

Plan Datel

Sheet No.'s Applicable to SWM/BMP raeiutyt C'2 | (:ls / f*q / f--A I 4-€ *

BMP Contractor: (Nole: Stte Work Conlraclor tlh'eefly responfible for co,tslt'uctlon of tlte Stormrroler
iifanagenenl / BMP facility)

Name: 'R-L-
Mailing Address:

Eusinoss Phons:

,:F WtsrrK'

Fax:

Ufurduouu

Sito Foremar/Supetvisor: _ (,sefAr C-sft*r W$ett.t -
'$pecialty Subcontractors & ?nrpose (for BM? Construction Only)i
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Seellon 4 . ProfcsNloral Ccrtlltfi tlont:

Certifying Professlolral*: ( Note: A Rcglstered Prolesslonal Englneer ar Certtfied Land Eumryor is responslblefor
prepuralion ofa Record Drovlng, somelimes rc{ered to as an As-Buill plan,for the

drainage ryatem for lhe project inchding aty Slormv'ater ManagemenllgMP Facllitics.
A &,eglstered Proferslonal Englneer ts responslblelor the lnspectlon, monltorlng and

. ce tfrcation of Stoftrneater Managenenl / EMPfactltties during lts conrtntctiorr, )

Recor(! Drswlns rpd Constrrcilon Certlllcrtlons for Stor6wstcr Mrnrqem6rt , BMP Frcllltl,es

Record Drawln: Ccrtlllcatlon C gnstructlon Crrtltic.llop

Firm Name:

Mailirg Address:

Busineesfhonr:@
rax:_ +5? -azo -gflrq

Name:
Tille:

Signature:
Datc: t

I heftby acrtify lo the beet of loy koowlodge
snd beliefthat thle record drawlng rcpres€ots the octusl
condition of lhc Stormwater Managcncnt / BMP
facility. The facility sppcars to conform with thc.
provisions of lhc rpprovcd design phn, rpccifications
and storswalcr mlnagcmcnt plan, exccpt as spccifically
nolcd.

Name:
Tide:

Signeturo:
Date:

I horoby ecrti& to ahe best ofmy tnowl€dgs
snd bclicf $et this $tormwtl€r MstetemcnrlBMP
facility wae monitorsd snrl constructed in
sccordanco lrith tho provicions ofthe appmved
dcaigr plen, epccificetioos sod stormwster
managemcnt plrn, cxccpt as rpecitically
noted.
UrH€a€ l'st t r€d,c A.lor vrpqa c.r\,rn4 OrU& c{34$e&I
fo ftto{fDe @Ar t14u(i r.r , grgG,$ A{f r$rO wItLG
lntFF 445 p6a ft.€l€/rt }l'rr w1", coJ\$Ffav,c.{t rrt\rr

6116 ,r"*o-tr c,/+ft oA, e6 veA.t T AT t(, rnF
cBf otr {4Y l{Ar$l/|L8D65 A.{p u^rDEF{i//rvDl ArO-

l& rvrn'ttc,r AL> 4..D A ?Ft gev ir.e.t ,r$fe4u r{e
UA{gBeF^, tH?''c/1l11"6p

re{rfH t14F ,*ff<bv eD

6€ilra4c"1 tN A.la*t./wcE
ftridub AtrtD tff(Jfr(/srrt:l/S -

ru: ?(? - zzr -€f4*
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Section 5 - Record Drtrlylng end Construction Certlflcatiop Requlrsments and Instructions:

{ Preconstruction Meeting - Provid€s atr oppo un y to revierv SWM / BMP faoility consliuclior,
mainlenance snd operotion pl{ns and address any questions regarding oonstftclion and/or

monitoring of the strnclure. The design engineer, cortifying professional$ (if differsnt),
-Owner/Applicont, Coltractor and County representative(s) are eicouraged to attend the

preconsb$clior meeting. Advanced notias to the Environmentdl Division is requested. Ucually,
this requiremert can be mel simultaireously rvith Erosion and Sediment Control prcconstruction

mectings held for the project,

/
6 A fu|Iy compleled STORMWATBN MANAGEMENT / BMP FACILITIES, RECORD

DR.4lttING dntt CONSTPUCTION CERIIFICATION FORM dnd RECORD DRAIVING
CEBCI(LBL All applicable sectiols ehall be complsted in thoir entircty and celtificatior
statemenls signed and sealed by the registered professional responsible for individual record

drarving nn(Uor oonstruction certilicatiou,

The Record Drarving shall be prepared by a Registered Professional Engineer or Certifltod Land

Sruveyor for the drainage system of th€ project including a y Best Management Praotioes.

Construotion Certifioation. Construction of Stormvat6r Management / BMP faoilities which
contain impoundments, embankments and ielated engineered appurtenances including subgrade

preparation compacled soils, stuolural fills, line$, geosynthetios, tilters, seepage oonhols, cutoffs,
toe drains, hydraulic florv control structures, etc. shall be visually observed and rnonitored by a

Registered Profcssional Engireer or his/her nalhorized roprcsenlalive, The Engincer Dusl cafii.ry

that the struoture, gmbankment and associated spp[tenances rverc built it accordanco rvift the

approved design plan, specifications and stormlvater manegement plan and standard aocopted

coflstruction practice and shall submit a rvritten cefiification and/or drarvings to th€ Elvirotrm€naal
Division as roquired, Soil and compaction test r€ports, concrete test reports, inspeotion reports,

logs and olher required construction mateial or inst4lla:io'| documenlation may bc required by the

Environmentsl Division lo substantiate the certification, if specilioally requcsted. Thc Engineer

shall have th€ aulhority and responsibility to mak€ minor chrnges to the approved p1an, in
coordination with fte assigned County inrpeclor, jn order lo compensate for unsafe or rrnrrstrsl

conditiono encouutcred during conskuction such as those relatod to bedrock, soik, grctndrvater,

topography, etc. as long as changes do not adversely affeot the inte8rity of the structure(5). Majbr
changes to the approved design plan or saruclure musl b6 revieived and approved by tfte originel
design professional and the James City County Environmental Division.

Reoord Dr4wing and Constr ction Certifications are required lvithin thir ty (30) at8ys ofthe
completion olstormrvater Management / BMP facility conshuction. Submittals mllst be revievod
and acoepled by James City Counfy Environmenlal Division prior to final inspectidn, acceplance

and bond/surety release.

Duel Pxrpos€ traclllfles - Completion ofconstruction Elso includse an inlerim slsge for
Stormlvater Marag€msnl I BMP faoilities which servc dual purpose as temporsry 6ediE1€nt basins

during construction and as permaneat Elormrvater m{nagemcnt / BMP facilities fotlorving
corstruction, once developmcnt and stabilization arg substaltially domplete. For thos€ duat

purpose facililles, construction certifiaation is reqrdted once the temporsry sediment basin phase of
construction is complete. Final record draiving and construction c€rtification ofadditional
permanenl eomponents is required oncc permanEnl facility co|lstruction is completo.

Inleti Conslwcliofl Ce tflcalion is reqrired for those dual purpose embankmert-type facillli€s
that are genomlly ten (10) feet or greater in ilarn height (*) afld may trot bo converted, modifisd or
begin function as a perma:rent $WM / BMP stnroture for a period generally ranging from six (6) to
eighteer (18) months or more fi'om isslance ofa Latd Disturbence permit fcr constrnction.

{

{
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{

{

I terim or frnal r€cord drawing and conslruction certific[tions are nol required fot tempotary
scdiment basins rvhioh are designed and constnoted in accordance with current minimum
standards and specific*tions for temporary sedirnent basins per lhe Virginia Erosion and Sedimelt
Control Handbook (VESCII); have a temporary service life ofless thrn eightcc[ (18) monlhsi and
rvill bo removed completoly o$ce associat€d disturbed aroas are sabitzed, gglggaa distinct hazard

to the public's hoalth, safety and rvelfare is determined by the Environmental Division due to the

size or presence ofthe slnrcture or due lo evidense ofimptopcr conskuolion.

(+Note: Dam Height as referenced above is generally defined as lhe vertioal distance from the

nahrrbl bed oftbe slream or watenvay at the doryn$lream loe of thE smbankment to the top of the
. embonkmenl Etr[cture in accordance rvilh 4VAC50-20-30, Virginia lmpoundment Struoture
Regulations and the Virginia DEm Safely Progmm.)

Record Drarvings shall provide, at a minimum, all iufdmetion as shown rvithin lhese requiremenls
and tbe attached RECORD DRAWING CHECI(LIST speoific to the type of SWM/BMP faoittly
being coastnrcted. Other additional record data may be formally requested by the James City
County Environmental Division. (Note: Refer tothe a l't'enl edilion of the Janes Cily Cotutly
Guidelines {or Deslgtl and Constr,uctiott of Stol npater l{anagentenl Btr'IP 'c tnanuallor a
complete li$ of occeptoble BI'IP 's. Ctu,rettllt' lhet'e ot'e aver 20 acceptable valer qvolily \'pe
BMP k &ecepted b! th€ Coth?l!,)

Record Drarvings sftall consist ofblue,/blaok line p nts and a reproduoible (mylar, sepia, diazo,
etc.) set of the approved stormlvaler management plan including applicable plan viervs, profiles,
sections, details, maint€nance plars, etc. as reldted to the subject SWM /DMP facilily. The $et

shall indicate "RECORD DRAWING " in large text in the lower right hand come r of each sheet

vith reoord elevations, dimensions and data dravn in n olearly 0naoteted format ond/or boxod
beside design valnes. Agproved design plan valuos, dimensions and date shall not be removed or
erased. Draving sheet revision blocks shall b€ modified as required to indioate record drarving
status. Elevations to th€ nearost 0.I' are sufficiently sccrlrato €xcept rvhelc highet accuracy is
needed to sholv positive drainage. Certification statemonts as Ehovn in S?ction 4 of the Reoord

Drarving and Construction Certification Form, ar sfiillc r fottns thetaoJ, and professional

signatures and seals, rvith dates matching that ofth6 r€oofd d.aving stalus in the rovision or title
block, are also required on all associated record drtrving plans, prints or reproduoibles.

Submission Requirements. Initial and Subsequsnt submissions for revierv shall consist ofa
minimum sfone (IJ blue/black line set for record drarvings End oro copy ofthe cdnstltclion
oertificallor docrlments rvith appropriale transmittal. U der c€rtaitr cironmstances, it is Bndetstood

that tho record drarving and construction certification submissions may be performed by different
professional lirms. Therefore, record dm\ving submission may bo in advanoe of oonshuction
certification or vice versa. Upon approval and prior to release ofbond/surety, ffnal srbmission
shall include one {l) roprodtcibio set oftbe record drawings, one (1} blue./black line setofthe
record dralvings and one (l) copy of the conslruotion aertificotion, Also for current ond/or futur€
incorporation into the Corrnty BMP database and GIS system, it is reguested tbal the recotd

drarvings also be s[bmitted to the Environmertal Division on a diskette or CD-ROM in an

acceptable electronia file format such as B.dxf, *.drvg, eto. or in a slandard scenned and readable

format. The eleclronic file requifom€nt can be discussed aod coordinatod lvith Environmental
Division staff al the time of final submission.

d
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STORMWATER MANAGEMENT / BMP FACILITIDS
RECORD DRAWING CHECKLIST

( Key for Checklist it as follorus: XX Acceptable N/A Not Applicabte llglncorrtplete )

I. Methods and Presentafion: 18e qrircd for all Slorutvater lr[atragenrent / BnlP facitilies.)

KK t, All construcled facilities meet approved desigu plans, unless othenyise shown. Record
infomation or deviations from approvcd dcsign plan shorvn in cleNly annoteted formal and/or

boxed beside design values.

{4- Z. Elevations to the nearesl 0.lrunless higher accuracy is needed to shorv positive drainage.

X-L 3. All plan sheets latreled rvith 'T.ECORD DRAWING" in large text in lover right hand corner
(Apprsvod County Plan Number and BMP ID Code can be inohrdod ifknorvn).

XX +. All plan sheet revision blooks modified to indicate date and record drarvirg starus.

)CX l, All plan sheets have cerlihcalion slalements and cerlifuing professio[al's signatlr€ and ssal.

III, Minimum Standards.. (Ret1uircd for all Sto,'rnvotet' l{flnage, evl / B\IP tacilities, as applicable.)

jl]l_ l. All requirements of Section I (Metlrods and Presenlation) rpply to this seotion.

W- Z. Plan Views: Show general location, arrsngement and dimeasions. Location and alignment rhall
gelerally match approvcd dosign plans.

XX :. Profile or elevatiors alorg top or berm of the facility, At a minimum, elevations are required at
each end, at iftervals nol to exceed 50 feet and rvhere low spots may be present. Top of
embankment or berm alevations mmt b6 no less thafi dosign elovation plus any settleEelrt
allorvances.

,Ih

UA- a. Top rvid*rs, berm rvid0rs and embankment side slopes.

X)i S. Shorv length, rvidth and depth of facilily or grading, contours or spol eleyations as requireil to

verify perman€nt pool and design storage volumes were met or were reasottably olose to the

approved design. Evaluation of as-built grading, coatours, spot elevations, or ctoss-seoiions, may
ba necessary by lhe professional to ensnrc approved design configurations, d€pths and volumes

rvere closely maintained, If grading or elevations are significantly different from the approved

plan, tha Bnvironmental Division shall be contactsd immedialely to dstermine whethet the

variation is acc€ptable or whether firther evidence rvill be required. Facilities rvhich do tot
olosely rosomble approved plon grades, elevations or codfigordtions may requiro rograding by thc
Contractor; check volumetric computatiors; and/or a cbeck hydraulic routing to elsure approved

design rvater surface elevations, discharges or freeboard rvere closely mainlained.

rr/A ,.

NA- O. Cross-section of lhe embankment through the principal spilhvay or oltlei barrel. Must extend ai
least I00 ft downstream ofthe pipe outlet or to recorded silo proporly line, rvhichever is closer,

Proper corelalion is required between principal spillway {control slnrchlre) crest, emergency

spilhvay crest, orilice and weirs end the top ofthe dam or facility, All elevalions and dimensions

must {easonably match the design plan or be sequentially rclatiye lo €ach other and tho faoility
must refleot tbe requireal design stomge volume{s) end/or dcsiglr depth,

Frofile or elevations along the entire aenlerline of thc smergency spillway. Emergency spilhvay
may be steepsr, bul no flatter or na[orver thsn design.

_\a 8. Elevation of the principal spillvay crest or outlet cr€st of the stmcture,
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IA
dA
N/A

rya_

N/F 
".

9. Primary conhol structure (riser) diameler or dimcnsions, height, type of materiol and base rize,
Indicate provisions for aooess that are present suoh as steps, ladders, etc.

10. Dimensions, locations and elevatiofls ofoutl€t orifices, weirs, slots and drains,

11. iyp" und size ofanli-yortsx and trash rack dcvice. Hcight, diamcler, dimensions, bar rpacings (if
applicable) and elevations relative to the principal spilhvay crest. Indicale iflockable halch is
present or not.

12. Type, location, size and number ofanti-seep oollars or documenlation ofother methods ulilized for
seepage oontrol. May neeat t0 obtain this informatlon durlng conrtructlon.

Top of imporvious core embankmenl, core trench limils and elevaiion of€tlt-offhench bottom.
May neeal to obtain this information durirg conslructlon.

14, Elevalion of the principal spilhvay barrel (outlet pipe) inlet and oullet invert.

15, Ourlet bsrrel diametcr, length, slope, type and thickness class of material and type offlared end

16. Outfall protection dimension, type and deptb ofrock and iflnderlain frlter fabric is present.

17, BMP interior and periphery landscaping mnes conform rvilh arrangements and requireme ti of the

18. Mairterance plan taken from approved design plan transposed onto record drawing set^

)Q(- ZO- BMP vicinity prope;ly ol.oaned of stockpiles and oonstruction d6bris.

XX Zf . No visual signs of crosion or channel degadation immerliatcly dorvnstream of facility.

N-lA n. Any other information formElly rcquested by the Environmental Division specilio to the

construoted SWM/BMP facility.

& tn, Elevalion of the principal spilhvay barrel (outlet p

4f tt, ourlet bsrrel diametcr, length, stope, type and thic
sections, headwall or cndtyall.

nn 16. Outfall protection dimension, type and deptb ofro

lY Ill 17. BMP interior and periphery landscaping zones cor

approved dGsigr plan.

li/A rt. Mailterance plan taken from approved design plar

,,t"
ry/f! 19. Fcncing locatidn and type, ifapplicable to facility.

Page 7 of 16



E*tt-'pnra> lln Derp.zvTtgv Ens,p ,rVrfi-l flra,rrH- lNprLTitfrt,*tl' SToRMWATER MANAGEMENT / BMP FACILITIES 4n1b r'-l6 fL4.NI-t w(,
REcORD DRAwrNc CRECKLTST ,BfrrCpl

( Key for Checkllst is rs fallot's: XX Acceptnble N/A Not Applicnble Iac htcowplete )

ilL Group A - Wet Ponds t/ htchtdes A-l ln,oll fl'et Ponds; A-2 lfer Ponds; l-3 IYet Exr Det Pontls. I

llC, Al. All requiremonts of Seotion II, Minimum Standards, apply to Group A facilities.

lv/A Az.
--?--

Principal spilhvay consists ofreinforoed concrete pipe rvith O-Ring gaskets for rvaterlight joinl
construction.

-$A O:, Sediment forebays or pretreatment devices provided at inlets to pond, Generally 4 to 6 ft. deep.

M! oO. Aocess for maintenuce and oquipment is provided to the forebay(s). Access corridors are at least

l2 fl. rvide, have a maximunr slope of l5 peroant aid are adequately stabilized to rvithstand heavy

equipm€nl or vehicle use.

Adeqtate fixed vertical ssdiment depth narkers irstalled in the forebay(s) for fttture sediment
monitoring purposes.

Pond liner (ifrequired) provided. Either clay llners, polyliners, bentonite liners or use ofehemical
soil additives based on requiremerts of the approved plan.

A7. Minimum 6 percent slope safoty berioh extending a mioimum of 15 feet ouhvatd from normal pool
edge and/or an aquatic bench cxtending a minimum of l0 f€et inwerd from the normal shoreline
rvith n maximum depth of 12 inches belorv the normal pool elevation, if applicable, per the

approved design plans. (Nole: Safety benches may be waived ifpond side slopes are no steeper

thao 4H:lV).

fV/ff- A8, No trees are prcsent rvithin a zone 15 feel around the cmbankment toe and 25 fe€l from tlte
principal spillvay struchre .

A'9, W6t perrnsnert pool, typicatly 3 to 6 feot deep, is pmvided and maintains lcvel rvithin facitity.

At0, Lorv flow otifice has a non-clogging mechanism,

All. A pond drain pipe with valve was provided.

A12. Pond side slopes are not steeper than 3H:1V, unless approved plau allorved for stceper slope.

At3, End rvalls above banels (ontlet pipe) greater than 48 incb in diameter ale fonced to prcvstt a fall
hazard.

N/A e.s.

N lA 46.--r--

NIF

XX

EA_

eje_

XK

NIA
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( Key for Checklist is asfollotps: nt Aecept ble N/A Not Appllcabte Inc Incqlnplete )

IV. Group B - Wetlands ( Inchrcles B-] Shallov trlagh: B-2 Ext Det Shailotv Wetlanttsi B-3 Pond
Il'ellancl Slslern and B-4 Pocker lyetland )

___ Bl.

_ 82.

__ 83.

84.

A,r/A STORMWATER MANAGEMENT / BMP FACILITIES
R.ECORD DRAWING CHECKLIST

Same roquiremenls as Group A Wet Ponds.

Minimurn 2:l lengtb to rvidlh florv path providcd across the faoility,

Micropool provided at or arormd ortl.et llom BMP (generally 3 to 6 ft. dcop).

Wetlflnd type iandscaping provided in accordance rvith approved plan. Inoludcs cotrcct
poldscaping zones, planl species, planting arrangements, rvetland beds, etc. Wetland planls
include 5 to 7 emorgcnt vetland species. Inilividnal plants at l8 inches on center in clumps.

Adeqtate ryetland buffer provided (Typically 25 ft. ouhvard from maxirnum dosign rvater surfaco
elevqtion and l5 fl. setback to structures).

No more lhan on€-half(!/:) of the rvetland sdrface area is planled.

Topsoil or rvctland mllch provided to supporl vigororB groryth ofrvolland plants.

Planting zones staked or flagged in field and locations subseqrrentiy established by appropriate
fiold sutveylng methods for record drorving presentation.

_ 85.

-- 86.

___ 87.

_ 88.
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Eore f..,rre> talU.r T+rC.Ar?re{v EArrrv krlrr+r frF-rrAL,A/Fta.i.Aq1-td\l
STORMWATER MANAGEMEJ'{T /_BlvIP f,'ACILITIES iNi> rV,S 9647vrr rVG

R-ECORDDRAWING CIIECKLIST bfarCpt

( Keyfor Checklist is asfollovts: XX Accel able N/A Not Apltllcnble Iaclnconplete)

V. Group C - Inllltration Practices ( Inclndes C-1 In\lrfttrio,t Trench: c-.2 Llllhztlon n'ench:
C-j lttfiln'ation Batfu; and C-4 ltfltrotion Bnsitl )

lirfC. Cf , All requirements of Section U, Minimum Standalds, apply to GrcrW C facilities as applicable,

XL 
"r. 

Facility is not locatod on fill slopes or on uatural ground in excess ofsix (6) percent.

{X- cs. Pretreatment doviccs prolided prior to entry into the infiltrstion facility. Acceptable pretreatmcnt
devices inolude sediment forebays, sedimeot basins, sedim€nt traps, sump pils or inlets, grass

channels, phurge pools or olher acceptable measures.

Three (3) or more ofthe follorving pretreatment devices provided lo protecl long term iutegrity of
str[oturc: grass channel; grass tilter strip; bottom srnd layer; upper filtor fubric layoq tso of
rvashed bank rul gravel aggregale.

![ cs. Sides of infithatiofi practice lined ryith filter fabric.

XX- Ce. Faoilityrvas not used. for erogion and sediment control purposes a:rd sedimelt rvas prevented from
enter.ing the facility to the greatcst extEnl possible during consttuction.

XX- Cf . Stabilization and acoeptable vegetative cover eslablishatl ovor conhibuting drainage area prior to
eonveyanc€ of stormvater lo the facilily.

,H- Cg. Minimum one hundred (100) foot separation horizontally lrom any known water mpply rvell and

flinimum one hundred (100) foot separation upslope from.any building.

)O( 69. Minimum twenty-five {25) foot separation down gradient ftom any structue.

XX C tO. Stormlvater oulfalls provided for overflorv associated rvith larger d€sign stoffrs.

lrVC. Ct t. No visual signs oferosion or chan'lel degr8dation immediatety downstream of facility.

XX - AZ, Fooility does not currenlly cause any apparent surface or subsurfase \valer problems to dorvngrado
properties,

NtE clt. observation well provided.

XX Ciq. Adeqlate, direcr acoess provided to the faoility for firtue maintenanoe, operation and inspection,

NA 
"u.

lage t0 of 16



( Eey for Cheekllst is os follofis: XLAceeplnble fulNot Applicable fnc Inconplele )

VL Group D - I'iltering Svstems f Inclvtles D-l Bioretention Cells; D-2 Svface Sand Ftlters: D-3
Undergrornd Sand Filters: D-4 Perineler Sand Fillels; D-5 Oryanie
Filters: and.D-6 Pocket Sand Filters )

N/li

D4,

STORMWATER MANAGEMENT / BMP FACILITII]S
RECORD DRAWING CMCKLIST

All requirements ofSeolion II, Minim .D Stardards, {pply lo GJorp D faoilities.

Sediment pretrealment devices provided.

For D-t BMPs (BioreteDtion Cells), pr€treEtment cotrsisting of a grass filter strip belorv level
spreader (deflectot); a gravel diaphragmi nnd mslch and planting soil lsyors rvere provided.

For D-l BMPs (Bioretention Cells), plartirgs consist of native plant species; vegetation ptovided

rvas based on zones of hydric tolorancos; trecs and understory ofshrtbs and herbaceous materials

rver" providdd; lvoody vegctation is abs€nt from inflorv locations; and trses are located arqund

facility perimeter.

Focility ws.s not used for erosion and sediment control prrrposes and sediment was preve$ted ftom
entering tb€ facility to the greate5t extent possible dnring oonstrrrclion.

No visible signs ofaccumulated sila/sediment rvere present in t}'e facility foltorving construclion or
alternately, accumulated silt/scdinent tvas properly removed

Filtering syslem is off-line from storm drainage conveysnoe system.

Overflo\y outl€t has adequate €rosion prolcotion.

Deflector, diversion, llorv splitter or regulator structure providcd to divert the water qualily volume
to the filtcring shuctur€,

Minimunr four (4) inch perforated underdrain provided it a clean aggregate envelopa laycr benoath
the faaility.

Minirnurn fifu (50) foot separation from any slope fifleen (15) peJoent or gteater. Minim[m one
hundred (l 00) fuot separation horizontally from any known wctel srpply rvell, Minimum one

hundred (l 00) foot sepaiation upslope and hventy-fivo [25) foot scpflratior downslopo from any

building.

Dt.

D2.

D3.

D5.

D6.

D7.

D8.

- .,- D9.

_ Dt0.

Dll.

Dl2. Stabilization and acceplable vegetative oovor established over aontributing drainage area prior to
conveyfiac€ of stormryalcr to thc facitity.

Dl3. No visual signs of crosion or ohannel degradation immediately downsksam offacitity.

D 14. Adequate, direct aocessprovided to the pretreatment areo and/or filter bed for future mainlenance.
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N/A STORMWATER MANAGEMENT / BMP FACILITIES
AS-BTIILT PLAN CHECI(LIST

. ( Key lor Checklltt lt aslollowst glccept|ble NlA Not tlppllcable l2glncotnplete )

VII. Group E - Orun Channel Systems ( Includes E-I $ret Svales (Check Dans); E-2 Dry Slales:snd
E-3 BioJilters )

--_ 
El. All requirements of Section II, Minimum Standards, cpply to Croup E facilities as applicable.

_ F2. Qpen ohannel system has constructod longinrdinal slope ofless lhan four (4) percent.

E3. No visual signs oferosion in lhe open channel systom's soil and/or v6g6talivo oovet.

_ 84, Open channel side slopesareno steeper than 2H:lV at any location. Prelerred channel sideslope
is 3H:lV or flatter.

_ E5. No visual signs ofponding are present at any looation in the opea chan'nel syst€m, exoept at rock
cbeck dam looations for E-l systems (Wet Stvales),

- 

E6. For E-2 BMPs (Dry Srvales), an underdrain system rvas provided.

--- 

r;7. Treated limbcr or rock che ck dams provided as prctrcatmcnt devices for the open ohannel systcm,

__ E8, Gravel diaphragm provided in areas rvherc lateral sheet florv from impervious surfaces are directly
cotrnected to lhe op6n ohannel system.

__ E9. Grass cover/stabilization in the open channel system appesrs adaptable to the specific soils and
. hydric oonditions for lhe site and along the channol system.

- 

EIo. Opea channel sysbem areas vilb gmss covers higher th4n four (4) to six (6) inches were properly
rnowed.

__ El I . Facility rvas not used for erosion and sediment control purposes ard sediment was prevented from
entering the facility lo the greatest extent possible durilg construction.

_ Elz, No visibte signs of accumulated silvsediment vere prese in lhe faciliry follorvitrg constructioa or
altcrnaiely, acc mulated silUsediment lvas properly removed and no atlyerse affects to the function
ofthe faoility are anticipated.

_ El3. l'or E-3 BMPs (Biofilters), the boltom rvidth is six (6) feet maxim[m al any location-

_ 814. For E-3 BMls @iofill6rs), sideslopes are 3II:lV maf,imrm at any looalion,

.-- E15, For E-3 BMls (Biofilters), the consttrctod channel slope is lcss than or eqtal to thr6e (3) percent

at any location,

-- 
El6. For E-3 BMPs (Biofilters), the conshuctcd grasr channcl is approxim0toly €qrdvalcnt to the

conskuct€d food\vay length.
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( Key for Checkllst ls rs follonts: XX Acceptable N/A Not Appllcable ltc Incouplete )

V[I. Group F - Dxtended Dry Detention ( Includes F-] Tinber Walls: antl F-z Dry &\tended Detentio,,

xlr

__ Fl.

F2.

__ F3.

F4.

__ 87.

-- 

F8.

__ F9.

F10.

_- Fl1.

____ Ft2.

_ Fl3.

._-_- Ft4.

_ Fl5.

Fl6.

STORMWATtrR MANAGEMENT / BMP FACILITIES
RtrCOFJ DRAWING CHECKLIST

tvith Forebal, )

All requirernents of Section II, Mininum Standards, apply to Group P faoilities.

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

Tinrber wall BMP nsed in intcrmittent stream orly. (ie, Prohibited in perennial slreamsj)

Forebay provided approximatcly 20 ft. upstream oitle facitity, Foreba;.s generally4lo 6 feel in
depth.

A reverse slope pipe, verticfll stand pipe or mini-barrel and riser rvas proyided to prevent aloggiog.

Principal spillrvay and outlet baffel provided consisting of reinfotced colctete pipe wilh O-Ring
gaskets for watertight joint ooastruction.

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

Lorv florv orifice, if used, has a minimum diameter ofthree (3) inohes or trvo'(2) inches ifinternal
orifice conlrol was ulilized and a small, cage type cxtemal trash rack.

Timbers prope y reinforced or concrclc looting provided ifsoil conditions lv€re prohibitive.

Timber wall cross m€mbers extended to a mini[um depth of trvo (2) feet belorv gtound olevation.

Protcotion against erosion and Bco$r ffom the lorv florv orifice and weir-flow trajectory provided.

Stilling basin or standard outlet protection providcd at principal spillway oullet.

Adoquate, direot acoess provided to the facility. Access ooffidor to facility is at ledst tef, (10) feet
rvide, slope is lels than hventy (20) perceut and appropriate slabilizalioa provided for equipmenl
and vehicle use. Access exte ds to forebay, staodpipe artd limber wrll, as applicablo.

No visual signs of undercutting of timber rvalls or clogging of the lorv otifice were present.

No visual signs oferosion 01 channel degradation immediately dowtrstream of facility.

No visible signs ofaccumulated silt/sediment wer€ present in lhe facility following construction or
altemately, accumulated silt/sediment rvas properly removed and no adverse sffects to the funclion
ofthe faoility are alticipated.

__._ F5.

F6.
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rr iA STORMWATERMANA.GEMENT/BMPFACILITIES
lr lr{ REcoRr}DRAWrNccHEcJ0rsT

( Kert lot Checklisl is trs fo orus: XX Aceeptrble N/A Not Appllcoble Inc Incouplete )

tX, Group G: Open Spaces ( lnctudes AII Opeti Space Types G-\; G-2; ant! G-3 )

-- 
Gl. All reqrdroments of Soction II, Minimrm Slandards, apply to Group G facilities as applicable.

-- G2, Construated impervious areas apppar to conform vith locations indicsted on the approved plan and

appear l€ss tban sixty (60) peroenl inpervious in accordance with the requirements ofthe James

City County Chesapeake Bay.Preservation Ordinance,

___ G3. Dedicated open space areas are in undistufb€d oommon areas, conservation oasemenls or sre
protected by other enforceable instr ments that ensures perpetoal prolcction.

__ C4, Provisions included to clearly speoi$ horv the natlrel vegelaled ar€8s utilized as dedicaied open

Space will be managed and field identified (markcd),

- 

G5. Adequate protection measlrres rvere implemented during constmclion to protect the d€fined
dedicated opon space arens.

__ G6, Dedioated open space areas wor6 not dislurbed during conslruction (ie, cleared, grtbbail or
graded).
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hJC.

XX

STORMIYATER MANAGEMENT / BMP FACILITIDS
RECORD DRAWING CIIECIilIST

( Key for Cheekllst ls asfollotps: XX Acceptahle N/A Not Applicahle lgglnconplete )

X. Storm Drninase Sysfems (Associated with BMP's Otrlv)

( Includes all ltrcidental slortntvater dtalflage conveJ,ance systens associsted vith SFFI4/8MP faeilities
such os ansl!e or ofslle Elo,,ttt droins, opzn channels, lttlels, nonholes, jrulctio,ls, otilel prolectiotrs,
defleclots, elc. These lscililtes are qtlemal to lhe treat enltt,rcttott oX, h arc dl|eclly associdted vllh
drainage-lo and/ot'rt'o r a co shl.cle.l Sff M/BMP facilily. The fulent o! lhF potlion of the certi/icarion is
lo occurulely ldenlif! lhe Ope and qt.antll)t of htflo|, o| outllol? points associaled vllh rhe faciliryfor'rtn |e
rcfet'ence. The Prcfessional nay use his/het ovn ttiscrelion lo delennfue inclusive lacilities to nteet the
intent o/lhls section. As a geneml rrde, stotnt dreinage st'stot ts rtould include incidental lecilities to lhe
nearcsl access str'',ctru'e tpslope or do*nslope Jt'ottr lhe nomtal pl\ryical Iinits ofthe tacility or 840 feet of
stonn drnlndEe car,r,etmnce slstern length, whichever is less. )

SDI. All reqtirements ofSeotiol II, Minimum Staldards, apply to Stoln Drainago Systems.

SD2, Horizonlal location of all pipe and str$chres relative to ths SWM/BMP faoility.

SD3. T)pe, top olevatiqn and itrvert elevation of0ll access type structures (inlets, manholas, etc.),

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

-E.fA

H,A

>{.X sns.

X[
XX

xII.

Class, length, width snd depth of riprap qnd outlot pfotections or dimensions ofspecial energ;r
dissipation struclures.

Other Svstems ( htcludes aqt non-lyplcal, special\', t at ul..ctt 'ed ot int oratipe stoflnrvaler
monagenent/BMP praclices or s)tsle s generully accepted fot use as or in
conjurrctiott vllh othet ccceptable storrnvater Nanflgetrtenl / BllP puclices.
Requires evidence ofprior satislaclory induslry use ancl ptior nnfi,'otunental
Division approvol, vafier or exceplion .)

01. All rcquircments of Soctiotr II, Midmum Standards, apply to this section.

02. Certificatioo crit€ria to be determiued on a case-by-asse trasis by the Elvironmental Djvlsion
specific to the proposed SWM/BMP facility,
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STORMWATER MANAGEMENT / BMP FACILITIES
R.ECORD DRAWING CHT]CKLIST

XIn. References ( The Jaues Clly Court\, Record Dra.wi g and Constr,tctio Certificafion Forras dnd
Checklistsfor Slonnwater Manageuent / BMP ftrcilities vere developetl nslng the

follon'lrtg sources and relerencec. )

Cl Baltimore Coudty, Maryland Soil Conservalion Distlict, As-Built Stormtvater Monagement Pond
Checklist.

0 Jam€s City Couttty, Virginia, Guidelines for Design ald Construotion of Stormwater Managemert
BMP's (October 1999).

D James City County, Virginia, Stormrvatei Detention/Retention Basin Design Chccklist and Eroeion
and Sediment Control and Stormwater Managemenl Desigl Plan Checklists. '

tr James City County Stornwater Policy Framervort, Final Report of the James City Co[nty BMP
Policy Project, October 1998, The Center for WalershBd Protection.

O Prince Georges Colnty, Maryland, As-BulLt Req irements Retention o! Det€ntion Pond/Basia.

O Prince Willism County, Virginia, Stornrvatcr Management Facl Shoat.

fl Slafford County, Virginia, As-Built Plan Checklisl.

0 Siormrvater Msnagemert Design Manual, NRCS Maryland Code No. 378, Pond Standards and
Specifications.

O USEPA/Watershod Management Institute, Stormvatef Management Inspection Forms.

O Virginia Imponnding Structure Regulations (Dam Safety), D€partmonl of Conseryation &
Recreation, 1997.

0 Virginia Brosion and Sediment Conlrot Handbook, Third Edition 1992, Virginia Department of
CoIIso atiot Rnd Recioation, Division of Soil and Waaer Conservation.

tr Virginia Stormrvatet Managemonl Handbook, 1999 edition, Virgioia Department ofConservalion
and Recreation, Divicioo of Soil and Waler Conssrvetion.

File SharedlS$/Ir4Prog\BMACertil\RDCC_f iltablo.npd
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Stormwater Management / BMP Inspection Report
Subsurface - Detention and Infiltration Facilities

James Citv Countv Environmental Division

County BMP ID Code (ifknown): 'r|\/C0cl1

Name of Facility:

Localion:

BMP No,: o",", 4lt Sl t 3

Name of Owner:

Name of Inspector: l11a-Cn<clO
Type ofFacility:

Weather Conditions: Type: E fdi Inspection D County BMP lnspection Program D Owners lrspection

Ifan inspection itcm is not applicablc, mark NA, otherwise mork the appmpriate column,

O.K. - The item checked is in rdequate condition end the maintcnanre program is currently salisfactory. No rctioD required,
Routine - Thc itcm checked requires attention, but docs nol present aD immediate threat to the function/integrity ofthe BMP.
Urgent - The item checked requircs immcdiote attetrtlon to kcep the BMP operational and prevent dsm|ge to the facility.

Provide atr explanation and details in the comment column, if routine or urgent ar€ merkcd.

Accessibilitv:

Roads

Parking Areas

Gates

Locks

Safety Fencrng

Access Points:

Trap Doors

Manholes/ Vaults

Grales

Observ Wells

Prctreatment D€vi"".r Bfnl"t OSump D Forcbay ft Other

Sediment

Trash & Debris

Structure

other f.B6gien
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Focillty Ilem o.K"

Primary Storage/ lnfiltration.A.rea Structurr (Pipe, Stone, elc):

Trash & Debris

SedimEnt

Fondins / Drawdown

Cracks

Joints

Seams

Coating

Aesthetics

Other

Inlet Structure # I (Describe Location)r N E O-f BOSi n
Condition of Structure

Erosion Zirr e€rr;, cn - n^rincJ?-
Trasb and Debris

Sediment

Aesthetics

Other

Inht Structure # 2 (Dcscribe Locotion): fr t 6qsin
Condition of Structure

Erosion 2;t\ Pra-rt'orr -rY)irudz-
Trash and Debris

Sediment ,/
Aesthetics

Other

Inlet Structure # 3 (Describe Lo{ation):

Condition of Structure

Erosion

Trash and Debris

Sediment

Aesth€tios

Other

Outlet - Principal Overtlow or Bypass Structure (Describc Locltion): : -f $OS"i n
Condition of Structue

Erosion * fftiln e- €it\+
Trash and Debris ,/
Sediment (/
Other
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Nusiance Typ€ Conditions:

Mosquito Breeding

Animals. Rodents

Graffrti

Otfter

Perimeter (Contributing Drainage drca) Condltions:

Stabilization an(^ci-2- €i\\ eoq',or1 li ^\"t5,i a^Jw
VegetaiioD Condilion

Trash and Debris

Aesthetics

Other

Ovcrall Erwironmental Divlsion Internal Reting:

Signrture: "*", 'J/rg l'a'

SWMhogtBMP\ColnspProg\SubDetlnfi l. wpd
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COTINTY OF JAMES CITY, \IR.GINIA

DECLARATION OF COVENANTS

INSPECTION/tr{AINTENANCE OF DRAINAGE SYSTEM

oN,madethis 4% 4pyor &e9"ltheY-
Qe4a h n'td #r*ner;sHtp

Qcupy

20e3_,THIS D
between Lr be

e- ltjd I I

\IENANTORIp), ") owner(s) of
Q2;gnofl ("a(E.r'

following property:and all successors in

project
Document No..--..---------.- Deed Book ----".........-. Page No. 

-; 

Instrument No.
OSoo 31Trg .*d th" courrty offu-*t citv^ vitniniu (*cotli'ttY.";

WITNESSETH:

the COIjNTYasfollows:

i'-.:'; .':." :.: '' l. TheCO\IENAI{TOR(S)shallprovidernaintenanceforthedrainagesystemincluding
i : l :, , any runoffcontrolfacilities, conveyance systems and associated easements, hereinafter referred to as

: the 'ISYSTEMU located on and serving the abovedescribed property to ensure that the SYSTEM
| , . .' i :. .: :' . ,, is illd sqmains in proper working condition in accordance with approved desigr standardg and with

i , ,' within any Virginia Departrnent of Transportation rigtrts-of-way.

2. Ifnecessary, the CO\IENANTOR(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 COVENANTOR(S) shall provide and maintain perpetual access from public
right-of-ways to the SYSTEM for the COLINTY, its agent and its contractor.

4. fiTeCOVENANTOR(S) shallgranttheCOUNTY, its agent and its contractoraright
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 coLtNTl the covENANToR(s) shall fail to
rnaintain the SYSTEM in accordanoe with the approved design standards and with the law and

applicable executive regulations, the COIINTY may perform all neoessary repair or maintenance

work, and the COIJNTY may assess the COVENANTOR(S) and/or all property served by the
SYSTBM for the cost of the work and any applicable penalties,

J*sh*ufueJ- + o +A co / Lb g

rto*+"1-l *" Y* ' /e, ac't'+
Page I Revised 0l/02



6. The COVENANTOR(S) shall indemnifr and save the COUNTY harmless from any

and all claims for damages to persons or property arising from the installatioq oonstructiorq

maintenance, repair, operation or use of the SYSTEM.

7. The COVENANTOR(s) shatl promptly noti$/ the COTINTY when the

COVENANTOR(S) legaily transfers any of the COVENANTOR.(S)' responsibilities for the

SYSTEM. The COVENANTOR(S)' shall supply the COIINTY with a copy of any document of
transfer, execuXed by both parties.

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

COVENANTOR-(S) and the CO\IENANTOR(S)'heirs, executors, administrators, successors and

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

9. This CO\/ENANT shall be recorded in the County Land Records.

bl:

?rint NamelTitle fr-r,*.r r Lt$6e{n4 SP, (. P.

ATTEST:

covENANTOR(S)

Print Name/Title
ATTEST:

Page2 Revised 01/02



CITY/C€{D{TY OF

, lvly Commission expires:

Approved as to form:

drainage.pre

This Declaration of Covenaots preparedby:

\
J)*rl* *$*'*t=
(PrintName)

*Eatw fl^tl.t'raEz-
I tAwF $P4p"|cretTeu-ry
Giae)

t2 Socrtl TRreb sf
(Address)

erctt'rns^sblV* zaztl
(crD (State) (zip')

I hereby certifr that ontns t'4 aav or .tlpftfl'$e-', 2ogZ before the subscribed. a

Notarv Public of the State of Vireinia. and for the CitviGcu.rntv of
oersonallvaoneared filan f. t,t(V'Gr{Uf an(personally appeared fi IAn T. U' rc,er( UT and did acknowledge the aforegoing
instrument to be their Act. J '

, r'fr,
/\ IN WITN.ESS WHEREOF, I have herzunto set my hand and official seal this 7 day of
J l(ce'-nrhcru .20a3-

aforesaid

Page 3 Revised 0l/02



AES CONSULTING ENGINEERS
Engineering, Surveying, and Planning

5248 Olde Towne Road, Suite 1

WILLIAMSBURG, VI RGI NIA 231 BB

Phone: (757) 253-0040
Fax: (757) 220€994

ATTN: Scott Thomas

co.:

lddress:

James City County Environmental

WEARE SENDING YOU THE FOLLOWING ITEMS:

tffiEROFTMN$Milffi

n Specification(s) ! Change Order

n For review and comment

I As requested by:

pLoql d''fl^?

THESE ARE TRANSMITTED as checked below:

X original(s) n Prin(s)

! Copyof letter(s)

n Phn(s)

n other:

! For your signature

n Rs you requested

ffi Foryourapproval

fi For your use

n other:

REMARKS:

Scott,

,w
These survey as-builts reflect fre condition of the site on April 22, 2004. The as-builts were prepared by AES and
given to the contractor but were not submitted to the coung. Please refer to the approved site plan by Landmark
Design Group or to Landmark Design Group for questions pertaining b the design of the BMP and b Rob Letchworth
of Richard Crowder Construction for questions conceming the construction of the BMP. The telephone number for
Richard Crowder Construction is 804-748-8448.
Thank you,
Frank Sluss

lf enclosures are not as noted, kindly notity us at once.

File name: ClDocufients and Sellingslfs\My DocumentsUC@UNW ENVIRONMENTALI-ooc
Form Rev. 7r'02

COPIES DATE No. of Paoes DESCRIPTION
3 4t30t04 2 As-builts for BMP at Wythe Will Distribution Center
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WYTHE.WILL DISTRIBUTION WAREHOUSE
AT

STONEHOUSE COMMERCE PARK
JAMES CITY COUNTY. VIRGINIA

Ll[r]G# 2m3151400.{D

SITE DEVELOPMENT PLAI\
PROJECT NARRATIVE

AND
CALCULATIONS

Revised llecember 11. 2llX)3

November 25, 2003
October 28, 2003 4fi'

I*xnl'lnm
Engineers r Planners o Surveyors e Landscape Architects o Environmental Scientists
4029 lronbourd Road, grite l0O, Wifliamsburg,VA 23188 (7571253-2975 Fifi:/757,22940+9 htdg@landtna*dg.com
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SITE DEVELOPMENT PLAN
PROJECT NARRATIVE AND CALCULATIONS

WYTHE-WILL DISTRIBUTION WAREHOUSE
ATI sroNnnousn COMMERCE pARK

JAMES CITY COUNTY, VIRGINIA

I LMDG# 2003151-000.09

r Proiect Narrative

I The proposed Wythe-Will Dishibution Warehouse is located in Stonehouse Comrnerce Park in James City County,F Virginia. The proposed 15.6-acre parcel fronts on LaGrange Parkway and is adjacent to Route 600, Six Mount Zion
Road. The existing land is undeveloped, and is covered by uncultivated fields and stands of mature trees.

! The proposed conshuction is a warehouse and distribution faciliry, with offrces, having an overall footprint of
approximately 100,000 square feet. The current interior configuration calls for 94,400 s.f. ofwarehouse, and 11,200 s.f.

I of office split over two stories. There are dock-height doors provided for tle warehouse, as well as small area for staging

I of trailers and tuming movements adjacent to the loading docks. There is an area of the site identified for an additional
43,200 square foot warehouse expansion. 95 parking spaces will be provided in a separate employee,/visitor lot along the

I LaGrange Parkway side of the building. An on-site stormwater management facility will be constructed for this projec!

I which is sized to serve the current and the anticipated future expansion.

I Adiacent Areas

I Adjacent areas include active and fallow fields, wooded areas, ravines, and existing commercial/industrial developed land.
No residential areas are immediately adjacent to the work area. At the bottom of the ravine along the south border of the
site, there exist wetlands and streambed.

Ir Off-Site Areas

- 
A"y 

"ff*it" 
b.r"w operations will be required to be in conformance with State and Local regulations. Off-site disposal

I 
shall be in conformance with State and Local regulations, i.e. disposal in an approved landfill or borrow site.

Critical Areas

I Along the south border ofthe property, there exist steep slopes and wetland areas. Along the eastem properfy line, there
I exists a 125-foot landscape buffer, and within this buffer the 50 feet nearest to the road right-olway are to be preserved

undisturbed. The project has been engineered to avoid all impacts to these critical areas.

I Soils
The site is covered with sandy, loamy soils with a low shrink/swell potential. The soils observed in-situ are in general

I agreement with the soils mapped in the Soil Survey. Mapped soils include:

F r I lC Craven-Uchee Complex (6 to l0 percent Slopes)

I r l4B Emporia Fine Sandy Loam (2 to 6 Percent Slopes)

t r l5E Emporia Complex (15 to 25 Percent Slopes)
r 198 Kempsville-Emporia Fine Sandy Loam (2 to 6 Percent Slopes)

I 
r 31B SutTolk Fine Sandy Loan(2 to 6 Percent Slopes)

t 
A complete geotechnical report is being prepared for this project by Schnabel Engineering Associates. That report should

r be referred to for further specific information regarding soil characteristics at the site.

I
WYthewill Distibution Warehouse prepared By:
at Stonehouse Commerce Park 2 The LandMark Design Group

I Revised 12lU/03.lIl25lO3,LOtZgl2OO3 LMDG # 2003151-000.09
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Sanitary Sewgr
Gravrty sewer is not available at the site, so an on-site private wastewater pump station will be installed. This station will
pump via small diameter force main to an existing force main stub to the east of the eastern entrance to the site. This stub
leads to an existing sanitary force main that runs roughly parallel to LaGrange Pmkway, north of the road. This site will
utilize an on-site gravity sewer system that will tie into the on-site pump station. Operation, maintenance, and emergency
procedures will be in compliance with Local and State regulations.

Domestic Water & Fire Protection
An existing 16" water main runs along the east side of LaGrange Parkway behind the curb. The proposed project will be
served from this water main for both domestic water and fire protection needs.

The proposed construction will tap the existing 16" line to the east of the fiuck entrance. An 8" tapping sleeve and valve
will be used for this purpose. The domestic service will be obtained via a corporation connection from the 8" extension.
A detector check valve and vault will be installed and then the 8" fire protection service extended to fhe building. The
buitding will be sprinkled, and hydrants will be extended in a partial loop around the building for added fne protection.

Stormwater
Existing Conditions

The site is currently occupied by fallow fields and mature stands of trees. Topography is rolling with several guts and
ravines around the east and south borders ofthe site. The site generally drains from northwest to southeast via
overland flow, with no defined channels cutting through the site. To the east, two culverts pass under Rte 600
providing relief from both roadway drainage and overland flow {iom the site. To the south, the overland flows end up
in the ravine bordering the soutl end ofthe site. These outfalls drain into an un-named tributary of France Swamp, to
Ware Creek, and eventually to the York River. The site is located in the Chesapeake Bay Preservation Area, but not
within any Resource Protection Area boundaries.

Proposed Storrmuater Management System
On-site stormwater management for the 15.6-acre parcel will be accomplished with a storm drain system consisting of
gutters, inlets, pipes and sediment filters. The entire developed area ofthe site will be collected in lhe storm sewer
system. This storm sewer will outfall into an on-site Storm Water Management Pond to accomplish storm water
quantity mitigation. The on-site Storm Water Management Pond overflows into an existing 15" culvert under Rte.
600, at the eastern boundary of the site.

Stormwaler Management
Two 30' deep borings were advanced at the north and south ends of the proposed Storm Water Management Facility
at the center ofthe Facility. The approimate existing ground elevation at each boring location in 80.0. Stabilized
water surface occurs at a depth of25' or approximate elevation 55.0. The soil profile derived from the boring
information yields a zone of Sandy Loam (SC) and Loamy Sand (SM) approximately l5'thick, followed by a 3'thick
Layer of Clay, then returning to the Sandy Loam - Loamy Sand mix and then ground water. The Clay layer occurs at
approximate elevation 65.0 and extends to approximate elevation 62.0. Overflow will be provided for by installation
of a 15" diameter culvert between the Facility and an existing 15" diameter culvert at Six Mount Zion Road, The
Sandy Loam - Loam Sand soil yields an infiltration rate of approximately l.7"/hour. The Facility is sized to over
control the runoff from the 7 , 2, 10, 25 and 100-year storns as shown in the Appendix A calculations. The over
control results in total attenuation and containment of these storms. This Facility, while not required to provide runoff
water quality improvement pursuant to the Master Stormwater Management and Chesapeake Bay Preservation
Ordinance Compliance Plan and calculations attached herewith, will provide runoff water quality improvements.

Wys}e-Wll Distribution Warehouse
at Stonehouse Oommerce Pa*
R€viscd 12l 1rl03, LLlZ5l03, 10/28/2003

Prepared 8y:
The LandMark Design Group

LMDG # 2003151-000.09
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Stormwater Pollufion Preyention Controls
Virginia Pollutant Discharge Elimindion System Permit

The Contractor shall ensure compliance with the requirements of VR 680- 14- 19 Virginia Pollutant Discharge
Eliminafion System (VPDES) General Permit for Storm Water Discharges fiom Con-sfiuction Sites, including but not
limited to procwement, implementation, documentation, and inspections.

Respo ns ib le Land Dist ur ber
Upon award of the contract, and before any land disturbing activity can begin, the Contractor shall execute and submit
inforrnation shown on the Responsible Land Disturber form to the James City County Environmental Division (see
Appendix C for a copy of the form).

Erosion and Sediment Control
Erosion conhol measures will be constantly maintained during construction and only removed once final stabilization
ofthe site is achieved. Construction-phase erosion and sediment controls are designed to retain sediment on site to
the maximum extent possible. The control measures selected will be installed, inspected, and maintained by the
Contractor in accordance with the manufacturer's specifications, Counf codes, the Virginia Erosion and Sediment
Control Handbooft, latest edition, and good engineering practices.

Stabilization practices that will be utilized on the site include, but are not limited to, temporary seeding, mulching, and
permanent seeding. These practices will be implemented as soon as possible upon cessation of construction activities
in their respective areas. In no case shall an area remain un-stabilized more than 7 days after disturbance in that area
has ended, unless construction in that area is to resume within 30 days of initial cessation.

When temporary stabilization is needed, it shall be applied in accordance with the VESCH section 3.31 for the
Coastal Plain area. The quantities for Temporary Seeding me as follows:

Seeding Mixture per Acre (refer to Table 3.3 1-B, VESCH)
Sept. I -Feb. 15

100 lbs of 50/50 mix of Annual Ryegrass and Winter Rye
Feb. 16-Apr.30

100 lbs ofAnnual Ryegrass
May I -Aug.3l

50 lbs of German Millet
Lime 6000 lbs per Aue (unless pH test suggests less per VESCH guidelines)
Fertilizer 600 lbs per Acre of 10-20-10
Mulch 2000 lbs per Acre

Once the clearing and filling operations are completed, permanent stabilization will be applied to the entire site in
accordance with the practices outlined in the VESCH section 3.32 for the Coastal Plain area, and as specified on
the Landscaping Plan developed for this project. The quantities for Permanent Seeding can be found on the
Landscape Plan.

Several structural practices will be implemented on the site. Conshuction Entrances will be installed prior to allowing
consbuction traffic egress from the site. The entrances will keep construction traffrc from transporting site sediment
to off-site streets or adjacent on-site paved areas that could result in silt-laden runoff entering the existing storm
system. Silt Fence will enclose the entire site and will prevent the travel of sediments via overland flow fiom exiting
the site as well as prevent erosion due to storm water runoff. A temporary Sediment Trap will be installed along the
southern toe of slope where silt fence is inadequate to trap and filter runofffiom the site. Inlet Protection will be
installed at all existing and proposed inlets to prevent sediments from entering the drainage systems. Rock Outlet
Protection will be placed at the end of exposed drainage pipes to reduce velocities and discourage scour. Temporary
Diversion Dikes will break up the overland flow into smaller drainage areas and will direct runoff to the Temporary

Wyhe-Will Distribution Warehouse
at Stonehouse Commerce Park

Prepared By:
The LandMark Design Group

LMDG # 2003151-000.09Revlsed 12/ 1U03, LU25|A3, 10/28/2003
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Sediment Basin. Sediment must be removed from barriers, traps, and basins when design capacity has been reduced
by 50%.

Sto rm ll/al er M anag ement
Storm Water Management for this site is accomplished through an onsite storm water management facility. The
pond has an overflow structure, however, the runofffrom the 1,2, 10, 25 and 1O0-year storms will be contained
below the overflow structure. The Storm Water Management Facility will be an infiltration basin, providing for
additional water quality as well as quantlty improvements.

Other Controls
All waste materials, including solid, hazardous, and sanitary waste, will be disposed of in a manner specified by
Local or State regulation or by the manufacturer.

Public roadways will be kept clear of accumulated sediment. Bulk clearing of accumulated sediment will be
achieved by sweeping or shoveling, and will not include flushing the meas with water. Cleared sediment will be
retumed to the point of likely origin or other suitable sediment control disposal location.

Other potential pollution sources such as vehicle fueling, sanitary water facilities, and the like shall be managed in
a manner consistent with local and state regulations.

Maintenance and Inspection
Disturbed areas of the construction site and areas used for storage of materials that are exposed to precipitation that
have not been finally stabilized, structural control measures, and locations where vehicles enter or exit the site will
be inspected at least once every seven calendar days and within 24 hours of the end of any storm event measuring
.5 inches ofrainfall or greater. Where areas have been finally stabilized, such inspections shall be made at least
once every month. Copies of the report forms for Inspection and Maintenance can be found in Appendix D.

Based on the results ofthe inspection, the site description and pollution prevention measures identified on the plan,
in accordance with the permit, shall be revised, maintained, or repaired prior to the next anticipated storm event. If
maintenance prior to the next anticipated storm event is impractieable, maintenance must be scheduled and
accomplished as soon as practicable. In no case shall these modifications be completed later than seven (7)
calendar days following the inspection.

An Inspection and Maintenance Report will be made after each inspection. Copies of the report forms to be
completed by the inspector are attached. The inspection reports shall be signed in accordance with the permit
requirements. Major observations of the report will include:

r The location(s) of discharges of sediment or other pollutants from the site
r The location(s) of BMPs that need to be maintained
r The location(s) ofBMPs that failed to operate as designed or proved inadequate for a particular need that did

not exist at the time of inspection.

The report will identi$ any incidence of noncompliance. Where a report does not identiff any incidents of
noncompliance, the report shall contain a eertification that the facility complies with the storm water pollution plan
and the permit. These signed reports can be provided to the County's inspector at the completion of the project.

Non-Storm lVater D is c h arg e s
It is expected that the following non-storm water discharges will occur from the site during the consfuction
period:

I
Wythe-Will Distribution Warehouse
at Stonehouse Commerce Park

I Revlsed 12111/03,Lll25l03,IOt28l7OO3
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Pavement wash waters (where no spills or leaks of toxic or hazardous materials have occurred, and the
pavement has been cleared in accordance with the procedures outlined in this document and applicable
County ordinances).

Uncontaminated groundwater.

All downsheam sedimentation and erosion conhols shall be in place prior to any non-storm water discharges.
These discharges will be directed to areas that are stabilized and protected to minimize erosion.

Cessation of l{ork
A VPDES General Permit Notice of Termination must be submitted when an operator no longer wishes to be
covered under a VPDES General Permit for Storm Water Discharges from Construction Activities, The form is
attached to this document and rnust be completed and submifted by the contractor.

\tttythe-Wll Distribution Warehouse
at Stonehouse Commerce Park
R€vked 12l1U03, LU75/03, 1012812003
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BMP AREA
SERVED
ACRES

BMP
POINTS

:

FRACTION
SERVED
BY BMP

WEIGHTED
BMP

POINTS.

Rv Rm V

$c-Fi)

V
(c.F.)

HxV
(c.F.)

1 WET POND 32.6 I o.201 1.808 0.50 0.4s 0.611 26626 106504

2 WET POND 25.1 9 o.155 1.392 0.s0 0.45 o-471 20500 82002

R.M. POND 68.O I 0.419 3,352 0.50 0.45 1.275 55539 138848
TOTAL 125.7 6.551

NATURAL
OPENSPACE
OUTSIDE OF
R.M. POND(AC) 85 10 0.344 s.437

Rv=0.0541.0091, ASSUME l=50%
Y=(Rm)(Hv)/12*AREA
H=2.5 FOR I POINTWET POND
H=4 FOR I POINTWET POND

TOTAL BMP POINTS 10.o

AREA SERVED BY RICHARDSONS MILL {ACRES) 68.0
DEVELOPABLE AREA (ACRES) (247.S8s.0) 162.3
AREAfiROUGH BMPS 125.7
TOTAL AREA OF S|TE (ACRES) 247.3
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Runoff and Basin Routing Calculations
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rspte
ilspre :
i25 ple :
i166 ple :

2,7 in.ltu.
3.5 in./hr.
4,4 in.ll'r.
5.3 in./hr.

Qz pre -
QroPre :
Qzs Pre :
Qroo pre:

4.3 cfs
5.6 cfs
7.0 cfs
8.5 cfs

DRAINAGE CALCULATIONS

rer /am-1/*ua il l#tt :r7"
la-c*tu

\t

*rt''EF': 
O:'

;:.::i,T1n.

r#;

Site Development Reduces tg.to$ min. and Increases Ct@,*
[2.5 ac landscaped @0.35{a$5c roof & paving @ 0.lp/31

". ff;::, : lilifl
Qro post = 15.9 cfs
QrooPost : 22.3 cfs

Summary of Peak Storage Elevations (Bottom @ 62.0)
1 yr. 2.6'
2 yr. 1.4'
10 yr. 2'
100 yr. 2.8'

, rrt6'
1JA-

&

I
t
I
I
I
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I
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InfiltrationRate l.}2"lhr.
Averase

2.41"llv.
1.7"ttu.

Drawdown Summary
I yr. 2.6'xl2"l'+1.7"/hr.:18.4hours
2yr. 1.4'xl2"l'+1.7"/hr.=9.9hours
l0 yr. 2'xl2"l'+7.7"ftr.:14.1 hours
100 yr. 2.8'x12" l' +1.7"/1u.:19.8 hours
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POND-2 Version: 5.20
S/N:

Wythe -Wi I 1@StonehouseCommercepark
Flna] Tnfiftration Basin Staqe

CALCULATED a2-10-2003 15:052L2
DISK FIIrE: A:WYTHE4 .VOL

Pl-animeter scale: 1 inch = 1 ft.

ELevation
(fr)

PJanimeter
(sq.in. )

*
Volume

( cubic - ft )

Volume Sum
(cubic - ft )

Area A1+A2+sqr (A1*A2)
(sq. ft) (sq. ft)

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

62.00
54.00
56.00
58.00
70.00
72 .00
74.O0
75.00

1_6, 200 .00
1_8,800.00
21-,400.00
24 t2O0 .00
27, t_00 .00
30, 000 .00
33,100.00
35,200.00

L0 t zvv
l_8, 800
21,,400
24 ,200
27 ,L00
30, 000
33,100
36 ,200

0
52 ,452
60,258

94 ,6L2
103, 915

U

34, 969
40,L72
45,57L
5L,273
57 ,075
63, 075
69,277

U

34, 968
75, 1_40

1,2O tTtL
1,'7L,984
229 ,059
292 , t34
36L,4Lt

2IA : (sq.rt (Area1)

where : E1,, E2
!;a
Areal , Area2
IA

ClosesE two elevaLions
Elevation at which to
Areas computed for E1 ,
Interpol-ated area for

((Ei-El-) / (E2-8].) )* (sq.rt (Area2)-sq.rr(Area1) ) )

with planimeter data
interpolate area
E2, respectively

la -L

Incremental volume computed by che Conic Method for Reservoir Volumes.

Volume = (1 /3) * (EL2-EL1 ) * (Area1 + Area2 + sq.rt. (Areaj_*Area2) )

where: EI-,1-, EL2 = Lower and upper elevations of t.he increment
Areal ,ATeaZ = Areas computed for EI_,l-, EI_,2, respectively
Volume = Incremental volume between EL1 and EL2
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I
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POND-2 Versionr 5.20 S/N: Page 1- of

t 'tEer-
?A Rod€-

Executed 11,25-2003 l7z02t40
Constructed file:
A:WYTHE1 .HYD

Input Data for Hydrograph

VOLUIvIE = 46, 809 cu. f t .

I 'I ame
(hrs)

t row
(cf s)

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

0.00
9.50

r_0 . 00
10.50
11. 00
L1.50
12.00
12 .50
13.00
13 .50
14.00
l_4 .50
l-5 . 00
1_6 . 00
1_7.00
t-8 . 00
r-9.00
20.00
21 .00
zz.uu
23.00
24.O0

0.0
0.0
0.0
0 .1-
0.2
0.5

15.5
L.7
1.0
0.8
u.b
u-:)
u-5
0.4
0.3
n?
0.3
o.2
o.2
v.z
0.2
0.0



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

T

POND-2 Version: 5.20 S/N: Page 2 of 3

Executed 11-25-2003 77 :02:.40
Conslructed file:
A:WYTHE1 ,HYD

File Summary for Constructed Hydrograph

VOLUME = 46.809 cu.ft. 'r 
^-t -^ 6!

Time
(hrs )

-; 
;;

0.50
l_.00
1 qn

2.00
z .3u
3.00
3.50
4.00
4.50
5.00
5 .50
6.00
5 .50
7. 00
7. 50
8.00
8.50
9.00
9.50

10. 00
10.50
11.00
11.50
12.00
12.50
13.00
13.50
14.00
14.50
L5.00
L5.50
15.00
15.50
17.00
1-7.50
18.00
18.50

t l-ow

--; 
;--

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1-
0.2
0.6

r-5 .5
'1 '7

1n
0.8
0.6
0.5
0.5
iA
0.4
n4
0.3

tt <



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

POND-2 Version: 5.20 S/N:

Executed l-1-25-2003 I7 zQ2:4Q
Constructed file:
ATWYTHE1 .HYD

Fi-le Summary for Construct,ed Hydrograph

VOIJUME = 46,809 cu.ft. = 1.07 ac-ft

Time
(hrs)

Flow
(cfs )

19.00
19.50
20.00
20.50
21.00
21.50
22.O0
22 .50
23.00
23.50
24.QQ

0.3
o-2
o-2
o-2
o-2
o-2
o-2
o_2

0.1
0.0

I
I
I
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Quick TR-55 Ver.5.46 S/N:
Executed: 16 : 55 :20 l-1-25-2003

MODIFIED
---- Graphical Summary

First peak outflow point assumed

RATIONAL METHOD
for Maximum Required Storage ----

to occur aL Tc hydrograph recessj-on leg.

Wythe -Wi 1 L@StonehouseCommercePark

* Peak fnflow: L2.L7 cfs Inflow .IfYD stored: WYTHE2 .HYD *
********************************tc*************************************

******************************************************JrJrrcrt*+*\!******
* RETURN FREQUENCY' z vr I allowabl_e Outflow: 6.gO cfu *
* tC' Adjustment: 1.000 | Required Storage: l6}?5r.d. ft. *
*---- ------*

I

/-------
Td = 34 minutes

Approx. Duration for Max. Storage
I

ReLurn Freq: 2 yr
C adi . f actor: l- . 00

5.00 minutes
5.700 inlhr
26.68 cfs

Area (ac) :

Weighted C:
Adjusted C:

7.80
0 .60
0.60

F
L
o
w

f

I

'l

I

I

X

. Required Storage
L5,L75 cu. ft..l

Ixxxxxxlxxxxxxxxxx
I
I

ooooooooooooo

NOT TO SCA],E

"d= 
34 minutes

I = 2.500 in/hr
O = 12.17 cfs

x
o o o O= 4.30 cfs

x (A11ow. Outf low)

Xx
o

9.19 minutes 3 t ,23 mrnutes
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I
I
I
I
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I
I
I
t
I

x
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Quick TR-55 Ver.
Executed: 16:55:

q atr q /\T.
zu rr-15-zuv3

MODIFIED
---- craphical Summary

First peak outflow point assumed

RATTONAI METHOD
for Maximum Requj-red Storage ----
to occur at Tc hydrograph recession leg.

Wyt he - Wi 1 l@stonehougeCommerc ePark

********************************************************lr*************
* RETURN FREQUENCY: 10 yr* 'C'Adiustment:1.000

I A1lowab1e outflow: 5-60 cfs *
I neguired Storage : 22,326 cu. ft . *

* Peak Inflow: 15.8T cfs Inflow .HYD stored: WYTHE10 .HYD *
**************:k*********************************it*******!t*************

t,

/ -------
Td = 36 minutes I Return Freq: 10 yr

Approx. Duration for Max. Storage ------/ C adj.factor: 1.00

Tc= 5.00 mi-nutes
I = 7.000 in/hr

.a 
= 32.76 cfs

. Required Storage
22,326 cu. ft.

.l
Ixxxxxxlxxxxxxxxxx
I
I

ooooooooooooo

NOT TO SCAIJE

35 minutes
3.390 in/hr
15.87 cfs

O= 5.60 cfs
x (AIlow.Outflow)

X

Area (ac) :

Weighted C:
Adjusted C:

7 .80
0.60
0 .60

F
L

W

c
f

I

x

Td:

x
ooo

9.l-5 minutes 39.24 minutes



I
I Quick TR-55

Execut,ed: 16
Ver.5,46 S/Nr
:55:20 11-25-2003

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

---- Graphrical

First peak outflow point

MODTF]ED RAT]ONAL METHOD
Summary for Maximum Requlred Storage ----
assumed Lo occur at Tc hydrograph recession leg.

Wyt he -Wi 11@st onehouseCommerce Park

**********************************************************************
* RETURN FREQUENCY: l-00 vr* 'C' AdjusLmenE: 1.000

Allowable Outflow:
Reguired Storage:

8.50 cfs *
?n Arq nrr fF *

* Peak Inflow z 22.28 cfs fnfLow .HYD stored: WYTHE]-00.HYD *
**tr*******************************************************************

)
Td = 37 minutes I Return Freq: 100 yr

Approx. Duratj-on for Max. Storaqe ------/ C adi.factor: j-.00

T
I

.O
I't'

I

Ixx

c= 5.00 minutes
= 9.530 in,/hr
= 44 .60 cfs

Parrr r i rad
30, B2g

Ixlxxxxxx
I

oooooooo

xxxxx

ooooo

Area (ac) :

Weighted C:
Adjusted C:

Td=

x
oo

37 minut.es
4.760 in/hr
22.28 cfs

8.50 cfs
(AI]ow. Outf low)

X

x

7 .80
0 .60
0 .60

F
L
o
W

c
f
s

Storage
arr €+

Xl{:{X

x
o

NOT TO SCAI.,E

40.09 minutes9 .05 minut.es
I
I
I
I
I



I
r Qulck TR-55 Ver.5.46 S/N:
f Executed 15:55:20 1t-25-2003
I

Wythe - Wi 1 1@St onehous e Commerc e park

I

t **** Modified Rational Hydrograph *****
t weighted c = 0.600 Area= 7.800 acres Tc = 5.00 minutes

Arri,rcFaA .' = 0.600 Td: 34.00 min. I= 2 -G0 in/hr ep= LZ.L.I cfsII RETURN FREeUENCY: 2 year storm Adj . factor = 1.00
Output file: WYTHE2 .HyD

I
I ,Iili""

HYDROGRAPH FOR MAX]MUM STORAGE
For the 2 Year Storm

Time increment = 1.00 Minutes
Time on left represents time for first e in each row.

I
I
I
I

I
I
I
I
I
I
I

0.00
7.00

l_4.00
21_. 00
28.00
35.00

0.00 2.43 4.87 7.30 9.73 L2..J,7 1,2.L7
t2-I7 1_2.L7 a2.t7 L2.1,7 L2.L7 L2.I7 1,2.L7
12.L7 12.L7 L2.L7 L2.I'7 L2.L7 1"2-:-7 t2.L7
a2 .77 72 . 1_'7 L2 . t7 L2 . L7 L2 . L7 1,2 . 1.7 1,2 . 1,7
12.17 1_2 .1_'7 L2 .t7 1_2 .L7 L2 .L7 12.L-7 L2 .L.7
9.73 7.30 4.87 2.43 0.00

I
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I
I
I
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I

Quick TR-55 Ver.5.46 S/N:
Execut,ed: 16:55:20 11-25-2003

Wythe -Wi I f @StonehouseCommercepark

**** Modified Rational Hydrograph *****
WeighLed C = 0.600 Area= 7.800 acres Tc = S.0O minutes

Adjust.ed C = 0.600 Td= 36.00 min. I= 3 . 39 j-n/hr ep= j_5.87 cf s

RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
Output file: WYTHE1O .HYD

Time
Minutes

HYDROGRAPH FOR MAXIMI,IM STORAGE
For the l-0 Year Storm

Tlme increment = 1.0O Minut.es
Time on left represents time for first e in each row.

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

0.00
7.00

14.00
21.00
28.00
35.00

0.00
15.87
15.87
15.87
15.87
15. B7

l_5.87
L5.87
L5. B7
15.87
l_5.87
0.00

3.I7 6.35
15. 87 15. 87
15. 87 15. 87
45.87 15.87
15. 87 15.87
15 . 87 12 .69

9.52 L2.69 15.87
l_5.87 L5.87 15.87
15.87 15.87 15. 87
l-5. 87 15 . 87 15 . 87
15.87 15.87 15.87
9.52 6.35 3.1_7



I
I
I

Quick TR-55 Ver.
Executed:16:55:

Time
Minutes

s .46 S/N:
20 1_t-25-2003

Wythe -Wi I 1@S tonehous e CommercePark

I **** Modified Rat.ional- Hydrograph *****
I Weighted C = 0.600 Area= 7.800 acres Tc = 5

I Adjusted C = 0.500 Td= 37.00 min. r= 4.76 j'n/hr
Ir RETURN FREQUENCY: 100 year storm Adj.factor = 1.00

Output file: WYTHEI-OO.HyD

00 minutes

Qp= 22.28 cfs

t
I

HYDROGRAPH FOR MAXTMT}M STORAGE
For the 100 Year SLorm

Time increment = 1. 00 Minut.es
Time on left represents time for first e in each row.

I
I
I
I
I
I
t
I

0.00
7.00

14.00
21.00
28.00
35.00
42.00

0.00
22.28
22.28
22.28
1,6. ZO
22.28
0.00

t3.37
22.28
22.28
22.28
zz . zo
17 .82

L7.82
22.28
22.28
22 .28
22.28
t-3 .37

22.28
22.28
22.28
22.28
22 .28
8.91

22.28
22 -28
22.28
22.28
22.28
+,+o

4 4A A q'l

zz . z6 zz . 26
zz . z6 zz . z6
22.28 22.28
22 .28 22.28
22.28 22.28

t
I



T

I Quiek TR-55 Ver . 5 .46 S/N:

t Executed: 16 : 55 :20 11-25-2003

Wythe - I{i 1 1@StonehouseComme rce park

I

I * * * * * * ST]MMARY OF RATIONAL METHOD PEAK DISCHARGES * * * * * *

Q=adj*C*I*Ar Where: Q=cfs, C=Wej-ghLed Runoff Coef ficj-ent, I=in,/hour, A=acres
adj = 'g' adjustment factor for ear':h ratrrrn f recnrqngy

r
RETURN FREQUENCY = 2 years

'C'adjustment,k=1
Adi. 'C' = Wtd.'C'x 1t

I :iiilil :i3"' 3::3"
Tc Wt.d.
(min) 'c'

f\\lJ . J- r \../ t ct J-

'C' :-n/hr acres

-;;;-;-
(cfs)

develop site
0.600 7.80I

I
I
t
I
I
I
I
I
I
I

5 . 00 0 .600 0.600 5.700 't .80 26 .68



I
rr Quick TR-55 Ver.5.46 S/N:
I Executed: 16:55:20 11-25-2003
I

Wythe -Wi I l@stonehouseCommercepark

I

r * * * * * * sIIMMARyoFRATTONALMETHODPEAKDTscTaRGES * * * * * *

Q=adj*C*I*AI Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=dcr€s
adj = 'g' adjustmenL f actor for ear:h r ef rrrn f rprnreqqj ; \- dLrJ usLrtlcrlL rdctc)r I()r eacn leEurn lrequency

r
RETURN FREQUENCY = 10 years

'C'adjustment, k =1
Ad'i. 'C'= wtd-'C'x l-I

Subarea Runoff Area I r. Wrd. | | Adj. r Tor,at I eeak gI --ll=1- -:- :::a: I tli:L _a- ll -i:_ :Zy ri:: | _r:i:i
develop site

0.600 7.80
T

I
I
I
I
I
I
I
I
I
I

5.00 0.600 0.600 7.000 7_80 32.76



T
Quick TR-55 Ver.5.4G S/N:

I Executed: 16:55 :20 L1-25-2003
I

WyLhe -Wi 1 l@S tonehouseCommercepark

I

r * * * * * * SLTMMARy6FRATTONALMETHODpEAKDTSSHARGES * * * * )r *

Q=adj*C*I*AI Where: Q=cfs, C=WeighLed Runoff Coefficient, I=in/hour, A=acres
adj = 'g' adjustment f act.or for ear:h retrrrn frecnred(r) = L dLrJ u$Lr errr racror ror eacn retrurn lrequency

t

T

RETURN FREQUENCY = 100 years
'C'adjustment,k=1
Adj. 'C' = Wtd.'C' x 1

Subarea Runoff Area I tg wrd. | | Adj. r Toral I eeak qI __?i=l_ _:_ ____i:::: I tyl ':; ll -a: ::li: raaa | _t:i:L
develop site

0.600 7.80I
I
I
I
t
I
I
I
I
I
I

5.00 0.600 0.500 9.530 7 .80 44 .60



Quick TR-55 Ver.5.46 S/N:
Executed: L6:55:20 1_1-25-2003

************************************************************************
************************************************************************
**
**
*
*

MOD]F]ED RATIONAL METHOD
---- Grand Summary For Al_l- Storm Freouencies ----

*
*

*
**
********************************************************lr***************
**************************************************************rr*********

First peak outflow point assumed to occur at Tc hydrograph recession l-eg.

Frequency
(years)

Wythe -Wi 1 1@S t onehous eComme rcepark

Area = 7. B0 acres
::: t: i : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

Adjusted Duration Intens. epeak A11owable
'C' minutes in/hr cfs cfs

Tc = 5.00 minutes

VOIJUMES
fnflow
(cu. ft. )

Storage
(cu.ft.)

T

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

l_0
25

100

1A

35
50
37

0.600
0.600
0.600
0.600

4.30
5.60
7.00
8.50

24,823
34 ,269 22 ,326

24 ,9t7
30, B2B

2.600 L2.17
3.390 1,5.87
3.250 r5.2a
4.760 22.28



t
I
I
I
I
I

Quick TR-55 Ver.5.46 S/N:
Executed: 16:55:20 L1,-25-2003

MODIFIED RATIONAL METHOD
'- Summary for Single SLorm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession 1eg.

WyLhe - Wi I I@St onehous e Commercepark

RETURN FREQUENCY: 2yr ,C' Adjustment = 1.000 Allowable Q = 4.30 efs

I
t

Hydrograph file duration= 34.00 minutes
Hydrograph file: WYTHE2 .HyD
:::::::::::::::13.

Weighted Adjusted Duration Intens. Areas
'C' 'C' minutes in/hr acres

QPeak
cfs

Tc = 5.00 mi-nutes
::::::::::: : :::: ::::::

VOL,,UMES
Inflow Storage
(cu. ft. ) (cu. ft. )

I
I
I
I
I
I
t
t
I
I
I

0.600
0.600
0. 600
0.600

0.600
0.600
0.600
0. 600
0.600

0.600
0.600
0.600
0.600

0.600
0.500
o-600
0.600
0-600

7. B0
7. B0
7 Rn

7.80
7 .80
7.80
7.BO
7.80

26.68
21 .76
L8.49
15.38
13 .10

L0.76
9.36
I .42
5.38
3.51_

B, 003
13,057
t6 ,637
l9, 556
23 ,587

6,7L3
10, 501
L2 , Bt3
a4 ,56L

5 5.700 7.80
10 4.650 7 .80

0.600 0.600

15 3 .950
20 3 . s00
30 2.800

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * !k * * StoI.agg MaXimUm
0.600 0.600 34 2.600 7.8O I2.L7 | 24,823 r6,L75

***********************************************************!t****************

40
50
ov

t20
180

Z.3UU
2.000
1.800
1 .150
o ?q,n

25 ,834
28, 080
30,326
38 t750

Qpeak <

L5,667
L5,372
L5 ,472

g ,202
Qa11ow



t
I
I
I
I
I

Quick TR-55 Ver.5.46 S/N:
Executed: 16:55:20 II-25-2003

MODIFIED RATIONAL METHOD'- Summary for Single Storm Frequency ----
First. peak outflow point assumed to occur at Tc hydrograph recession leg.

Wythe - Wi 1 1@S t onehouse Comme rce park

RETURN FREQUENCY: 'C' Adjustment = 1.000 Allowabte e = 5.60 cfs

- Hydrograph file duration= 36.00 minut.es
I Hydrograph file: WyTHE1O .HyD
I .::::::: ! : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :

I Weighted Adjusted Duration Intens. Areas
I ,C, , C, minutes in/hr acres

Qpeak
cfs

Tc = 5.00 minut.es

VOLLMEg
Inflow Storage
(cu. ft . ) (cu. ft .

I
I
I
I
I
t
I
I
I
I
I

0.500
0.600
0.600
0.600
0.600

0.600
0.500
0.600
0.500
0.600

0.600
0.600
0.600
0.600
0.600

0.600
0.500
0.600
0.600
0.500

6.000
5.250
4.700
3.750

3.150
2.720
2 .400
1.600
1. t_50

28.08
24 .57
22 .00

9 ,829

zz | !L5
25,395
31, 590

8,148
L5 t Srt
! r I Lzt
19 ,745
2L,534

5 7.000 7.80 32.76
10
1_5

20
30

7.80
7. B0
7. B0
7. B0 17. s5

******************************************************* ***** storage Maximum0.600 0.600 36 3.390 7. B0 1q A? I
I

34,269 /,z,5zo**************J.***************************************i*****i***************

4U
50
50

420
180

7 .80
7. B0
'7 AB

7.80
7. B0

3,4.74
12.73
at.23

7 .49
5.38

35,381-
38,189
40 ,435
53, 9l-4

Qpeak <

za I J_ro
2L r 6L5
20, 550
L4 r 078

Qa11ow
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I
I
I
I
I

Quick TR-55 Ver.5.46 S/N:
Executed: 16:55:20 1L-25-2003

MODIFIED RATIONAL METHOD
- Summary for Single Storm Frequency ----

First peak outflow point. assumed Lo occur at Tc hydrograph recession 1eg.

Wythe - Wi 1 l@stonehouse Comme rce Park

RETURN FREQUENCY: 100 yr 'C' Adjustment = 1.000 Allowable'Q = 8.50 cfs

I
I

Hydrograph file duration= 37
Hydrograph file : WYTHEI-00 . HyD

Weighted Adjusted Duration
'c' ,C' minutes

.00 minutes

Intens. Areas
i-n/hr acres

Tc = 5.00 minutes

VOLUMES
Inflow Storage
(cu. ft . ) (cu. ft .

Qpeak
cfs

I
I
I
I
I
I
I
I
I
I
I

0.600
0.600 0.500

9.530
8.230

6.460
5.320

7. B0
7.80

7. B0
7.80

44 .60
38.52
33 . BB
JU. 23
24 .90

21.15
18.39
16.24

7 -96

13,380
23 ,1,L0
30,495
36 ,27 9
44, 8!6

10, 830
18, 048
zz r Jzz
26,L95
29,708

30,638
30,023
28 ,287
I ,'7 63

Qallow

0.600 5

0.500 0.600
0.600 0.600

7 -240 7. B0

0 .600
0.600
0.600
0.600
0.500

0.600
0.600
0.600
0.600
0.600

10
15
20
30

40
50
60

120
180

4 .520
3.930
3 .470
2.050
l_. 700

7. B0
7 .80
7.80
7.80
7.80

0.500 0.600

* * * * * * dr * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * St.OI.age MaXimUm0.500 0-600 37 4.760 7.BO 22.28 | +O,+SS 30,828****************************************************************************

50 ,'-1 69
55 , r7'7
58 ,463
69 ,077

Qpeak <



I
I
T

I
I

Outlet Structure File: WYTHE4 .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

*********************************
Wythe - Wi 1 1@S t onehouseCommerc ePark
Final" Infil-trat.ion Basin Stase

* * * * * * * * * ** * ** * *** ****** * * * * * ** rr J.

***** coMposITE OUTFLOW SUMMj\RY ****

Elevation (ft) e (cfs) Contributing Structures

T

I
I
T

I
I
I
I
I
I
I
I
I
I

OZ. UU

63.00
64.00
55.00
56.00
57.00
58.00
69.00
70.00
7r-.00
72 .00
73.00
74.00
75 .00
76.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0 1
z.> -L

'1 .4 1
L0.3 1
12.6 1
14.5 a
!6.2 1
r7.7 1



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

Out.Iet Structure File: WYTHEA . STR

POND-2 Versi-on: 5.20
Dat.e Executed:

S/N:
Time ExecuLed:

*********************************
Wythe - Wi 1 l-@St onehouseCommercePark
Final fnfilLration Basin Staqe

*********************************

Outlet Structure File: A:WYTHE  .STR
Planimeter Input. Fil-e: A:WYTHE4 .VOIJ
Rating Table Output File: A:WYTHE4 .PND

Min. Elev. (ft) = 62 Max. Elew. (ft) = 76 Incr. (ft) = 1

Additional elevations (ft) to be included in table:**************************

**********************************************
SYSTEM CONNECTIVITY

**********************************************

Structure No. Q Table Q Table

CULVERT-CR 1

Outfl-ow rating tabl-e summary was stored in file:
A:WYTHE4 .PND



I
I
I
I
I
I
I
I
I
I
T

I
I
I
I
I

Outl-et StrucLure File: WYTHE4

POND-2 Version 5.20
Date Executed:

E1 elev. (ft)?
E2 elev. (f t) ?
Diam. (ft) ?
Inv. el. (ft) ?
Slope (fL/ft)?
Tl- ratio?
T2 ratio?
K Coeff. ?
M Coeff. ?
c Coeff. ?
Y Coeff. ?
Form 1 or 2?
Slope factor?

STR

S/N:
Time Executed:

*********************************
Wythe -Wi 1 l-@S tonehouseCommercePark
FinaL lnfiltration Basin Staqe

*********************************

(rnput Data)

CULVERT-CR
Circular Culvert (With lnl-et Control)

69
75.001

1,.25
69
. oo24

.0078
2
.0292

.74

1
-tr
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I
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I
I
I
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t
I
I
I
I

Ouhlet Structure File: WYTHE4 .STR

POND-2 Version: 5.20
Date Executed:

S/N:
Time Executed:

**** Jr* * *** ** tr * * ** * * * * *** * **** * * **
Wythe - Wi I 1@S tonehouse Commercepark
Final Infiltration Basin Staqe

*********************************

Outflow Rating Table for Structure #1
CTILVERT-CR Circular Cul-vert (With Inlet Control)

***** INLET CONTROL ASSUMED *****

Elevation (ft) Q (cfs) Computation Messages

62.00
63.00
64 .00
65.00
66.00
67.00
58.00
59.00
70.00
7L .00
72.00
73.00
74.00
75. 00
75.00

0.0EcInv.El.=59
0.0 E < Inv.El.= 59
0.0 E < Tnv.E].: 69
0.0 E < fnv.E1.= 69
0.0 E < Inw.El .= 69
0.0 E < Inv-El .= 69
0.0 E<fnv.E1.=69
0.0 No headwater
2.9 Egu.l-: HW =1 .0 dc=.68 Ae=.582
7 .4 Submerged: IIW =2 . 010.3 Submerged: HW =3.0L2.6 Submerged: HW =4.0

l-4 .5 Submerged: HW =5 . 0L6.2 Submerged: HW =6.0
L'7 .7 Submercred; HW =7 . 0

Used Unsubmerged Equ. Form (t-) for elev. Less Lhan 70-42 fE
Used Submerged Equation for elevations greater than 70.51 ft
HW=Headwater (ft) dc=critical depth (ft) Ac=Area (sq-ft) at de

Transition flows interpolated from the foll_owing values:
E1=70.42 fL; Q1-=4.8 cfs j Dc=.89 ft; EZ=1O -Sl_ ft; e2=5.49 cfs



POND-2 Version: 5.20 S/N:
EXECUTED: 12-10-2003 15:11:20

***************************************
*a
* Wythe-Wi1l@stonehousecommercePark *
* Final lnfiltration Basin Staqe *
**

l*1

l** ***************************************

I
I
t

t
I
t

Page 1
Pa|. lrrri Earerr. 1- years

Inflow Hydrograph: A:WYTHE1
Rating Table fil-e: A:WYTHE4

- - - -INITTAL COND]TIONS- - - -
El-evabion = 62.00 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft

GIVEN POND DATA
INTERMEDIATE ROUTING

COMPUTATTONS

. HYD
, PND

I
I
I
I
t
T

ELEVATION
(fr)

OUTFLOW
(cfs )

STORAGE
(cu- ft )

25/t
(cfs)

2s/L + 0
(cf s)

62.OO
63.00
64.00
65. 00
66.00
6?.00
68.00
69.00
70. 00
71. 00
72 .0O
73.00
74.00
75.00
76.O0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.9
7.4

10.3
t2 .6
14 .5
t6 -2
1,7 .7

0
L6 ,834

54 ,404
75,140
97,225

r45 ,622
L1a ,984
I99 ,7 96
229 , O5g
259 ,82l.
292 , L34
325,997
36L,4rL

0.0
r_8.7
38.9
60.4
83 .5

l_08 . 0
134.l_
16r_.8
l_91 . r_

zzz , v
254.s
288.7
324.5
362.2
401.5

0.0
.|.J. I
JtJ. v
60.4
83 .5

I-UU. U

134 .1
161. B

l_94 . 0
229 .4
264.8
301.3
339-1
378.4
+rv .5

I
I
I
T

I
I

Time increment (t) JU. U mIn.



I
r POND-z Version: 5.20 S/N:
I EXECUTED: l-2-10-2003 15:11:20

_ Pond File: A:WyTHE4 .pND
I fttttor Hydrograph: A:WyTHEl ,HyD! Outfl-ow Hydrograph: A:WW1OUT .HyD

Page 2
Ppi.rrrn E.rarr. 1- years

I INFLOW HYDROGRAPH
r ---- ROUTING COMPUTATIONS

TIME

_ _ iTiil
0.0

30.0
60. 0
90.0

120.0
t3U.U
180. 0
210 .0
240 .0
270 .0
300.0
330.0
350.0
390 .0
420 .0
450. 0
480. 0
510. 0
540. 0
570.0
600 _ 0
630.0
650. 0
690 .0
720.O
750.0
780.0
810 .0
840.0
870. 0
900.0
930.0
960 .0
990.0

1020.0
1_050 . 0
1080 . 0
Ll-10 . 0
1"140.0
11_70 . 0
1200 . 0
1230 .0
LZbU.U
1290 .0
l_320.0

INFT,OW
(cfs)

T]-+12
lcfsr)

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 .1"0
o.20
0.60

15.50
1 .70
1. 00
0 .80
0.50
0.50
0.50
0 .40
0 .40
0.40
0 .30
0.30
0.30
0.30
0.30
v-zu
0.20
0.20
0.20
0.20
0.20

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
nn
0.0
0.0
0.0
0.0
0.0
0.0
0. l_

0.3
0.8

16.1
L7.2
2.7
1.8
1.4
1.l-
l_.0
nq
0.8
u.d
0.7
0.6
0.6
0.6
0.6
0.5
0.4
0.4
0.4
0.4
Q.4

zS/L - O
(cf s)

2S/L + O
(cfs)

OUTFLOW
(cfs)

ELEVATION
(fL)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1"
AA

L.2
L7 .3
34 .5
37 .2
39.0
40.4
A1 tr

42 .5
43 .4
44.2
45.0
45.7
46.3
46.9
47 .5
48.1
+tt. u
49 .0
49 .4
49 .8
50.2
50.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.1-
o.4
4.2

r_7 .3
34 .5
3 t.z
3v . v
40 .4

42.5
43.4
++ .2
45.0
4q ?
+o. J
46.9
A'7 E

48.1
48 .6
49.A
49 .4
49.8
50.2
50 .6

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
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

62.00
62 .00
62.00
52.00
62.O0
62.00
62.0O
52.00
6Z,VU
bZ. UU
62.O0
62 .0O
62 .0O
62 .40
62.OO
bZ. UU
62 .00
52-00
62_00
62.OO
62.OO
62.0L
62.02
62 -06
62 -92
63 .78
63.92
54 .01-
64.07
64 -1,2
64 -'1,7
64 .2A
64.25
64.28
64.32
64.34
64.37
64.40
64.43
64 .45
64 .47
64.49
blt , 5_L

64 .53
64-54

I



t
POND-2 Version: 5.20 S,/N:
EXECUTED: t2-l_0-2003 15: i_1

Pond Fil-e: A:WyTHE4
fnflow Hydrograph: A;WyTHEl
Outflow Hydrograph: A:WW1OUT

INFLOW HYDROGRAPI{

;20

. PND
. HYD
. HYD

page 3
RFl-trrh E'rarr. 1- years

I

ROUTING COMPUTATIONS

I
TIME
(min)

INFLOW
(cfs)

f l-+ I2
(cfs)

zs/tr - a
(cfs )

2S/t + o
(cfs)

OUTFLOW
(cfs )

ELEVATION
(fr)

1350 . 0
1380.0
1410 . 0
1440 .0

0-20
0.20
0.10
0.00

tr1 n
q1 A

51. B

51.0
5t- .4
5-1,.7
5l_. 8

0. 00
0. o0
0. 00
0.00

54 .56
64.58
64.59
64 .60

0.4
0.4
0-3
0.1

I

I

t

t

I

I

t

I



I
1 i?il3;i"X:'i;:l; 3;32 '/T;,11:20

I

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

page 3
Pal- r!rh F.t.arr. ')- years

I * * * * * * * * * * * * * * * * * * SIIMMARY OF ROUTING COMPUTATIONS * * * * * * * * * * * * * * * * * *

r Pond FiLe: A:WyTHE4 .pND
I Inflow Hydrograph: A:WyTHE2 .HyD

Outflow Hydrograph: A:WW2OUT .HyD

t Starting Pond W.S. Elevation = G2.00 ft

***** Summary of Peak Outflow and Peak ELevation *****

;:3f ;l:l?:- 1- @,,r f''rrr$/ 
t"ri"

Peak Elevation = 63.44 fL

***** Summary of Approximate Peak Storag'e *****

Initial St.oraqe = 0 cu-fE
Peak Storage From Storm = 24,831 cu-ft
Tota' Storage in Pond = ;;:;;; ;;:;;



I

I

POND-2 Version: 8.20 S/N: page 1

- EXECUTED: L2-f0-2003 15;11 :20 Return Freq: 10 years
I * * * * * * ,t * * * * * * * * * * * * * * * * * * * * * * * * * * * ,. * * * *

* Wythe-Wi1l@stonehousecommercepark *
* Final- Infi-]tration Basin Stacre *

l*-r** ****************************************

I Inflow Hydrograph: A:WyTHE1O .HyDr Rating Tabfe file: A:WyTHE4 .pND

I ----TNTTTAL coNDrrroNs----
I Elevation = 62-00 ft

Outf low = 0 .00 cf s
t Storage
I

0 cu-ft

GIVEN POND DATA
TMIERMEDIATE ROUT]NG

COMPUTATTONS

ELEVATION
(fr)

t
t

OUTFLOW
(cf s)

STORAGE
(r'rr-ft\

2S/E
(cf s)

2S/t- + 0
(cfs)

I
I
I
I
I
I
t

bZ. UU
63.00
64.00
65.00
66 .00
67.OO
58.00
69. 00
70 .00
7L. A0
72 -O0
73 .00
74 .0O
75.00
76 .0O

0.0
0.0
0.0
0.0
0-0
0.0
0.0
0.0
2.9
7.4

l_0_3
L2 .6
L4.5
LO - 4

1,7 .7

0
16, 834
34.968
54 ,404
75, 14 0
97 ,225

lzv r tIL
L45,622
17t,9B4
I99,'796
229 ,059
259. 821
292,134
325 ,997
361-,41L

0.0
56L .0

tL65 .4
1Bt 3. t-
2504.2
3240 -2
4022 .9
4853.l_
573A .6
6658 .5
7533 .8
8559 - 0
973s.8

1_0854.4
1-2044.6

0.0
561_.0

LL55.4
1813 .1
2504 -2
3240.2
c,v zz . v
4853. r.
5734.5
6665 .9
7644.t
B67r_.6
9750.3

r-0880.6
L2062.3

Time increment (t) = 1.0 min.

I
I
I



I
I POND-2 Version: 5.20 S/N:
! EXECUTED: l-2-10-2003 15:Ii-:20

- Pond File: A:WyTHE  .pND
I Inflow Hydrograph: A:WyTHE10 .HyDr Outflow Hydrograph: A:WW1OOUT .I{yD

Page 2
P6ilrrYr Err arr. 1n*_ years

I :Y::1 ::l:?:Y:t ROUTING COMPUTATIONS

TIMEjvl
0.0
1.0
2.O

4.O
5.0
b.u
'7.'
8.0

10.0
i-i_. 0
t2.o
L3.0
L4 .0
L5 .0
15 .0
t_7.0
l_8.0
19. 0
20.0
2L. O

22 .0
23 .0
24 .0
z>-u
26.0
27 .0
28.A
z> . u
JU. U

31_.0
5Z , U
33 .0
34 .0
35.0
35.0
37 .0
38.0
39.0
40. o
4l_.0

INFLOW
(cfs)

LL+TZ
(cfs )I

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

0 .00
3.L7
6.35
9.52

t-2.69
t-5.6 /
1_5 . 87
r_5. B7
r5 , b /

15.87
15.87
15.87
t5.87
15. B7
15.87
L5.B7
15. B7
L5.87
15. B7
15 .87
15. B7
15. B7
15. B7
15. B7
L).61
t5 .87
15. B7
15. B7
L5.87
L5 .87
15.87
15.87
15 .87
1_5. B7
L3 .6 I
L5.87
L2.59

9 .52
6 .35
3.L7
0 .00

3.2
9.5

15. 9
22.2
26.b
3L.7
31. 7
5r - |
3l-.7
3L.7
3a.7
31,.7
3'L.7
3L.7
3a.'7
3I .7
31.7
31.7
3l..'1
31.7
31.7
31, .7
3t.'7
31 .7
31.7
31.7
3t.'7
3!.7

3]-.7
3L.'7
31.7
3L.7
3t.7
3t.'7
31.7
28 .6
22.2
15.9
9.5

2S/t - O
(cfs)

ZS/t + O
(cfs )

OUTFLOW
(cfs )

ELEVATION
(fr)

0.0

L2 .7
28.6
50-B

111. 1
L42 .8
474 .6
2Q6.3
256 - V
269 .8
?o1 q

333.3
355.0

428 .5
460.2
492 .0
523.7
555 .4
587 .2
6L8.9
650. 7
682 .4
'7L4.4
745.9
777.6
809 .4
841. 1
872 .8
904.5
936.3
968.l_
999.8

1031.5
1-053 .3
l-091- - 8
t_1r-4 . 0
Lr29.9
t_t_3 9 .4
rr4tl.6

0.0

12.'7
28 .6
50.8
79.3

111" . 1
L42 .8
L74 .6
206.3
238-0
269 .8
301 .5
333 .3
365-0
396.'7
428 .5
460.2
492.0
523.7
555 .4
587 "2
brtt. v
t))u . /
682 .4
'714 1

745.9
777.5
809.4
841_. t-
872.8
904 .6
936.3
968.1
999 .8

1031 . 5
IUbJ . J
1091. B

l_r.14.0
1L29.9
l_ l- J:, . 4
Lt42 .6

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
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

62.O4
62.01
62 .02
62 .05
62.09
62.44
62.20
62.25
62.3L
62.3'7
62 -42
62 .48
62 -54
62.59
62 .65
62,7L
62.76
oz .62
62.88
52 .93
62.99
63 .04
OJ.IU
63.L5
63 .20
63.25
OJ.5I
t)5 . -5b
bJ . +I
63.46
63.52
63.57
63.52
63 .57
63.73
53 .78
53 .83
63.88
63.92
53.94
63.96
63.95

I
I



I
I POND-2 vers j_on: 5.20 S/N: page 3

I axfCuffnr t2-Le-2003 t5:11 :20 Relurn Freq: 1_0 lrears

il
I * * * * * * * * * * * * * * * * * * suMMi\Ry oF RourrNG coMpurATroNs * * * * * * * * * * * * * * * * * *

r Pond Fil-e; A:WyTHE4 . pND

I Inflow Hydrograph: A:WyTHE1_O .HyDI Outflow rfydrogriph: A:WW10OUT .HyD

II Starting Pond W.S. Elevation = 62.00 ft

I ***** Summary of Peak OutfLow and. Peak Elevation *****

I ;:3[:t:]?3_ : ';:il :::
Peak Elevation = 63.9G ft

I ***** Summary of Approximate Peak storagfe *****

I ;:il'31"::;:'fl:"." sborm I ,n,,,3 ff-f:

I 
rotal storase in pond = 

- 
;;-,;;;-;;-;;

I
t
I
I
I
I
I
I



I
I
I
t
t

POND-2 Version: 5.20 S,/N:
EXECUTED: 12-10-2003 15:11:20

page 1
ReEurn Freq: 100 years

***************************************
*9
*
*

*
*

WyLhe - Wi 1 1@StonehousecommercePark x
Final- InfiltraEion Basin St.age *

*
*

***************************:k***********

Inflow t{ydrograph : A:WYTHE10O. HyD
Rating Table file: A:WyTHE4 .pND

I
I
I

-_--INITIAL
Elevation =
Outf l-ow
Storage

CONDITIONS_ - _ -
62.O0 ft

U, UU CIS
0 cu-ft

GIVEN POND DATA
JNTERMEDI.ATE ROUTING

COMPUTATTONS

ELEVATION
(fr)

OUTFI,OW
(cf s)

STORAGE
(cu-ft)

z5/ c 2S/t + 0
(efs)

I
I
I
I
I

62 -OQ
bJ. UU
64-00
55. 00
55. 00
57.00
68. 00
59.00
70. 00
71_. 00
72 .00
73.00
74.00
75. 00
75. 00

0.0
0.0
0.0
0.0
U.U
0.0
0.0
0.0
z.J
7.4

10 .3
rz . o
l-4 .5
1,6.2
17 .7

0
16, 834
34, 96g
54,4O4
75,L40
a r , zz5

].20,7].L
L45,622
r7t,9g4

229 , o5g
259 ,821_
292 , L34
325 ,997
36]-,4L:l.

0.0
561-.0

L1"65.4
l"8t_3. t_

2504.2
3240.2
4022.9
4853 . i-
5731.6
6658 . 5
7533.8
8659. 0
v t 5a .6

10854 .4
L2044 .6

0.0
561-.0

LL65.4
1813. L
2504.2
5Z+U - Z
4022 .9

5734.5
6655 .9
7644.1
e671.6
9750.3

10880.5
LZVO.4,.5

I
I
t
t
I

Time increment (t) 1.0 min.

I



I
r POND-2 Version: 5.20 S,/N:

I EXECUTED: 12-10-2003 t5:1i-:20

- Pond F1le: A:WyTHEA .pND
I Inf low Hydrograph: A:t{YTHEi-OO.HyD
r OuLflow Hydrograph: A:WWl00OI}T.HyD

Page 2
Dal-rrrn EaY'a.Y ' 1nn___ years

I INFLOW HYDROGRAPH
I ---

ROUTING COMPUTATIONS

i
rl

rl

rl

I
I
rl

rl

rl

I
rl

rl

rl

I'

TIME

iTlil-
0.0
t_.0
z.t)
5.U
4.0
5.0
b.u

8.0
9.0

L0.0
11.0
L2 .0
L3.0
14 6
1_5 .0
r.6 .0
L7 .O
18 .0
19.0
zu -u
2L-0
22 .0
23.O
24.4
25.O
zb . u
27 .0
28.0
IJ , U
30 .0
31.0
32 .0

34.O
2C n

35 .0
37 .O
38.0
39.0
40.0
41 .0
42 .0

INFLOW
(cfs)

I1+I2
(cfs )

0.00
4 .46
(J.:rr

13.37
L7 .82
zz , z6
zz. 26
22.28
zz , zd
zz . z6
22.28
zz , z6
zz .40
22.28
22.28
22.28
22.28
z4 , zd
22.28
22,28
22.28
22.28
22.28
22.28
22.28
22.28
22.28
zz. z6
22.28
4Z ,4d
4Z - Z6
22.28
22.28
22.28
22.28
22.28
44 - Z6
22.28
L7.82
L3.37
B.9t
4 .46
0 .00

AC

13 .4
22,3
31 .2
40.4
44.6
44 .6
44 .6
44 .6
44 .6
44 .6
44 .6
44 .6
44 .6
44 .6
44 .6
44 .6
44 .5
44 .6
44 .5
44 .6
44 .6
44 .6
+1 -6
44 -6
44.6
44 -5
44 .6
1tlt, o
44 .6
44 .6
44 .6
44-6
44.5
44 .6
44 .6
44 .6
40.1
5L.Z
22.3
1-3 .4

2S/t - A
(cf s)

zS/t + O
(cfs )

OUTFLOW
(cfs)

ELEVATlON
(fr)

0.0
4.5

r/.6
40.1-
7]-.3

111 .4
155.0
200.5
Z+J.L
289 .6
55+-Z
378.8
423.3
467.9
542 .4
557.0
60L-5
646.t
690.'7
735.2
??q a

824 .4
868 .9
913 .5
958. 0

LOOZ.6
LO4'7 .2
LO9]..7
tLJb. J
1LB0 .8
t225.4
1,270.O
L3L4.5
1359.1
1-403 . 6
1-448 .2
1492.8
1537.3
L577.4
rbut5. b
L530.9
L644.3
L648 .'7

0.0
4.5

17. I
40.1
7L.3

l_11 - 4
156.0
IUU. f,
245 -1,
289 .6
334 -2
378. B

423.3
467.9
5L2.4
557.O
6or_.6
o.t o . I
690.'t
735.2
779.8
824.4
868.9
91_3.5
v5d . u

LO02 ,6
\o47 .2
LA9L.7
11_36.3
1l-80.8
L225 .4
t270 . o
L314.5
1-3s9.1
J.4IUJ. b
t448.2
1492 . B
1-537. 3
1577.4
_Lb ud . b
1630.9
4644.3
l_548.7

0.00
0.00
0.00
0.o0
0. 00
0.00
0. o0
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.o0
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

52 .0O
oz.vL
ot - u5
62 .47
62.L3
62.2A
62.28
62.36
62.44
62.52
lj2.6V
62.68
62.75
62 .83
62 -91
62.99
53 .07
63.14
OJ . ZI

63 .29
63.36
63 .44
bJ . )I
53 .58
63.66
53 .73
61 nO

63 .88
63 .95
54 -02
64.09
64.L6
64.23
64.30
54.37
64 -44
64.5r
64.57
64 .64
64.68
64.72
64.74
64.75

I



I
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I

Page 3
ReLurn Freq: 100 years

I * * * * * * * * * * * * * * * * * * -quMMARy oF ROUTTNG COMPUTATIONS * * * * * * * * * * * * * * * * * *

I pond File: A:WyTHE4 .pND
t Inflow Hydrograph: A:WyTHE100.HyD
- Outflow Hydrograph: A:WW10OOUT.HyD

I Starting pond W.S. Elevation = 62-00 tr.

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

***** Summary of Peak Outf low and Peak Elevation *****

Peak Inflow = 22.28 cfs
Peak Outflow = 0.00 cfs
Peak Elevation = 64.7s fE

***** Summary of Approximat e Peak Storage 'tt(***
Initial Storage = 0 cu-ft
Peak Storage From Storm = 49,4'12 cu-ft
Total storage in pond = 

---;;-,;;; 
;;-;;



Prepared By:
The LandMark Design Group

LMDG # 2003151-000.09

APPENDIX B

Storm Sewer Calculations

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

wyhe-wittDtstributionwarehouse
at Stonehouse Commerce Park

I 
R€nised t2l'-uo3,71/2s/03, 10/28/2003



.ol$ "'-. .

l

N
q

*

.", l
o\
x -fl,

r---**--1..4:37

-...-

r-q_

-"1

\

\
-2'\ -.-i: <'

o
i

-rl

-r: \\\\\
F
Ir{
F]
Et

z

trl
I

sJa
L)

H-{

CJ

I
d
I

3v
z

Fea
1:Fiiio I r

FSeaEzz

a
-----.-r

aBItt q

@

\\
r\ \
\\
tt\

1\
\\

,\\ @
\ {,-'i---.2
{'r @-r{\ d

@

\i-
,\ \

-ri
*'

3
$8
rS
H*
.ft

I

.

-$
:${
s*d
*ii

III



fuw^ 7*&rp-kq
'vw

)



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

Landmark Design Group Inc,
Storm Sewer Design Computations
Wythe.Will

185.06 = a

20.87 =b
10 YR STM

DATE:12,/10/03 PROJECT NO. 2003151-000.09

Enter Enter
Rim Elev. Rim Elev.

ofthe ofthe
Structure Structure

Rim

94.33

93.80

93.80

93.70

87.69

86.38

93.00

81.75

Rim

83.00 80.75

80.75 62.00

Curb Inlets
Length Depth
of curb of Water

lnlet in feet

Grate Inlets
Perimeter Depth

of of Water

Grate in feet

93.80 4.00 0.48

93.80 4.00 0.48
93.70 6.00 0.41

87.6e 4.00 0.43
83.00

93.00

81.75

83.00

furr'

,{ 
ot)



I
I PRoJECT: wythe-will

LOCATION: James City Cormty

I JoB No.: 2oo3r5r-ooo.o9

r I u.l,rnl 09-Dec-03 - 
Hydraulic Grade'ne

REVISION:

r }IDPE PIPE n= O.OO9

I
I
I
I
I
t
rl

I
I
I
I
T

I
I
I

INLET
STATIO

N

OUTLET
SIJRFAC
EELEV

D(o) Q(o) L(o) sF(o) H(F)

JUNCTIONLOSS

FINAL
H

INLET
SI.IRFAC
E EI-EV

RIM
ELEVv(o) H(o) ao) D(r) v(r) Q*v v^212c H(I)

ANGL
E

EK H(>) H(T)
1,f3

H(T)
0.5+

H(T)
A4 78.85 24 16.10 '1n 0.0664 4.65 5.12 0.10 16.10 24 5.t2 83 0.41 0.14 20 0.16 0.07 0.31 0.40 o.20 4.85 83.70 87.69
A5 83.70 1^ t 6.10 133 0.0346 4.60 5.12 0.10 12.67 24 4.03 51 0.25 0.09 8 0.00 0.00 0.19 0.25 0.12 4.73 88.42 93.70
A6 88.42 24 12.67 Ltl 0.00s 1 r.2l 4.03 0.06 7.99 24 2.54 20 0.10 0.04 7 0.00 0.00 0.10 0.13 0.06 r.27 89.70 93.80
A7 89;r0 an 7.99 t4 0.0070 0.10 2.54 0.03 3.97 l8 2.25 9 0.08 0.03 0.00 0.00 0.05 0.07 0.03 0.13 89.83 93.80
A8 89.83 18 3.97 118 0.0051 0.60 2.25 0.02 0.00 0.00 0.00 0.00 0.02 0.03 0.01 0.61 90.44 94.33

A3-l 76.15 14.45 0.0050 1.49 4.60 0.08 14.45 ,A 4.60 66 0.33 o tl 90 0.70 0.23 0.43 0.s6 o.28 1.76 77.91 8l.7s
A3-2 '77.91 24 14.50 270 0.0146 3.94 4.62 0.08 13.02 nn 4.14 54 0.27 0.09 86 0.68 0.18 o.16 o.46 o.23 4.17 82.09 93.00
A3-3 82.09 13.02 i10 0.0051 0.s6 4.14 0.07 0.00 0.00 0.00 0.00 0,07 0.09 0.M 0.60 82.69 86.38
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I wythe-w* Distriburion warehouse

. at Sbonehouse Commerce Park

I 
Revbed 12lu/04 tt/25103. Lol2v2IJ03

APPENDIX C

Responsible Land Disturber Form

Prepared By:
The LandMa* Design Group

LMDG # 2003151-000.09
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I

WYTHE.MLL DISTRIBUTION WAREHOUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COLTNTY, VIRCINIA

RESPONSIBLE LAND DISTURBER CERTIFICATION

Upon award ofthe conkact and before any land disturbing activity can begin, the Contractor shall execute and submit the

I 
following information to James City County. This information will be placed on the cover sheet of the approved plan.

I 
This desigration may only be changed by a plan cover sheet revision that must be submitted to the County for verification

I 
and approval.

I The County must be contaeted at least 48 hours prior to the commencement of any land disturbing activity in order to
schedule a pre-construction meeting.

t
I
I
I
I
I
I
t
I
I
t

THE PERSON IDENTIFMD BELOW IS DESIGNATED AS TI{E RESPONSIBLE LAND DISTURBER
WHO WILL BE IN CHARGE OF AND RESPONSIBLE FOR CARRYING OUT TT{E LAND
DISTURBING ACTIVITY ASSOCIATED WITH THIS PROJECT. THIS PERSON MEETS THE
APPLICABLE REQUIREMENTS OF VIRGINIA CODE SECTION 10.1-563 AND 10.1-566 BY
VIRruE OF TTIE FOLLOWING:

RESPONSIBLE LAND DISTURBER CERTIFICATE
DCR CERTIFICATION FOR COMBINED ADMINISTRATOR, ADMINISTRATOR" PLAN
REVIEWE& INSPECTOR" OR CONTRACTOR
VIRGINIA PROFESSIONAL ENGINEER, LAND SURVEYO& LANDSCAPE ARCHITECT,
ORARCHITECT

RESPONSIBLE LAND DISTURBER CONTACT TNFORMATION:

NAME (SrcN)

NAME (PRINT)

DATE:

CERTIFICATION / RECISTRATION NUMBER

COMPANY

MAILTNGADDRESS

TELEPHONE FAX:

I
- t{rythewlt Dstribution Warehouse

at Stonehouse Commerce Park

I Revised 12/1U03,1t125103,1012812003

II

Prepared By:
The LandMa* Design Group

LMDG # 2003151400.09



APPEI\DIX D

Inspection and Maintenance Report Form

Preparcd By:
The LandMark Design Group

IJ,4DG # 2003151-000.09



I WYTHE-WILLDISTRIBUTIoN WAREHoUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COUNTY, VIRGINIA

I 
ER'SIoN AND SEDIMENT CONTR.L PLAN

INSPECTION AND MAINTENANCE REPORT FORM

f Note: Thisform(4pages)
to be completed every 7 days and within 24 hours of

a rainfall event that is 0.5 inches or greater

I INSPECTOR: DATE:

I INSPEcToR'souALrFrcArroNS:

I
I
I
I
I
I
I
I
I
I

DAYS SINCE LAST RAINFALL: AMOUNT OF LAST RAINFALL INCHES

YEGETATIYE CONTROLS

MAINTENANCE REQIIIRED:

AREA DATE SINCE
LAST

DISTURBED

DATEOFNEXT
DISTURBANCE

STABILIZED?
(YESNO)

STABILIZED
WITH

CONDITION

ON ORBEFORE:

I
I
I

CONFIRMEDBY:



STRUCTUML CONTROLS

INSPECTOR;

WYTHE-W]LL DISTRIBUTION WAREHOUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COUNTY. VIRGINI.A

EROSION AND SEDIMENT CONTROL PLAN
INSPECTION AND MAINTENANCE REPORT FORM

DATE:

STRUCTURAL CONTROL CONDITION ADDITIONAL REMARKS

MAINTENANCE REQUIRED:

TOBEPEMORMEDBY:

MAINTENANCE PERFORMED ON:

ON ORBEFORE:

CONFIRMEDBY:



OTHERCONTROLS

INSPECTOR:

WYTHE-WILL DISTRIBUTION WAREHOUSE
STONEHOUSE COMMERCE PARK
JAMES CIry COUNTY. VIRGINIA

EROSIONAND SEDIMENT CONTROL PLAN
INSPECTION AND MAINTENANCE REPORT FORM

DATE:

OTHERCONTROL CONDITION ADDITIONAL REMARKS

MAINTENANCE REQUIR-ED:

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

I
I 

ToBEPERFORMEDBY: ONORBEFORE:

MAINTENANCE PEMORMED ON: CONFIRMEDBY:

I
I
I
I



WYTHE.WILL DISTRIBUTION WAREHOUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COT]NTY. VIRGINIA

EROSIONAND SEDIMENT CONTROL PLAN
INSPECTION AND MAINTENANCE REPORT FORM

CHANGES REQUIRED TO T}IE EROSION AND SEDIMENT CONTROL PLAN:

REASONS FOR CIIANGES:

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

CHANGES MADE BY: ONORBEFORE:

I certi$ under penalty of law that this document and all attachments were prepared under my direction or supervision in accordsrce
with a system designed to assure that qualified personnel properly gatlrer and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, or those persons direct$ responsible for gathering the information, the
information submitted is, to the best of my knowledge and belie{ tr:ue, acct$ate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.

SIGNATURE: DATE:

I



WYTHE-WILL DISTRIBUTION WAREHOUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COTINTY. VIRGINIA

POLLUTION PREVENTION PLAN CERTIFICATION

I certi9 under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my
inquiry of the person or persons who manage the system, or those persons directly responsibte for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accul'ate, and complete. I am aware that there are significant
penalties for submitting false inforrnation, including the possibility of fine and imprisonment for knowing violations.

Signed:

CONTRACTOR'S CERTIFICATION

I certiff under penalty of law that I understand the terms and conditions of this Virginia Poltutant Discharge Elimination system
(VPDES) general permit that authorizes the storm water discharses associated with indus*ial activiw tom the construction site
identified as part of this certification.

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

SIGNATURE
(Name and Title)

FOR
(Company Address, Telephone)

RESPONSIBLEFOR

Date:

General Cotrtractor

Date:

Date:



I
I
I

VIRGINTA POLLUTANT DISCHARGE ELIMINATION SYSTEM (VPDES)
GENERAL PERMIT NOTICE OF TERMINATION

FOR STORM WATER DISCIIARGES FROM CONSTRUCTION ACTIVTTIES
PERMIT}ruMBER

Construction Activity Operator

Name:

I Mailing Address:

zip:I Crty: State: Phone:

Location of Construction Activity

Name:

Mailins Address:

zip:

I
I
I
I'n

City: State:

If sfreet address unavailable: Latitude: Longitude:

VPDES Storm Water General Permit Number:

Check appropriate reason for terminating coverage under the General permit:

I am no longer the operator ofthe site.

- 

The construction site has undergone final stabilization and the storm water discharges from the
construction activity have been terminated.

Certification:

"I certiff under penalty of law that all storm water dischmges from the identified constuction activify that are authorized by a
VPDES general permit have been eliminated, or that I am no longer the operator oft]e construction activity. I understand that by
submining this notice of termination, that I am no longer authorized to dischmge storm water in accordance with the general
permit, and that discharging pollutants to surface waters is wrlawful where the discharge is not authorized by a VPDES permit. I
also understand that the submittal ofthis Notice of Termination does not release an operator from liability for any violatlons of
this permit"

Print Name:

Title:

I
l5
I
I
I
I Signature: Date:

I 
For Depat*tunt of Environmental Qualiry Use OnIy

t
I
I

Accepted,ilrlot Accepted by: Date:



I
I
I
I
I
I

APPENDIX E

Erosion & Sediment Control Calculations

r wvthe-WillDistributionwarehouse
at Stonehouse Commerce Park

I Revb€d 12ll1/O3, Ltlzslmo3, rolz$p0}l

I

Preparcd By:
The LandMark Design Group

LMDG # 2003151-0011.09
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I

E&S DIVERSION

I swALE cALcuLATroN woRKSHEET

I 
swALE No. 1

SWALE SHAPE: PARABOLIC

I e = (1.486/n)AR?r3sm

I
I E:[i

Enter

I 
Enter

I
I ;;i;'L;"e+o*'

Tc = S.0 MlN. ACRE C

I Intensity = 7.15 IN/HR 5.0 0.4I
ENTER CA = 2.00 C-AC

s
n

T
D
A
R

o

R = Hydraufic Radius, 1TzD1l11.5rt*+ot7
A = Area
P = Wetted Perimeter
n = Roughness Coefficient
T = Width of Swale at Top
D = Depth of Swale
S = Slope of $wale, fVft

= 0.O200

= 0.040

= 3.00 FT.

= 2.50 FT.

= 5.00 S.F.
= 0.584

= 18.36 crs THE FLOW OF THE CHANNEL

I
I
I
t
I
t
I
I

Q1g = 14.42 CFS THE MAXIMUM FLOW OF A TEN YEAR STORM



3.

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

t992

TEMPORARY SEDIMEM BASIN DESIGN DATA SHEET

(wi*=or without an emergency splllway)

Project P*rk-
Basin # Location

Total area draining to basin: 0 acres.

Basin Volume Design

Wet Storagel

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

67 cu. yds. " 6 acres = €j6 cu.yds.

Available basin volum " = 54 b cu. yds, ar elevation 6 Q . (From
storage - elevation curve)

,
E>rcavate p /ft cu. yds. to obtain required volume*.

* Elevation corresponding to required volume = invert of the dewatering
oflIICe-

Available volume before cleanout required.

3,14

'b

I

33 cu. yds. x

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

Dry Storagel

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

acres = € SC cu, vds.

6.

5.

4.

Distance from invert of the dewatering orifice to cleanout level = 1,1 ft.(Mn. = 1.0 ft)

acres = e!_cu. yds.fi

667 cu. yds. x

III - 112



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

1992 3.14

9.

10.

Total avaiJaple-basin volume at crest of riser* = I\OS cu. yds. at
elevation A#1 . (From Srorage . Elevation Curuei---

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

Diameter of dewaterine orifice = 6
Diameter of flexible tubing =
plus 2 inches).

6 in. (diameter of dewatering orifice

Preliminar.v Design Elevations

L1,. Crest of Riser =

Top of Dam = 76
Design High Water ?0.4

tl l+
Upstream Toe of Dam = N /ft 7 N Lu 7

l
J

t3. Q2

t4. e25 {,? cfs

(From Chapter 5)

(From Chapter 5)

cfs

Principal Spillway Design

15. With emergencyspillway, required spillway capacity Qp = Qz = , cfr.
(riser and barrel)

Without:r_nerge-1ry spillwaS required spillway capaciry Qp = ezs = fr1 ,ft.
(riser and barrel)

III - 113

L,engrh of Flow L =
Effective Width We

If > 2, baffles are not required

If < 2, baffles are required



I
I reez

I
t
I
I
I
I

3.14

16.@
Assumed available head (h) = ft. (Using Q2)

fu = crest of Emergency spillway Elevation - crest of Riser Elevation

Without emergensy spillway:

!

t
Assumed available head (h) = P fr+ ft. (Using Q,.)'/o,4 ---h - Design High Water Elevation - Crest of-Riser Elevation

17. Riserdiameter(Dr) = L.4 in. Actualhead(h) = |ibn

I
I
I
I

(From Plate 3.14-8.)

Note: Avoid orifice flow conditions.

I 18. Barrel length e) = 4 O t.
Head (H) on barrel through embankment = a ft.

(From Plate 3.14-7).

19. Barrel diameter = 16 in.

(From Plate 3.14-8 lconcrere pipe] or plate 3.14-,4' [comrgated pipe]).

20. Trash rack and anti-vortex device

Diameter = 34 inches.

t 
eight = 13 inches.

(From Table 3.14-D).

I
@iry

I 27. Required spillway capacity e" = ezs - ep = 

-cfs.

I 
22. Bottom width (b) = .-._.._. ft.; rh_e slope of the exit channel (s) =

!t./foot; and the minimum length of tbe exit channel (*). =

I Fromfib*'r.,n-"1.

I rr-114



I reez /1
I 

; Anti-Seep Collar Design tt/ -/*
I 23. Depth of water at principal spitlway crest (Y) = _ ft.

3.r4

I
t
I

Slope of upstream face of embankment (Z) = _:1..
Slope of principal spillway barrel (56) = _7o
I*.ngth of barrel in saturated zone (Lr) = _ ft.

24, Number of collars required = _ dimensions =

I 
',-"'-*':::;::'314.17)

Principal Spillway Crest = 7 Z

Dewatering Orifice Invert = 6 q

Cleanout Elevation = 64, 3

I
I

25. Top of Dam = 76
Design High Water = ?Ut I
Emergency Spillway *"r, -- -gLl)

I
I Elevarion of Upstream Toe of Dam

or Excavated Bottom of "Wet Storage
Area" (if excavation was performedi = 62

I
I
I
I
l]
I ril-11s
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ANTI_ VORTEX DEVICE DESIGN
PRESS1JRE RELIEF
Hor.-s 1/rf Dn_

A

I
I

L_

r\ I .r 
*'"gAt\bf Kea

foP. SnFFENER (lF REQU|RED) - .

IS-X---X-ANGtf WELDED
TO TOP AXD, OR]ENTED PER-
PENDICUTAR IO . CORRUGATIONS.

^rlop s+t' GAGE CoRRUGArfD

il3'n:

NfiES:
1. THE CYUNDER T{UST BE

FIRMLY FASTEilED"TO THI
TOP OF IHE RISER.

#FXrZ SUPFORT BARS ARE WELDED
TO THE TOP OF THE RISER
OR ATTACHED BY STRAPS
BOLTED TO TOP OF RISER.

SPTCER BAR
{IYPtcAL)

SECTION A-A

I

I

ISOMETRIC

.IIETAL OR 1,/S SIEEL PLATE,
PRESSURE RELIEF HOIES }IAY

\o\o
t*J

U)o
t1(}

;
U)
U
P
U)

a

o(,

cs
o

LA
I !})

s
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I
I

POND*2 Version: 5.20
S/N:

Elevation
(fr) Planimeter

/<rrr in \\y\4. rfr. /

WyLhe - Wi I 1@St onehouseCommerce park
Independent Sediment, Basin

CALCULATED l_2-10-2003
DISK FILE: A:WYTHES .VOL

L5 ;06 ; 04

*
Volume Vol"ume Sum

(eubic-ft) (cubic-ft)

Pl-animet.er scale: l- inch = l- f t

Area A1-+A2+sqr (A1*A2 )
(sq. ft) (sq. ft)

I
I
I
I
I
I
I
I
I
T

t
I
I

bI. UU
ao nn
70.00
72.00
74.00
75.00

64.30
66.00
68 .70
7L.00
72.70
73 .00
75 .00

2, 700 . 00
o, /IU. UU
7, 360 . 00
o,6zv.vv

10, 370 . 00
11, 850 . 00

6,7LO
7,360
8, 820

l_0,370
11, 850

3,820

A q n'i
B, 073
9,349
o q.?o

l_1_, 099

0
L3 ,666
2'J",097
24 ,237
28 t754
33,305

9,73L
l-1, 061
L5,3y!
23 , L42
27,249
27 ,59L
32 , ]-95

3l_, 888
38 ,92L
55,079
74,249
96 ,451_

0

7,460

46 ,635
6t,43'7
64,276
84,980

z

Elevations With Areas InterpolaLed From
The Closest Two Planimetel Readinqs

0
31,88S+-.
7,032

15.l-58
19,L69
22,204

7 ,460
L4,'148 - 1,4,749
29 ,907+ -.229 t gIj

7 ,714
6,359
9,L97

L0,'732

IA = (sg.rt(Areat)

where : E1-, E2
.Er J-

Areal_, Area2
IA

+ ( (Ei-81) / (F,2-81-l ) * (sq.rr (Area2) -sq. rr (Areat ) ) )

= Closest two el-evations with planimet.er data
= El-evation at which to int,erpblate area
= Areas compuled for EL, F'2, respectively
= Interpolated area for Ei

IncremenEal volume computed by t.he Conic Method for Reservoir Volumes.

Volume = (1/3) * (EL2-EL,I-) * (Areat_ + Area2 + sq.rt. (Area1*Area2) )

where: ELL, ELz = Lower and upper elevations of the increment,
Areal-.Area2 = Areas computed for ELI_, EL2, respectively
VoLume = Incrementa] volume between EL1 and ET,2
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Outlet Structure File: WYTHES .STR

POND-2 Versi-on: 5 . 20 S/N:
Date Executed: Time Executed:

*********************************
Wythe -Wi 1 1@SL onehous ecommercepark

Independent Sediment Basin

*********************************

***** COMPOSITE OUTFI..,OW SUMM;\RY r,***

Elevation (ft) e (cfs) Contributinq Structures
62.00
63.00
64.00
55. 00
65 .00
67.O0
58.00
69-00
70.00
7t_. 00
72.00
73.00
74.00
/3. UU
/b. UU

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0 3
J.Y J- +J
8.7 1 +3

LI .7 L+2+3
29.2 L +2 +3
37.5 L +2 +3
44.2 t +2 +3
49.8 L +2 +3
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Outlet Structure Fi_le: WYTHES

POND-2 Version: 5.20
Date ExecuLed:

. STR

s/w:
Time Executed:

*********************************
Wyt.he - Wi I l@S t,onehous e Commerc e park

Independent Sediment Basin

*********************************

Outlet gtructure File: A:WyTHES .STR
Planimeter fnput Fil_e: A:WyTHE5 .VOL
Rating Table Output FiIe: A:WyTHES .pND

Min. E1ev. (ft) = 62 Max. Elev. (ft) = 76 Incr. (ft) = 1

AdditionaL elevations (ft) Lo be included in table:**************************

**********************************************
SYSTEM CONNECTTVTTY

***!t******************************************

Structure No. QTable QTable
ORIFICE_VC ].
STAND PIPE 2
cuI-,vERT-CR 3

Oulflow rating table summary was
A:WYTHES . PND

stored in file:
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OutleL Structure File: WYTHES .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

*********************************
Wyt he -W i I l@stonehous eCommerc e park

Independent Sediment Basin

*********************************

(Input Dat.a)

ORIFICE-VC
Orifice - Vertical Circular

EL elev. (ft) ? 69.s
E2 elev. (ft) ? 76.00L
Orifice coeff.? .6
Invert elev. (ft) ? 69
Datum elev. (ft)? G9
Diameter (ft)? .s

I
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Outlet Structure File: WYTHES .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

****** Jr* ***** ** * * * ****** ** * * *****
Wyt.he - Wi I 1@stonehouseCommerce park

Independent Sediment Basin

*********************************

(fnput Data)

STAND PIPE
Stand Pipe with wej_r or orifice flow

Et- e1ev. (ft)? 72
E2 elev.(ft)? 76.00j_
Crest elev. (ft) ? 72
Diameter (fE) ? z
Weir coefficient? 3 .3
Orifice coefficient? .6
Start transition elev. (ft) @ ?
Transition height (fr) ?



I
I

I
I
I

Out.let Structure File: WYTHES

POND-2 Version: 5.20
Date Executed:

- STR

S/N:
Time Executed:

I
I
I
I
I
I
I
I

*********************************
Wyt he - Wi I 1@St onehous e Commerce park

Independent Sediment Basin

*********************************

(lnput Data)

CULVERT-CR
Circular Cul-vert (With InleL Control")

E1 eLev. (ft) ?
E2 elev. (ft) ?
Diam. (ft) ?
Inv. e1 . (ft) ?
Slope (ft/ft)?
T1 ratio?
T2 ratio?
K Coeff. ?
M Coeff. ?
c Coeff. ?
Y Coeff. ?
Form l" or 2?
Slope factor?

69
75.001

L. Z5
69
.004

.0045
z.v
.031-7

1
-q

I
I
I
I
I
I
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Outlet. Structure File: WYTHES . STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

**** *****************************
Wythe -Wi 1 1@St.onehouse Commercepark

Independent Sediment Basin

*********************************

Out.flour Rating Table for Structure #1
ORIFICE-VC Orifice - Vertical CircuLar

Elevation (ft) 0 (cfs) Computatj_on Messaqes

0.0 E < El-=59.5
0..0 E < E1=59.5
0.0 E < E1=59.5
0.0 E < EL=69.5
0.0 E < E1=69-5
0.0 E < E1=69.5
0.0 E < E1=69.5
u.u E < E1=69.5
0.9 H =L.0
1-.3 H =2.0
1_.5 H =3.0
1.9 H =4 .0
2.I H =5 .0
2.3 H =6. 0
2.5 1{ :7.0

oz.vu
53.00
64 .00
65 .00
66 .00
67.O0
58.00
69.00
70.00
7l-.00
72 .00
73.00
74.0O
75.00
75.00

C=.6 A=.t953496 sq.ft.
H (ft) = Table eLev. - datum elev. ( 69 ft )
Q (cfs) = C * A * sqr(Zg * 111
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Outlet StrucLure Fite: WYTHES

POND-2 Version:' 5.20
Dale Executed:

. STR

S/N:
Time Executed:

*tr*tr * * ** * * ***** ** ****** * ******* * *
Wyt.he - Wi 1 1@stonehouseCommercepark

Independent Sediment Basin

*********************************

Outflow Rating Table for Structure #2
STAND PIPE Stand pipe with weir or orifi"ce flow

***** INIJET CONTROL ASSUMED *****

El-evation (f t) O (cf s) Computation Messages

.,52.00 0.0 E < Inv.EI ._ j2
J er. oo o. o E < E1=22

$pte+.oo o.o E<E1=72
$. $ 65.00 0.0 E<EL:72
"' 'o 66.00 t 0.0 E < F-a=72

-Yf ,, -6 ^^ --{' f 97.?? "e 0.0 E < Er=72
er ,.t' 68.00 t 0.0 F, < Et=72d*a'^33:33, 33 fi:Ei=13

I-dt;i,ffi :,: H":.H1=t3
i=t6-, 72.00 0.0 Weir: H =0.03. " Ir 73.OO l_5.1_ Orifice: H =1 .0(f 

-- ' ,^ ii ;;':, |, r+.uu 2L.4 Orifice: H =2.0N t 75.00 26.2 orifice: H =3.0
$- | /,76.00 30.3 orif ice: H =4.0
,\/./
I I 7fteir Cw = 3.3 Weir lengrh = G.2B3l_86 fts
ll / orLfLce co : .6 Orifise area = 3.141593 sg.fr.\/ 

| O (cfe) : (Cr * L * H'f*1.5) or (Co * A * s{r(e,rg*H;;
,rt No transition used, transition height = 0.0

of'- Weir equation = Orifice equation @ elev, = 72.-72gSS fL

r-tW ,,- -,^.^'t\'dd' 
,,,$,fru*uoo'8' 

^***-,M{r, d*
, d*x)'q'n'- '-ol:



I
t Outlet SErucLure File: WYTHE5

POND-2 Version: 5.20
Date Executed:

. STR

S/N:
Time Executed:

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

*********************************
Wythe - Wi I I@stonehouse Commercepark

fndependent SedimenL Basin

*********************************

OuLfl-ow Ratj_ng Table for SEructure #3
CULVERT-CR Circular Culvert (V,Iith Inlet ControL)

***** INLET CONTROL ASSUMED *****
Elevation (ft) O (cfs) Computation Messages

E < Inv-El .= 69
E < Inv.El .= 69
E < Inv.El.= 69
E < fnv.El.= 59
E < fnv.El .= 69
E < Inv.El-.= 69
E < fnv.El .= 59
No headwater
Equ.1; HW =1-. 0 dc=.590
Submerged: lIW =2 . 0
Submerged: IIW =3 . 0
Submerged: IIW =4 . 0
Submerged: FIW =5 . 0
Submerged: HW =6.0
Submerged: lIW =7 . 0

Used Uneubmerged Equ. Form (1) for el_ev. Iess than 70.37 fL
Used Submerged Equation for elevations greater than T0 ,4g tE
HW=IJeadwater (ft) dc=Crit.ical dept.h (fE) Ac=Area (sq.fr) at dc

Transition flows interpolated from the following values:
El-=70.37 ft; Q1=4.8 cfs; Dc=.89 ft; E2=70.qg ft; e2=5-49 efs

bZ. UU
53.00
64.00
55.00
56.00
b / . UU
58.00
69.00
70.00
71 .00
72.O0
73 - 00
74.00
75 .00
76.00

0.0
0.0
0.0
0.0
0.0
0.0
0_0
0.0
3.0
1.5

1n 1

12.2
t_4. 0
1_5.5
L7.1,

Ac=.595



I
T

I
I
I
t
t

POND-2 Version: 5.20 S/N:
EXECUTEDl. L2-tQ-2003 15: l_1 :41

Page l-
Pal-rrrr.i ['rarr. ')- years

*L*************************************
*a
*

*
*
*

Wythe-Wi1l@stonehouseCommercepark *
Independent Sediment Basin *

*
*
*

***************************************

Inflow Hydrograph: A:WyTHE2
Rating Table file: A:WyTHES

*,_- - INITIAL COND]TIONS-- - -
Elevat.ion = 62.00 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft

GIVEN POND DATA
INTERMEDIATE ROUTTNG

COMPUTATIONS

. HYD

. PND

t
I
I
I
I
t

ELEVATION
(fr) OUTFLOW

(cfs)
STORAGE
(cu-ft)

2s/L
(ef s)

zs/t + 0
(cf s)

62.AO

64 .00
55.00
55 .00
67.OO
68.00
59. 00
70.00
7L. 00
72.00
73 .00
74.O0
75-00
76-00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.4
8.7

TL.7
29.2
37.5
44.2
49 ,8

2 ,929
5, 339

L0 ,266
L4 ,7 48
1"9 ,822
25,523
31, 8gg
38,92L
46,635
55. 079
54 ,27 6
74,248
84,979
96 ,45L

0.0
97 .6

21,1".2
342 .1,
49a.5
660 -6
850 .6

4062.7
1297 .L
1554.2
1835.6
zL+z . L
2474.4
2832.t
32t4.4

0.0
97 .6

2LL.2
342.a
+YL.5

850 .6
1"062 .7
L30l-.0
L562 .9
L847 .3
2I'74.3
25aL.9
2876.3
5Zb.+ . Z

I
I
t
I
I
I

Time increment (t) l-. 0 min.



INFLOW

0.00
2 .43
4.87
?.30
>. t5

12.'J"7
L4.I I
L2.L7
L2.t7
L2.L7
L2.1_7
L2.L7
L2.17
L2.17
L2.t7
L2.t7
L2.L7
t2.17
L2.17
1t 1.7

L2.L7
T2.L7
T2.L7
L2.L7
1_2 -I7
L2.L7
L2.1_7
t2 -L7
42.17
t2.J.'7
1,2 .3_7
1,2 .1,7
12.17
72 .1_7
1) 1',1

9.73
7.30
4 .87
2 ,43
0.00

I \?8.\N
; i?H3"i,X:'i;:l;-3;33 '/I;:11:41 Rerurn Fr

,,^-r h 1- Rerurn ""':$$.^#-$

: -iiill$ffr, 
u,u]I,'**u 

R.urrNG 

;,n:::Tr?r1,""", ffffy
ll T'l IffiI "ii', 1::i 

"i'; 
l::i 

ii:;|""i'li 

Frilf

ll il ll/ii ilil| 1rrt tttfll| 1|i il lll I 
'l;ril

I ii.i I fiiil / 111,t 
,*:: I ,u::r ,,,, I ;i,il

I V, gw,wg*Yu ,;N,@

Re'Lurn Freq:$}*u"uT 

n
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POND-z Version: 5.20 $/N:
EXECIIIED: L2-l-0-2003 15 It_1:41

Page 3
R Ff |i rn Elrar.r . ')- -_.1. - years

******!t***********

Pond File:
Inflow Hydrograph:
Outflow Hydrograph:

SUMMARY OF

A:WYTHES
A:WYTHE2
A: SB2OUT

ROUTTNG

. PND

. HYD
,gYD

COMPUTATIONS ********t(********r

srarrins pond w.s. Erevarion = 
@ 

I
***** Summary of peak Outflow

peak Inflow
Peak Outflow =peak Elevation =

***** Summary of Approximate peak Storage

Initial Storage
Peak SLorage From gtorm

Total Storage in pond

and Peak Elevat.ion *****

eu-f

trt? n,w Lddr*444{

= 24,831

*****

cu- ft
cu-ft
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* * * * * * * * * * * * *** **** *** * * * ** *** * * * * * * * * * 4
rt1-n
* wythe-Will@sLonehousecommercepark * ..^{f '* Independent Sediment Basin * Atr)'*-"Q
* a A.* 1 ,.r./0$"
* * * * * * * * * * * * * * * * * * * ** * * * ******* * ******* \(/'

Inflow Hyd.rograph: A:WyTHUS .gVn (
Rating Table file: A:WyTHEln.pND \o\\- . .!.----rNrrrAL coNDrrroNs---- - 6OElevation = 62.00 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft

INTERMEDIATE ROUT]NG
GIVEN POND DATA COMPUTATIONS

;;ffi;;; I 
-ffi;ffi - 

i 
- -;;;il; -

(ft)l(cfs)l(cu-fr)
----t----t

62.00 | 0.0 | 0
63.00 | 0.0 | 2,929
64.00 | 0.0 | 6,338
65.00 | 0.0 | r0.266

zS/E I ZSlt +o
(cfs) | (cfs)

0.0 | 0.0
97.6 | 97 -6

21L.2 | Ztt -zo I 0.0 | Lo,265l | 342.1_ | s+Z.rI "," | -L!r,.6rr(, | | Jt4.-L I55.00 1 o.0 l L4,7481 | Agr.Sl +gr.s
67.00 I o.ol n,azzl I eeo.el eeo.e
68.00 1 0.ol zs,szzl I eso.el eso.sGe.ool o.ol :r,eeel I toez.t I rosz.z
70. oo I r.s | :s, ger | | tzgt .t I rsor. o
7r..00 I a.z1 +e,ersl I rss+.zl rsez.g7z.ool :-:-.t I ss,ozsl I re:s.e I reez.r
z3 .00 | zs .z I a+,ztel I zt+z -t I zrrr. g| ''- | -74.O0 | 37.s | 74,248
75.00 | 44.2 | 84,9.t9
zG. oo | .+o .e I e6,45L

2474.4 | 251L.9
2432.L | 2876.3
3214.4 | 3264.2

Time incremenE (t) = l- . 0 min.



I ilHJ'*f,o,os,"pr,, i;###l?.

I Lil'J::""il:h: 
A:our

. PND
, HYD
.HYD

ROUTING COMPUTATIONS

0.0
1.0
2.O
?f)
4.0
5.0
t.u
.76

8.0
9.0

1-0. 0
l_L. 0
L2.A
x3.0
L4.0
15.0
16 .0
17.0
18. 0
19. 0
20 .0
2t.a
22.0
23.O
24.O
25. 0
zb. u
27 .0
28 .0
29.0
30 .0
3l_.0
32 .0
33 .0
34 .0
35.0

0 .00
5.Ll
5.35
9.s2

12 .59
15. B7
1-5 . 87
r_5.87
L5.8'1
15. 87
L5 .87
L5 .87
t5 .87
i-5.87
15. 87
]-5.87
15. B7
r-5. 87
t5 .87
a5 .87
r.5.87
1s .87
15.87
15. 8?
ls.87
15.87
1,5. B7
Ls.87
J-5. d /
1s. g?
15. 87
15.87
i-5. B7
L5.87
1"5. B7
r-5.87

1_5 .9

28 .6
31.7
3t.'7
31 .7
31.7
31.7
3L.7
3L,7
3L.7
3L.7
31.7
34.7
3L.7
3t -7
3r--7
3l-.7
31 .7
31.7
31.7
5!, I
31, .7
31_.7
31-,?
31.7
31.7
31.7
31.7
3L -7
3L.7
3L.7
3t.7

TIME
(min)

INFLOW
(cf s)

)- -L 'f -L Z:,

(cfs)
2S/t - O

(cfs)
2S/L + a

(cfs)
OU:TFIJOW

(cf s)
ELEVATION

(fL)

62 .00
52 .03
62.13
62.29
62.52
62 .87
OJ . L4
53 .40
63 .68
63.96
64.20
64 .45
64 .69
64 .93
65. L5
65.37
55. 58
65.79
65.00
66.19
66.38
bb.5 /
66.75
66 .94
67 -tt
67 -28
67.45
E t -oz
67 .78
57 .95
6B .1"0
68 .25
58 .40
58.55
68.70

69. O0
69.L2
69.2t
69.27
69.30
69 .3r-

$
t
..|

t

$
\

37.0
38 .0
39.0
40. 0
41. 0

t2.69
9.52
b . J5
3.17
0. 00

4d.o
22 -2
15 , y
9.5
3.2

1090. 9
1i_l_L - 4
LL25.2
1132 .3
L133 . L

L09r-.I
1113 .1-
lL27 .3
LL34,'7
1i.35.5

0. 01
0 .48
0 .82
l_.05
1 .1_8
L.I>

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
0 .00
0 .00
0.00
0. 00
0 .00
0.00
0 .00
0 .00
0.00
0.00
0.00

tv.J
111. L
1"42 .8
J.74 .6
206 .3

,23S .0
269.8
30r_.5
333.3
365. 0
396,7
428 .5
460.2
492.O
523.7
55s .4
587 .2
51_8 . 9
650.7
682.4
7t4.t
745.9
777 .6
809 .4
841.1
872.8
904 .6
936 .3
968. L

1031.5

28 -6
50-B
"t9.3

l_11 .1
142 -8
L74 .6
206.3
238.0
269.8
301-.5
333.3
36s.0

428.5
464.2
492 .0
523.7
555 .4
,6t,2
618 .9
650.7
o64.+
'7L4.1
745.9
777,6
809 .4
841_.1
872 .8
904 .6
935-3
968. r_

999.8
031.5

I
I
I

i
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******************

Pond File:
fnfLow Hydrograph:
Outflow Hydrographr

SUMMARY OF ROUTING COMPUTATIONS

A;WYTHES . PND
A:WYTHE1O .HYD
A:OUT .HYD

and Peak

15.87

******************

Starting Pond W.S. Elevation = 62.00 ft

***** Summary of Peak Outflow

Peak fnflow
Peak Outfl-ow
Peak Elevation =

***** $ummary of Approximate

Elevat ion *****

cfs

Initial gtorage
Peak Storage From Storm

Total Storage in Pond

Peak Storage *****

= 0 cu-ft
= 34,036 cu-fts

34,036 cu-ft



t
POND-2 Version: 5 . 20 S,/N:
EXECUTED: 12-l-0-2003 IS \!:42I

I
I
I
t -*--INITIAL

El-evation =
Outflow
Storage =

CONDITIONS. - - -
62 .00 fr
0.00 cfs

0 cu-ftI
GI\rEN POND DATA

Relurn ,rrq'r@"^r*
***************************************
**
*
*
*
*
*

WyChe -Will@stonehouseCommercepark x
fndependent Sediment Basin *

*
** *** * *** ***it** *** * ******** *** *** ***** *

rnflow Hydrograph: A:WyTHE25 .HyD
Rating Table file: A:WyTHES .pND

INTERMEDIATE ROUTING
COMPUTATIONSI

I
I

I
I

EIJEVATION OUTFLOW
{ cfs)

STORAGE
(cu-f t)

25/E
{cf s)

zSlL + 0
(cf s)

I

62.A0
63.O0
64.00
b5. uu
66.00
67.00
68.00
eo nn
70.00
71_.00
72.00
73.00
74.00
75. 00
76.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.9
B.'l

J"L,7
4t.z
37 .5
44.2
49 -B

U

2t929

I0 ,266
14 ,749
L9,922
25 ,523
3l_, 888
38,921,
46 ,635
55, 07g
64 ,27 6
74,248
84,979
96 ,45r

0.0
97 .6

zLL.2
342.L
49L.5
660.5
850.6

r062.7
t297.L
1554 .2
1"835.6
2t42.1
2474.4
2832.L
32L4.4

0.0
97.6

zLL.2
342.t
49]..5
650 .6
ARN 6

l.062.7
L301_.0
L562 ,9
1 847.3
zL',|L,3
2s11. 9
2876.3
3264.2

I
I
I
I
I

Time increment (t) 1.0 min.

I



I
1 i?il3;i"N:'i;:l; 3;33 

-/T; 
:LL:42

- Pond File: A:WyTHES
I InfLow Hydrograph: A:WyTHE25r Outflow Hydrograph: A:SB25OUT
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Pond File: A:WyTllES . pND
lnflow Hydrograph: A:WYTHE25 .HyD
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INFLOW HYDROGRAPH
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POND-2 Versi-on: 5.20
EXECUTED:12-L0-2003

S/N:
15: l-l- :42

***** Summary of Approximate

Initial Storage
Peak SEorage From Storm

Page 4
Return Freq: 25 years

*****

cu-ft
-.. c.-L;\I-!L

* * * * * * * * * * * * * * * * * * stMMARy OF ROUTING COMPUTATIONS * * * * * * * * * * * * * * * * * *

Pond Fi-le: A:WYTHES . PND
fnflow Hydrograph: A:WyTHE25 .HyD
OutfLow Hydrograph: A:SB25OUT .HyD

Starting Pond W.S. ELevaLion = 62.00 ft

***** Summary of Peak OuEfLow

Peak lnflow
Peak Outfl_ow
Peak Elevation =

and Peak Elevation *****

Peak SLorage

= 42,L33

Tot.al Storage in Pond = 42, l-33 cu-ft

I
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at Stonehouse Commerce Park
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Wyrhe Will Building
Project No.: 2003 1 5 t -000.09

Date: Ocrober Zi, 2003
Prepared By: Curt Nordeman

B
DevelopmentArea Design

Units
Design

Value

u 
Water

Fixture
Value

Water
Supply

Fixture Unit

Waler Closet (Valve # of Units 6.00 54.00
Lavatory # of Units 2.00 16.00
Drinking Fountain # of Units 0.25 1.50
Urinal # of Units 3.00 3.00
Kitchen Sink # of Units 1.40 2.80Totatw@ 77.30

Reference Table E10lB, Load Values Assigned to Fixtures,
2000 International Plumbing Code , page l l3

Reference Table E102, Table For Estimating Demand, 2O0OlUterSadg[Al4UAbilC
Code, Appendix E, Page l 14

Proposed Fixture Counts

se 1 U2-inch meter in accordance *i
t'ow-Pressure-Loss Average of 1973-Model Meters page 45 in the AWWA Sizing Water Service Lines and

o Table for
Estimating Demand

WSFU Demand
gpm

70 58.00

80 6r.20

I
I





Szout/+ouse- G^^*ce fu.t<

BMP AREA
SERVED

ACRES

BMP
POTNTS

FRACTION
SERVED
BY BMP

WEIGHTED
BMP

POINTS,

Rv Rm V

$c'rq
v

(c.F.)
HxV

(c.F.)

1 WET POND 32.6 I o.201 1.808 0.50 0.45 0.611 266?6 106504

2 WETPOND 25.1 I o.155 1.392 0.50 0.45 A.;471 20500 82002

H.M. POND 68.O I 0.419 3,352 0.50 0.45 't.275 s5539 138848

TOTAL 6.551

NATURAL
OPENSPACE
OUTSIDE OF
B.M. POND(AC) 85 10 o.344 3.457

Rv=0.05*1 .0091, ASSUME l= 50%

Y=(Rm)(Rv)/l2iAREA
H=2.5 FOR I POINTWET POND

H=4 FOR s POINT WET POND

TOTAL BMP POINTS 10.o

AREA SERVED BY RICHARDSONS MILL (ACRES) 68.O

DEVELOPABLE AREA (ACHES) (247.S8s.0) 162.3.

AREATHHOUGH BMPS 125.7

TOTAL AREA OF SITE (ACRES) 247.3
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COTINTY OF JAMES CITY, VIRGINIA

f:;€A;.+^ersw.THIS
between Lr bc
and all successors in i
W.r{+rc- tAJd I I

projeot

") owner(s) of tne foltowing property:

BTffiffi; No' i lnstrumentNo'
"]fr;; .;rgtT- .and tlre co*tu oF'il"-tCitu. Vruiniu ('CO.NTY.")

WTNESSETH:

We,theCO\/ENAI{TOR(S),withfuUauthorityto..or:lutedeeds'mortgages'othetr
covenants, and all rights, titles and inte,rests in trr" pfroty d"ttti6"a $o"e do hereby covenant with

theCOUNTY asfollows:

l. ThecovENA]{TOR(S) shaltprovide maintEnanceforthedrainagplystqinoludinc

any runoffcontrol faoilities, conveyance syo"*, *Jt"toant"a *t"*"*q 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 conaition in uc"oriilil-Jdi npi"outA A*ien standaf,ds' and with

the law and applicable e:recutive regulations. Th";;iTEil sha'fr not includJany eleme'nts located

within any Vlrgnia nepartnrent of iransportation rights-of-way'

2.ffnecessary,thecovENA}{ToR(S)sha[levyre$lar.olsl3cialassessmerrtsagainst
all present or subsequent o*o, of property t*t;a Ot O;; SVS-fgVt to *sure that the SYSTEM

is properly maintained'

3'TheCOVENANTOR(S)st'allprwideandmahtainperpetualaccessfrompublic
right-of-ways * G Sysfglnf for the COUvfy, its agent and its contraotor'

4.TheC0VENANT0R(S)strailgranttheCotlNTY,itsagentandits.contractorarigl$
of entry to the SYSTEM for the p"'po'-:,-of-i"Jpt"tine; optotiig' insta[ing constructing'

reconstnrcting, maintainfurg or repairing the SYSTEM'

5. I4 after reasonable notioe by the colINTY, the c0vENAI'{TOKS) shall fail to

maintain the SySTEM in accordanee with the 
";et*;d^Attq 

standarfs and with the law and

applicabte executive regulations, tfre COUNfV-iay perform ill notssutu repair or maintenance

worh and the couNTy may assess th" co\rEiffi]fi;t6i*alot uI propertv served bv the

SYSTEM for the cost oitftt iuoif. and any applicable penalties'

'r!.t vf*+ ,'i *'l' $ C tf C' t; c 
' 
*n n 

,*u t
t'J+.+tl"t {'1- 

fr4rr' 
' /'i ' atc +

QQpy

2003--,

i]+rigt-rt'to/

TION.*ua"thi, 4% Eyoe &eF'ryth"r
baai:r+l Lr rvt r?cd #.r+rrrer'SkZ!E-.

Revised 01/02



I
6.TheC0VENA}{T0n(S)shallindemnifyandsavetheCOUNTYharmlessfromany

and all claims for damages to persons o, prop"Jy 
".iring 

from the installation" construction"

maintenance, repair, operation or use of the SYSTEM'

'1. The CoVENANTOR(s) shall promptlv rr9g[-l|1' COUNTY when the

CO\;ENAI$TOR(S) le*[y Eansfers any of td aOjtE]'lAI'{TbR(S)' responsibilities for the

sYSlEM. The coVENAl{ToR(s)' shatl zuppty th-elornqrv with a oopyof any document of

transfo, e)rccuted bY both Parties.

S.Thecovonantscontainedhereinshallrunwiththelandandstrallbindthe
covENAl.ITon(s) anaihe iormvnNroR(s)'#;;";*"ts' administrators' successors and

assignees, and shall binat all present and subsequent o*1"r, of property served by the SYSTEM'

9. This covENANT shall be recorded in the county Land Records'

INwTrNEsSWHEREOF,thecovENA}-TToR(S)haveo<eantedthisDECLARATIoNoF
COVENAIITS as ofthe date first above written'

ATTEST:

ATTEST:

Print Name/Title

PrintName/Title

f,.1-+*: r Usr66efie4 S€' \t. P.

covENANTOR(s)

co LrvrarT€6 &rrg5,t|te

Page2 Revised 0U02



COMMONWEALTHOF^V.IRGINIA I
crTyic€st{Ty OF Al (11 rn/'1 d

r herebyce*ifythat on 
-tu.m 

fr-aav a, D#fu-*^mfiW"*:'ff:*l
Notary Public ofthe sf,ale of virginia, and for the ciMGorury of f(r a$ I{ 

'Llf 
]f ifiolttD'uu

pTr""lYiltT:1 - 
ancl-Iid acknowledge the aforegoing

instrument to be their Act. ' 
, ,h

^ IN WITNESS WHEREOF,I have hereunto set my hand and official seal this v'" day of

Approved as to form:

This DeclardimofCovenants preparedby:

(Addteso

Prc*rmo^sb 1{* eazta

drainage.pre

(Ctty) (Statp) (zip)

Revised 01/02

t2 Saar* .1}rs5 sT-

Page3
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clznabel
Schnabol Englneorlng Bouth, LLC

Mr. Dana Dame

Liberty Properp Trust

12 South Third Street

Richmon4 VA232l9

One Weet Cary Stre€l
Rlchmond. vA 23220

Phone (8O4) 64*7035
Far (804)783-8023
www.schn6b€l-eng.com

October 29, 2003

,lU J
d",l'to

,,!{:*'[fr^
[f,/ ''.n^rj:lo

i,fy

on,t

'rl.

\l:.

,a(fr(
,,tl't

"\le arc mmaittcl to.eft\n! out e ltctr 69 e4cec{ing tttcir arycctrttirtru."

Ggolechnlcal o Construction Monllorlng r Oam Englnesrlng o Geosclsnce o Envlronmanbl

Subject:

Dear Mr. Dame:

We are pleased to submit tluee copies of our geotechnical engineering report for this pmject.

This report was prepared according to our proposal P3131366 dated October 16, 2003 dated"

Wearepleasedtobeofservicetoyouonthisproject. Pleasecallusifyouhaveanyquestions.

Sincerely,

SCHNABEL ENGINEERING SOUTH, LLC

Project 03 13 1268, Geotechnical Engineering r*u(ffit)
Distibuting Stonehouse Commerce Park, LaGrangehr{emydres City

Courty, Virginia

€**nt.DJe
Edward G. Drahos, P.E.

hincipal

lA:EGD:vw

cc: Iandmark Design Group (l)
Attrr: Mr. Steve Romeo
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Prepared for:

Mr. Dana Dame

Liberty PropertyTrust
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Richmond, Virginia 232 19

Prepared by:

Schnabel Engineering South LLC
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Phone: (804) &9-7A3s

Fax: (E04) 7E3-8023

Iliana Alvarado, P.E.

Senior Engineer

{au"*, c. DnJ*
Edward G. Drahos, P.E.

Principal



E}(ECUTTYE ST]MMARY

Shallow spread footings have been evaluated for support ofthe proposed building and are

recommended. A net allowable soil bearing pressure of 2,000 psf may be used to desigrr

the footings. Footings should be supported on suitable natural soils and on new

compacted structural fill.

The borings indicated loose density sands are present at various depths on the site. Some

ofthese soils are not considered suitable for support ofcompacled structural fill or
structures in their present condition After sbipping the site of topsoil, we recommend

compacting the subgrades in all fiIl areas rvith a heavy vibratory roller. The compacted

subgrades should then be proofrolled and undercut as needed. The Geotechnicat

Engineer should evaluate the proofrolling during construction.

The subsurface conditions at the basin location varied in the tw9_bo.ryUq_completed- .-
within the footPrint of the basin. ,At-TFi-bottorn ofthei+.inr$c*oilsclass-rfy-asloam|
'sand-or sandy loarg whigha'e suitable for infrltration per the V@a-Sry*.
Maoagement Handbookfl99) Sectisn-3.,10, In$l{ratien Practica-Howeve:,- mrng

soil 6pes observed at the time of our exploration may vary away fiom the boring

locations. As a result, undercut and replasement of soil, as well as dewatering durl

constructiorL may be necessary.

This executive swnmary is provided solely for purposes of overview Any party th

relies on this report must read the full r€port. This executive summary omits sever

details, any one of which could be very important to lhe proper application of the r

$ilt

ProJect 03131268 / October 29, 20lXl Schnabel Enginecring South. LLC
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INTRODUCTION

Scope of Senices

The objective ofthis study is to evaluate the subsurface conditions and to providc

recommendations regarding the design of foundations, earthwork, pavemenls and an

infiltration basin for this project. The soope of0tis study is as defined in our proposal

P3131366 dated October 16, 2003. Our services included subsurface exploration, field

engineering, soil laboratory testing and development ofgeotechnical engineering

recommendations.

Site Description

The project is located at the southwest comer of Lagrange Parkway and Six Mount Zion

Road in the Stonehouse Commerce Park. The site is roughly 450 ft by 1,000 ft in plan,

containing about l0 acres of land. Most of the northem part of the site is open, with the

southem and eastern parts ofthe site being wooded. Existing grades slope down from

about EL 105 at the northwest comer to about EL 70 at the soulheast corner.

We obtained the site information from the topographic site plan provided by l.andmark

Design Group and through our site visits.

Proposed Construction

The proposed site development consists of a warehouse/distribution building to be

conslructed intwophases. Thisreportpresentsr€corunendations forPhase I only, as

requested.

The Phase I proposed construction includes a 100,0{X} square foot warehousddistribution

building, with a parking lot north of the building and a loading dock on the south side of
the building. This report is based on assumed maximum column loads of 150 kips and

maximum wall loads of 4 klft. The buitding is about 26 ft high with tilt-up walls and a 6

inch thick slab on grade.

There are two entranoos to the site from lagfange Parkway: a tnrck entrance, which is

west ofthe building to get to the loading dock snd a second entrance at the east end ofthe
building which is for general traffic.

t.2

1.3

ProJect lIll3l26E / October 29,2003 l-l Scbnabel Englneerlng South, LLC



The adjacent property along &e west side of the site is cunently at about El 106 to 90.

The proposed truck entrance and roadway range in elevation from EL 104 to EL 90;

therefore, a retaining wall up to about l0 ft high will be constructed along the truck

drivelane.

The proposed building floorgrade will be at about EL 95, making the loading dock

pavement grade at EL 91. Up to about l0 ft of cut and lill will be required in the building

footprint and pavernent areas.

-* qqqf"r ruaoug"Gnrlasis-,rlif Uc-ex""uatedbt*odrtt fu-lr<tingiG*+ji*'
,.U"urutZ. 

"ai ""rGr+Ua$inwtlliCoire*tEq1q%,+asibryh_ 
_

Liberty Property Trust and Landmark Design Group provided the project details.

Projmt 03131268 / Ocrober 29, 2003 l-Z Schaabel Englneering South, LLC



2 DATACOLLECTIONAI\DANALYSIS

Z.l Geology

We reviewed existing geologic data and information in our files. Based on this revie%

the geologic stratigraphy consists of the Windsor Formation overlying the Sedley

Formation. Both formations are alluvial soils that typically consist of a mixture of sand

and clay. These soils typically exhibit moderate strength and moderate compressibility.

2.2 Data Collecdon Techniqum

Fishbume Drilling Inc, Chesapeake, Virginia drilled l6 borings at this site under our

observation. Specifc observations, remarks, and logs for the borings, classification

criteria and samplingprotocols are included in Appe,lrdix A. Approximate boring

locations are shown on Figure A1 in Appendix A. Soil samples will be retained up to 45

days beyond the issuance ofthis report, unless other disposition is requested'

Our geotechnical laboratory conducted tests on selected samples obtained in the borings.

This testing aided in the classification ofsoils encountercd in the subsurface exploration

and provided data for use in the development of our geotechnical recommendations. Thc

natural moisture content values of selected soil samples are shown in the logs in

Appendix A. The results of the remaining laboratory tests are presented in Appendix B'

23 GeneralizedSubsurfaceStratigraphy

We have characterized the foltowing generalized subsurface soil stratignphy based on

the boring data presented in Appendix A:

ProJect 03131268 / October 29, 2fi)3 2-l Schnabel Englneerlng South' LLC
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Stratum/
(Geology)

Stratum Depth (ft) Generalized Stratum Description

Stratum A/
(Existing Fill)

From the ground

surface to depths of
about 0.5 to 2 ft in
Borings B-2, B-5, B-
6, B-9, and B-14.

Fine to coarse silty sand FILL, contains

rooG, plastic, organic matteq and/or

asphalt fiagments, generally loose to firm
densily.

Snatum Bi
(Windsor

Formation)

Below Shatum A or
from tle ground

surface to depths of
about 0.6 to 8.5 ft.

Fine to coarse SILTY SAND (SM),

POORLY GRADED SAND WITI{ SILT
(SP-SM), CLAYEY SAND (SC), and

POORLY CRADED SAND (SP),

generally loose to firm density.
Stratum Cl
(Sedley

Formation)

Below Stratum BI
and./or interJayered

with Stratum C2 to
the maximum depth

explored in most of
the borings.

Fine to coarse SILTY SAND (SM),

POORLY GRADED SAND WITH SILT
(SP-SM), CLAYEY SAND (SC), and

POORLY GRADED SAND (SP),

generally loose to finn density.

StatunL Cz
(Sedley

Formation)

Below Stratum Bl
and/or interJayered

with Stratum Cl to
the maximum depth in
Borings B-7, B -11,

B-12, B-13.

Fine to coame sandy LEAN CLAY (CL)

andLEAN CLAY (CL) WITH SAND,
garerally medium to very stiff
consistency.

About 0.1 to 0.8 ft ofrootmat and topsoil was encountered at the ground surface in the

borings. The average topsoil thickness was about 0.4 ft. In Boring B-5, 0.1 ft of motmat
was encountered at the ground surface overlying about 0.5 ft of fill, which was over
about 0.4 ft of topsoil.

The group symbols indicated within the paentheses in the above table and on the logs in
Appendix A represent the Unified Soil Classification Sptern Group Symbols per ASTM
D-2487 based on visual classification and limited laboratory testing of the samples.

Criteria for visual classification of soil samples are included in Appendix A. Some
variation may be expected between samples visually classified and samples classified in
lhe laboratory.
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Soil Laboratory Testing

2.4.1 Shrink Swell Potential

Laboratory tcts conducted on samples from Boring B-2 (2 ft to 4 ft) and Boring B-8 (8 ft
to 10 ft), which are from Strata B and C, respectively, indicate these soils exhibit a low
potential for moisture-related volume change (shrinl/swell behavior).

2.4.2 California Bearing Ratio Tests

Schnabel performed two Califomia Bearing Ratio (CBR) tesls on the bulk samplc from
Borings B-9 and 8-16 from Strata C and B, respectively. The table below presents a

summary of the CBR test results, including the maximum dry density and optimum
moisture contents of the soils.

Bulk from Boring B-9 Bulk from Boring B-16

Material Classifi cation sc (A-6) sc (A-2-6)

CBRValue 20.1 30.1

Swell Value 0.2 0.03

Maximum Dry Density, pcf I13.9 I 19.5

Optimum Moisture Content
(%)

14.1 12.4

Natural Moishre Content 16.6 12.6

Soll Gradation Raults for Samples at Basins

Schnabel perfonned two full sieve and hydrometertests on soil samples at l8 to 20 ft
deep from Borings B-15 and B-16. The purpose ofthe gradation analyses was to classify
the soil in general accordance with USDA soil texture classification. Soil from Boring B-
15 classified as sandy loam, and soil from Boring 8-16loamy sand.

Ground Water

Water level readings obtained in the borings during and after completion are noted onthc
loes. UleEs_erv_e!g 5-anGl6+depths
,AtE$afout-EIsl to5?. Following removal of the augers, borings caved dry at

depths of 2.1 to 19.5 ft. We did not obtain long-term water level readings as the borings
were backfilled upon completion for safety.
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Waterobsenation wells were installed in Borings B-1 and B-16. Boring B-l was dry

three days after completion of the drilling' we recorded a golryd @@
,wett46epttrof-25ft;Ei i+,*t"" ault after completion-ofthe drillitg- U Aq-p"
The ground water levels on the logs show our estimate of the hydrostatic water table at

lhe time the borings were drilted. Fluctuations in the hydrostatic water table should bc

anticipated depending on vuiations in precipitation, surface runoff, pumping

evaporation, leaking utilities, sFeam levels and similar factors'

6a'a
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3.1

GEOTECHNICAL RECOMMENDATIONS

Discuesion

Our geotechnical engineering analysis was based on the informarion developed from our

subsurface exploration and soil laboratory testing along with the project development

plans, site plans and structural loading furnished to our office. Shallow spread footings

are recommended for zupport ofthe proposed building based on our analysis. Detailed

recommendations are provided in the following sections of the report.

Earthwork and Grading

3,2,1 Subgrade Preparatlon

The proposed finished floor grade is at El 95. Based on this finished floor grade, the site

will be cut on the west side of the building and filled for the central and east side of thc

building.

Subgrades to receive compacted structural fill for building or pavement support should be

stripped ofvegetation, topsoil and organic matter. Our subsurface exploration indicated

topsoil to an average depth of about 0.4 ft below the ground surface. However, stripping

of wooded or previously cultivated sites tlpically results in some disturbance and

contamination of near-surface soils, particularly during periods of wet weather.

Accordingly" we recommend a topsoil sbipping depth of 0.6 ft be considered for thc site

during the project planning.

Sorne loose density mtural sands were encountered to a depth of about 8 ft below the

ground surface. These near-surface soils are not considered suitable for direct support of
the proposed structure. We recommend compacting the subgrade in all fill arEas with a

heavy vibratory roller. In cut areas, most of these loose density soils are above design

subgrade elevatiort and will likely be excavated during grading activities.

Before any undercutting below desigr subgrade level, the strippod subgrades should be

proofrolled with a loaded durnp huck to evaluate their suitability to support the

compacted structural fill. Areas that exhibit excessive pumping, weaving, or rutting

should be undercut and replaced with additional compactd structural fill. Final
pavernent subgrades should also be proofrolled to evaluate their suitability to support the

pavement. The Geotechnicel Engineer should evaluate the suitability ofthe actual fill

I
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subgrades in the field. Evaluation techniques may include probing with a penetrometer

and observation of proofrolling or a combination of these methods.

The soft or loose near-surface soils could possibly be recompacted ifearthwork is

performed in tle drier, warmer summer months. However, some scarifying and drying
may be needed to courpact these soils.

If stripping and earthwork operations are performed during an extended period of warm.
dqr weather, the non-organic portions ofthe undercut materids could possibly be reuscd

as compacted structural fill. The use of these rnaterials as cornpacted structural fill will
depend on the soil moisture content, and the Contractor's ability to limit contamination of
these materials with organic matter during stripping and undercutting.

Undercut volumes should be evaluated by cross sectioning. Other methods of calculating
volumes of undercuf such as counting trucks, are less accurate and generally result in
additional expense.

Compacted Structural Fill

eompaael3nitwal fi H shsuldcsnsist

SW, e;e,dvt;€Prqqly?eri6ff rI-2487- IyIo@- )

tii-peefeffihisuitorim. rlf off-site borrow soils are needed, they should classify
SC, SlvI, SP, SW, CC, GM, GP or GW per ASTM D-2487.

Successful reuse ofthe excavateq on-site soils as compacted structural fill will depend

on the nalural moishre content of soils encountered during excavation. Natural moisture

content values ofSfrata B and C soils tested in our laboratory varied from about 7.6 to
24.5. These values correspond to 7 percant below to about 12 percent above optimum for
the soil types tested. Accordingln we anticipate that scariSing and drying ofportions of
the on-sile soils will be needed before the recommended compaction can be achieved.

Drying of these soils will likely result in some delay, and drying may not be possible

during lafe fall, winter and euly spring. Accordingln we recommend that the earthwork

be performed during the wanner, drier times of the year from about May to October.

Compactelstq-qqat.n+qtro uld be placed in maximum&-inchJhick Eigoq4r toose

lifts and should be compacted to at leasf 95-pereent ofmmimurn-drydensity per ASTM
D-698, Standard Proctor. Compacted structural fill subgrades steeper than 4H:1V should

be benched to allow placement ofhorizontal lifts.
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3.3

compacted structural fill should extend laterally at least 5 ft beyond the building and
pavement limits' and then slope as needed to meet existing grades. C.ompacted structural
fill slopes should not be desiped and built steeperthan 3H:lV.

F'oundations

Spread Footings

Shallow spread footings are considered zuitable for suppon of the proposed structure.
Footings should be supported on suitable natural soils ofStrata B and C, and on
compacted structural fill as descn'bed in Section 3.2.2 overlying suitabte natural soils of
strata B and c. Footings may be desigrred for a net allowable soil bearing pressure of
2,fi)0 psf. This bearing pressure provides a factor ofsafety ofat least 3.0 against general
shear failure. Minimum widlhs of 16 and 24 inches should be maintained for wail and
column footings, respectively, for shear oonsiderations.

Interior footing grades may be set at nominal depths below the floor slab. The taboratory
testing performed on selected samples of Strata B and C indicate that the low plasicity
soils ofthis stratum exlulbit a low potential for rnoisture-related volume change.
Accordingly, we recommend perimeter footings be set a minimum depth of 2 ft below
final exterior grade, This depth is also considered adequate for frost protection.

settlernents ofshallow foundations supported on suitable natural soils and on properly
placed compacted structural fill are not expected to exceed about I inch. Differential
settlemeuts between similarly loaded footings are not expected to exceed about halfthis
value.

Footing concrete should be placed as soon as possible after excavation to limit the
potential for rnoisture changes at foundation levels. Similarly, foundation walls should
be bacldlled asi soon ali possible to reduce the potential for infilnation of watsr into the
soils beneath the footings. Backfill slrould be placed as cornpacted structural fill.

Final grades should allow positive drainage away from lhe structure, so that water does
nol accumulate around the foundation" In additio4 gutters and downspouts should be
provided to collect and convey roof water well away from the building. Trees should bc
rernoved from and should not be planted within 25 ft ofthe building.
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Selsmlc Site Class and Site Coefficients

We have evaluated the Seismic Site Class for this project according to IBC Section 1615

(2000). Based on the available soil and ground water data on the site, the seismic site

class according to IBC Section 1615 (2000) may be either Site Class E or F. To evaluate

the site class, Sohnabel can perform a liquefaotion analyses based on site borings and

available geologic information. If the malyses show that the site is liquefiable, we would

recommend additional exploration. If the analyses show that the site does not have

liquefaction potential, we would recommend Site Class E. If no liquefaction analysis

and/ordeeperborings are perforured, we recommend Site Class F.

Floor Slabs

Floor slabs may be supported on suitable natural soils or on compacted structural fill as

described in Section 3.2.2. Floor slabs may be designed using a modulus of subgrade

reaction, k, of 125 pci. Floor slab subgrades should be recompacted immediately before

placing moisture banier materials to repair any disturbance that may occur due to

construction operations. Footing and utility excavations should be backfilled with

compacted structural fill since floors will be slab on grade. Compaction requiremenls arc

the same as described in Section 3.2.2 for cornpacted structural fill.

A 4,.inch crushed stone or washed gravel capillary moisture barrier should underlie floor

slabs on grade. Moisture banier material should consist of VDOT No. 57 crushed stone

and should be compacted in place by at least two passes with suilable vibratory

compaction equipment

Walls Below Grade

35.1 Retainlng Walls

Cantilever retaining walls should be designed for the equivalent active fluid pressure

{istribution (with the maximurn earth pressure at the base of the wall) as shown in Figurc

l. Where applicable, surcharge loads should be considered by using a rectangular earth

pressure distribution. The surcharge pressure ordinale should be obtained by mulliplying

the surface surcharge pressure, q, by the factor indicated in Figure I '

Cantilever retaining walls may be deigned to resist sliding based on an ultimate

frictional resistance factor, f, between lhs concrete footing and the soil of Strata B or C.

The ultimate passive resistance shown in Figure I may also be developed along the face

of the footing and a key beneath the wall footing. Passive resistance should not be
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EARTH PRESSURE RECOMMENDATIONS
FOR CANTILEVER RETAINING WALLS
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3.5.2

3.5.3

considered to act against the front face ofthe wall footing above a depth of2 ft due to

frost considerations. A factor of safety of 2.0 should be used for sliding and overtuming

resistance. Hydroshtic pressure is not considered since subdrainage is recommended

behind the walls.

Foundations for retaining walls should be designed according to the recommendations

presented in Section 3.2. Retaining walls shouldbebackfilled as recommended in

Section 3.5.4.

Loadlng DockWalls

The proposed loading dock walls were considered braced. Loading dock walls should be

desigred for the equivalent fluid pressure disnibution having the maximum earth

pressure disfibution at the base ofthe wall as shown in Figure 2. Surcharge loads from

the surface should be considered by using a rectangular earth pressure distribution- The

surcharge preszure ordinate should be obtained by multiplying the surface surcharge

pressure, q, by the appropriate factor indicated in Figure 2. Hydrostatic pressure is not

considered since subdrainage is recomm€nded behind the walls. Loading dock walls

should be backlilled as recommended in Section 3.5'4.

Wall Subdralnage

SuMninage should be provided behind below grade walls. SuMrainage should consist

of a perimeter subdrain with ftee draining baokfill. Recommended subdrainage details

are included in Figure l.

Subdrains should be located on top oflhe wall footing, next to the wall' Subdrains

should consist of zl-inch slotted, corrugated polyethylene tubing per ASTM F405

surrounded by at least 6 inches ofVDOT No ' 78 aggtegale- The aggregate should be

wapped in drainage geotextile oonsisting of Mirafi l40N or equivalent. Subdrain details

are included on Figure 1. Subdrairrs should be daylighted or outlet to a convenient sump

or stonn s€wer.

As an alternativeto subdrains we€pholes can be used as subdrainage. Weepholes should

be provided at the base ofthe walt, on t0 fI centers. The weepholes should consist of2-

inch diameter holes in the walls. A filter consisting of I cubic foot of vDoT No. 78

aggregate wrapped in a drainage geotextile such as Mirafi l40N should be placed behind

the weepholes.
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FIGURE 2

EARTH PRESSURE REGOMMENDATIONS
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3.5.4 Wall Backllll

Site retaiuing walls and loading dock walls should be backfilled with non-plastic material

classifying SM, SP-SM, SW-SM, SP, SW, GW.GM, GP-GM, GP or GW according to

ASTM D-2487 with less than 25% pa*sing a No. 200 sieve. This classilication includes

open-graded crushed stone, such as VDOT No. 78 or 57. The wall backfill should be

placed in maximum 8-inch thick loose lifts. The wall backfill should be compacted to at

least 95 percent of maximum dry density per ASTM D-698, Standard Proctor or to 70

perceut Relative Density per ASTM D-4253 and D-4254. Crushed stone backfill should

be placed in ma,rimum l2-inch thick lifts and compacted using suitable vibratory

equipment.

Only light hand-operated equipment should be used to compact backfill against walls.

The Structurat Engjneer of Record strould approve the size of the compaction equipment.

3.6 Storm Water Basin

_ 4t {lqc1s5ieilin-ee'laboratory results section of this report, Schnabel performed two

-graahti6il-ests, including hydrometer tests, on soil sanples from Borings B-15 and B-t6.
The purpose of the testing was to classify the soil by the USDA classification for

estimating the infiltration rate of the soil. The bottom of the basin is to be at EL 60, which

corresponds to a cut of about l9 ft.

Schnabel testing samples at a depth of l8 to 20 in both borinp. These rnaterial classified

asarieldvigarnr@n1!{e1tysrylr.1f :]!t_t!etimeor
our exploration, trsunArvater *rasmeasured onrheEodngE-iFn sTlaEffinEhv Et -r,6GtM oothe tests and

aesl!@q:qqlq{on basih. It iJimportant to note that the subsurface conditions in

thri basin did vary significarr-tly, as discussed below.

Table 1 presents infilhation rates for soils in borings B-15 and B-l
the classifications are based on visual classifications.

T
I
,fi0{9

'g{fr
r
lon,
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Table 1: Inliltration Data

Boring Sample/

Elevation (ft)
ASTM Soil Class USDA Soil Class Infiltration Rate

(2) (inches/hour)

B-15 t7r-69 SC Sandy Loam 1.02

B-ts / 6G64 sc Loamy Sand 2.41

B-15 / 61-59 sc Sandy t oam (1) 1.02

B-15 / 5G54 SP.SM Ioamy Sand 2.41

B-16 / 7r-69 SC Sandy toam 1.02

B-16/6ffi4 CL Clay Loam 0.09

B-16 / 61-59 SM loanySand (1) 2.41

B,-16 | 5fi51- \SM loamy Sand 2.41

Notes: 1. plassificatio.p4ased on sieve and hydrometer t€sts. The remaining',t ' &ssinran6ns are visual. frir'n
'J,i-u',

ltv

;lv

n

I

I
p

3.7

2. Infiltration rates are from the Virginia Slomrwater Handbook (1999), Section
3. I 0, Infi lFdtion Practic€s.

Based on the varying material near El 60, it is possible that in other areas of the basin

unsuitable material may be encounter€d at El 60. We understand that if unsuitable
material is encountered it is feasible to underput unsuitable marerial and replace it with
suitable fill. Therefore, it may be prudent that the excavated material that is classified
visually as suitable for an infiltration basin, be stockpiled on site for use at the bottom of
the basin. Ifthere is a need for undercut, the stockpiles material may be tested and used at

the bottom ofthe basin. Ifthere is no need for undercut at the bottom ofthe basin. the
material can then be used for stmctural fill under the building.

We recommend ttrat tire'sfuonatlifF-g.*d-*ater tevel G;trsideied atnl-sO--\f
undercut is necesary due to unsuitable natural soils, dewatering may be required during
oonstruction.

Schnabel mayperform additional soil testing, fieldborings, or infiltratiorlpermeability
tests, al your rquest, as additional work.

Pavemeuts

Pavement subgrades should be prepared as discussed in Section 3.2.1. Courpacted
structural fill for pavement support should be placed and compacted as described in
Section 3.2.2. Dense-graded aggregate placed as pavement base coune should be
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compacted to at least 95 percent of maximum dry density per ASTM D-698, Standard

Proctor. Dense-gnded aggregate should be placed in maximum 8-inch thick loose liffs.

The recommended pavement sections were desigped according to the VDOT Vaswani

desigrr method for flexible pavernents based qn a design CBR value of 10. This design

CBR value represents two-thirds a CBR of 15. The average CBR from the laboratory

t€sts appears high for these soils. Therefore, we reduced the average to 15. A resiliency

factor of 2.5 was also used in this desigrr method. The traffic volumes considered in our

analysis were 29 trucks per day and 145 cars per day- Our analysis considers proper

grading to provide runoff from the pavement surface and beyond the limits of paved areas

will be provided. The following pavement sections are recommend€d:

Automobile Parkine Areas - Tvp€ I $ectlon

Asphalt Conorete Surface Course, VDOT SM-9.54
Dense4raded Aggregate Base Course, VDOT 2lB

Drivewavs and Service Roadwavs - Tme l[ Secfion

Asphalt Concrete Surface Course, VDOT SM-9.54

Asphalt Concrete Base Course, VDOT BM-25.0

Dense€raded Aggregate Subbase Course, VDOT 21B

= 2.0 inches

= 6.0 inches

: 1.5 inches

= 3.0 inches
: 6.0 inches

The Type I Section should be used only in automobile parking areas. The Type II

Section should be used where truck traffic or high traffic volumes are anticipated.

We recommend that reinforced concrete pavement be used in dumpster pad and dumpster

approach pad areas. Thee pads may be designed based on a modulus of subgrade

reaction value, k, of200 pci.

Adequate conbol of surface drainage will be a very important consideration for the

overall development related to the pavement design. The area sulrounding pavements

should be graded to direct surface water away from paved areas. Utility excavations

within pavemeirt areas should be backfilled with compacted structural fill.
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4 CONSTRUCTION CONSIDERATIONS

4.1 Earthwork

The on-site soils are susceptible to moisture changes, will be easily disturbed and difftcult

to compact under wet weather conditions, Drying and reworking of the soits are likely to

be difficult during wetter winter montls. We recommend that the earthwork phases of
this project be perficrmed during the warmer, drier times of the year to lirnit the potential

for disturbance ofon-site soils.

Traffic on stripped or undercut subgrades should be limited to reduco disturtance of
underlyng soils. Also, using lightweighg track-mounted dozer equipment ficr stripping

will limit the disturbance of underlying soils, and may reduce the undercut volume

needed. The Contractor should be responsible for reworking of subgrades and compacted

structural fill that were initially considered suitable but were later disturbed by equipment

and/or weather.

Site drainage should be povided to maintain subgrades free of water and to avoid

saturation and disturbance of the subgrade soils before placing compacted structural fill,
pavement base couse or moisture barrier matsrial. This u{ill be imporunt during all

phases of the construction work. Wskened subgrade soils should be recompacted, or

removed and replaced as recommended by the Geotechnical Engineer.

Subgndes and the upper portions of compacted structural fills below floor slabs,

pavernents or other soil-supported structures can be easily disturbed due to weather

conditions and consfiuction operations. Accordingln disturbed areas should be

recompacted before placing additional fill, moisture barrier or base course materials.

4.2 Spread Foottngs

Care should be exercised during excavation for spread footings so that as little

disturbance as possible occurs at the foundation level. Loose or soft soils should be

carefirlly cleaned from tbe bottom of the excavation before placing concrete. Actual

footing subgrades should be observed during construction by the Geotechnical Enginoer

to evaluate whether subgrade soils are as recommended in this report.

Footing subgrades needing undercut may be concreted at the elevation ofundercut or

backfilled to the original design subgrade elevation with an open-gfadd crushed stone
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4.3

such as VDOT No. 57 aggregate. Crushed stone should extend at least 12 inches laterally

beyond the footing in all directions. Concreting should take place the same day as

excavation of footings.

The potential for variation ofmoisture content in foundation soils is probably greatest

during construction. Ifthe moisturo oontent offoundation soils is either increased or

decreased during construction, a moisture-related change in volurne will likely occur as

these soils retum to their natural moisture content. Therefore, prompt placement of
concrete, backfilling and grading will be very important for proper foundation

porformance.

Engineerlng Services Durtng Construction

The engineering recommendations provided in this repon are based on the information

obtained from the subsurface exploration and laboratorytesting. However, conditions on

the sile may vary between the discrete locations observed at the time ofour subsurface

exploration. The nature and extent of variations between borings may not become

evident until during construction.

To account for this variability, professional observation, monitoring and testing of actual

subsurface conditions during construction shouldbe provided as an exlension ofour
engineering services. These senrices will also he$ in evaluating the Contractot's

confomrance with the plans and specifications. Because of our unique position to

understand the intent ofth€ geotechnical engineering recommondationg retaining us for

these services will allow us to provide consistent service through the project constnrction.

General Speclllcation Recommendations

An allowance should be established to account for possible additional costs that may be

rquired to construct earthwork and foundatiorui as rooommended in this report.

Additional costs may be incuned for various reasons including variation of soil betwecn

borings, greater than anticipated unsuitable soils, need for borrow fill material, wet on-

site soils, obstructions, temporary dewaterin& etc.

We recommend thatthe construction contract include an allowance for undercutting soft

or loose, near-surface soils and replacement with compaoted structural fill. Add/deduct

unit prices should also be established in the contract so adjustrnents for the actual volume

ofundercut can be made.
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The project specifications should indicate the Contractoy's responsibility for providing

adequate site drainage during construction. Inadequate drainage will most likely lead to

disturbance ofsoils by construction taffic and inoreased volume ofundercut.

This report may be made available to prospective bidders for informational purposes. We

recommend that the project specifications contain the following statement:

"A geoteohnical engineering report has been prepared for this project by Schnabel

Engineering south, LLC. This report is for infonnational purposes only and should

not be considered part of the oontract documents. The opinions expressed represent

the Geotechnical Engineer's interpretation ofthe subsurface conditions, tests, and the

resuhs of analyses conducted. Should the data contained in this report not be

adequate for the Contractot's purposes, the Contractormay make, before bidding'

inde,pendent exploration, tests and analyses. This report may be examined by bidders

at the office of the Ovrner or copies may be obtained from the Owner at nominal

charge,"

Boring data included in Appendix A should be included in the contract documents-
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5 LIMITATIONS

The analyses and recommendations submitted in this report are based on the informalion

revealed by our exploration. An attempt has been made to provide for normal contingen-

cies, but the possibility remains that unexpected conditions may be encountered during

construction.

This report has been prepared to aid in the evaluation ofthis site and to assist in the

design of the project. It is intended for use conceming this specific project. Our

recomrnendations arebased on information on the site and proposed construction as

described in Section 1. Substantial changes in loads, locations orgrades should be

brought to our atte,ntion so we can modiff our recommendations as needed, We would

appreciate an opportunity to rwiew the plans and specifications as they pertain to the

recommendations contained in this report and to zubmit our comments to you based on

this review.

We have endeavored to complete the services identified herein in a manner consistent

with that level of care and skill ordinuily exercised by mqnbers of the profession

currently practicing in the same locality and under similar conditions as this project. No

other representation, express or implied, is included or intended, and no warranty or

guarantee is included or intended in this report, or any other instrument ofservice.
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Appendix A

sl,rBsuRFAgE EXPLORATTON pATA

Subsurface Exploration Procedures

General Notes for Subsurface Exploralion Logs

Identification ofSoil
Boring Logs, B-l througb 8-16

f.ocation Plan, Figure Al
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SUBSURFACE EXPLORATION PROCEDURES

Boring Procedures

Drillers advanced the borings using hollow-stem augers. A plug device was used to

block offthe center opening in the hollow-stem augerto prevent cuttings from entering

the augers during drilling. At the desigrrated depth, drillers removed the plug and

performed the Standard Penebation Test. Water or drilling fluid was not introduced into

the boring using this procedure, unless indicated on individual logs. Water level data are

indicated on the logs.

Standard Penetration Test Results

The numbers in the Sampling Data column of the boring logs represenl Standard

Penetration Test (SPT) results. Each number represenrc the blows needed to drive a 2-

inch O.D., l-3l8 inch I.D. split-spoon sampler 6 inches, using a 14O-pound hammer

falling 30 inches. The sampler is tyaically driven a total of l8 or 24 inches. The first 6

inches are considered a seating interval. The total ofthe number ofblows for the second

and third 6-inch intervals is the SPT'N value". The Standard Penetration Test is

conducted according to ASTM D-l586.

Soll Classificadon Criteria

The group symbols on the lop represent the Unified Soil Classification System Group

Symbols (ASTM D-2487) based on visual observation and limited laboratory testing of
the samples. Criteria for visual identification of soil samples are included in this

appendix. Some variation may be expected between samples visually classified and

samples classified in the laboratory.

Pocket Penetrometer Results

The values following'PP=" in the sampling data column of the logs represent pocket

penetrometer readings. Pocket penetrometer readings provide an estimate of the

unconfined compressive shength of fine-grained soils.

Schnabel Englneerllg South. LLCProJect fii131268 / Octob€r 29, 2003



Water Observation Wells

Temporary water observation wells were installed in Borings B-1 and B-16 by inserting a

hand-slotted, I /e-inch PVC pipe in each ofthese borings. Each pipe was capped and the

area surrounding the pipe was backfilled with cuttings from the boring.

Boring Locations and Elevations

Our personnel staked the borings by taping from nearby site features, such as the roads

and the existing building just west of the site. Approximate boring locations are shown

on Figure Al. Ground surface elevations at the boring locations were scaled from the site

plan provided by Landmark Design Group on October 9, 2003. These locations and

elevations should be considered no more accurate than the methods and plans used to

obtain therr

Prolect 03131268 / October 29, 2003 Schnabel Englneerlng South' LLC



SCHNABEL ENGINEERING SOUTH. LLC

GENEMT NOTES FOR SUBSURFACE EXPLORATTON LOGS

l. Numbers in sampling data colum next to Sbndard Penetation Test (SPT) symbols indicate blows
required to drive a 2 inch O.D.. l-3l8 inch I.D. sampling spoon 6 inches using a 140 pound hrmmer
tllling 30 rnches. The Standard Penetration Test (SPT) li v.rlue is the number of blows required to
drive the sampler 12 inches. atler a 6 inch seating interval. Tbe Standard Penetration Tes! is perfbmred
in accordance with AST.\4- t 586.

2. Visual classilicadon ol soil is in accordance with terminology set forth in "Ideotification of Soil." The
ASTM D-2487 group symbols (e.g. CL) shown in the classification column are based on visual
observations.

3. Estimated ground water levels indicated by !; these levels are only estimales from availsble data and
may vary with precipibtiorr porosity of the soil. site topography, erc.

4. Relbsal at dre surface of rock boulder. or obstruction is defined as an SPT resistance of 100 blows for
2 inr:hes or less ofpenerradon.

5. The logs and related information depict subsurface conditions only at the specific locations and at the

Frticular time when drilled or ercavated- Soil conditions at other locations may ditfer fmm
conditions occurring at these locations. Also, the passage oftime may result in I change in the
subsurthce soil and ground water conditions at the test boring, test pit ond/or hand auger locations.

6. The suatification lines represent $e approximate boundary between soil and rock types as obtained
ttom the subsurface exploration. Some variation may also be expected vertically beween sanples
taken. The soil profile, water level observations and penetration resistances presented on these logs
have been made with reasonable care and acclracy and rmrst be considered only an approximate
represetrtttiun of subsurtacc conditions to bc encountered at the panicular localion.

7. Key to symbols and abbreviations:

5+10+l - Standard Penehation Test

24118 - Length Pnshed/Recovery (in inches)
3T -2" or3" UndistubedTube Samole

Rock Core Sarnple

il- NX - Core Diameter Size
' I REC - Recovery o/o

RQD -RQD%

W - WaErContent

do - Ditto

WOW - Water Observation Well

PP - Pocket Penetometer Reading (tsf)

l'ID - trlame lonpation Derecror Reading Opm)

PID - Photoionization Detector Reading (ppm)

GP - Geostick Penetration Reading (inches)

LL - Liquid Limit

PL - Plastic Limit

TPH -TotalPefroleumHydrocarbons

v.1.

m



SCIINABEL E]iCINEERING SOU'I'H. LLC
Comultltrg Geotechnlcal Englneen

IDENTTFICATION OF SOILS

DEFINITION OF SOIL OROUP N.{MES (AST}I D-?487-8r) SYi\IBOL CROUP NAit|E

Coane-Grained Soils
More than 50elo retdned
on No. 100 sievc

Cravels -
More than 50% ofcoarse fraction
retained on No. 4 sieve

Coarse, %" o 3'
Fine No. 4 to %"

Clean Crsvels
Less than 5% fines

GW Well graded 
-eravel

GP Poorly gmded gravcl

Gnrvels with Fnes
More than l1% fines

GM Silty gravel

oc Clayey gravel

Sands - 50o/o or nrore ofcourse
Fraction passcs No. 4 siwe

Coarse. No. 40 lo No. 4
Medium, No. 40 ro No. l0
Fine, No. 200 to No. tlO

Cleon Ssnds
Less than 59lo fines

sw Well-graded sand

SP Poorly gradd smtl

Sonds with fines
More than l2o/o fines

SM Silty slrnd

sc Clayey und
Finc4nined Soils
5070 Or more Plsscs
the No. 200 sieve

Silts and Cloys -
Liquid Limit less thsn 50
Low to medium plasticity

lnorganic CL LeBn clsy
ML sih

Organic OL Organic clay
Orgonic silt

Silts and Clays -
Liquid Limit 50 or more
Medium to high plosticity

lnorganic CH Fst clav
tvlH Elmic silt

Oryanic OH Organic sluy
Organrc sill

Highly Orgonic Soils Primarily onanic maner. dark in color and organic odor PT Peat

Df,FINITION OF MINOR SOIL COMPONENT PROPORTIONS

III CLOSSARYOFMISCELI,ANEOUSTER*TS

FILL...

Unified Soil Classitication Symbols lre shonn above as group symbols. Dual symbols are uscd for
boderline classilicadons.
Boulders gre considered rounded pieces ofrock larger than l2 inches. while cobbles range fronr .l to l2
insh size.
Residual rock materiols wirh a smndsd pcnerorion rcsistincr (SPT) bc$cen frO blows pct foot itnd
refusal, Relussl is defined ss a SPT of 100 blows for 2" or less pcncmiorl
Angular pieces of rock. distinguished from transportcd gravel. which hlve sep atc{ from originrl vein or
strata and $e prcscnt in a soil msfx.
A hard silica minenl oflcn found in residual soils.
lron oxide deposited within a soil layer forming cemcnted deposir.
Uually localized rock like deposits within a soil stralum composed ofsand gnins cemenid b' crlcium
carbonale or other materialg
A soft platc ofsilic! minerol found in mlny rocks. and in rcsiduol or transponed soil dcrivcd thcrcfrom.
Topsoil............,..........Surface soils that zuppon plant lih ond which contain considcrable rmounts of

orgaric matter;
Organic Matter,......,,,Soi1 conbining organic colloids ftroughout its $rusturcl
Lignite...............,.......Hrrd. bridls deoomposed organic matter with low fixed carbon contcnt (r lorv grrdc

of cotl),
Man-made deposit contoinlng soil. rock and ofien foreign mstter.

PROBABLE FILL Soils rvhich conuin no visually detected foreign ma$er but which are suspxt with regnrd tn origin.
LENSf,S............... 0 to % inch seamof minorsoil somponent.
LAYERS......... % to 12 inch seam of minor soil component.
POCKE1.............. Discontinuous body of minorsoil component.
COLOR SHADCS Light ro dark to indicate subslandal difference io color.
MOISTURE CONDITIONS ......... Wer. moist or dry !o indicare vrsual appearuce of specimen.

lYo lo 5o/o fine



tu TEST
BORING

LOG

ProJEcts Wyth+.Wl| Dstdbuting
Lacrango Parl$€y
James Clty Count, Mrginh

Borlng Numbsr: 8.1
Contract Numh€n 03131268
Sheof I of 1

Borlrq Conbador: Fi8hbume Ddlllng, Inc
Rlchmond, Vitglnia

Borlng Foreme K 0odson

Drllling MEthod: 2 1/4 l.D. llollow Sbm Auget

Drlltlr4 Equlpmsnt CME-45C ffrack Mounted ATV)

SEA Rsprs8enlawei S. Pond

Datos $arte* 10/1703 FlnlsH: 10117/03

Locadon: S€s Location Plan. Rgure Al

Ground Surface Elsvston: 104.0r {f€ot)

Groudpater Obsetrratlong

I oao I nrne I Depot L !ci!nsl-- J"t od-
Encounbred I 10/17 oty

Conptetlon I 10/17 4:50 Dry

CasingPulled | 10117 5:05

w.o.w. | 10117 ory

w.o.w. I 10120 4i25 Dry

DEPTH
(nl STRATA DESCRIPIION ct-Ass. EIEV.

GI TUM
SAIIPUNG

DEPTH I DATA
TESTS EMARXS

u'r 
I

I

l
I

I
"'l

l
,, ']

I
J

12.o )

-

-

.

25.O -

U
, Fhe to modlun silty Band, molst -
\ yElbw brown
\do. oranga brown below 1 ft

SM

'tuJ.u

s8.0

94.8

92.0

79,0

B

il*
L,,t***'

l,,t

L4

Il

5*5+4+5
SPT

4+415+5
SPT

W=24.5o/o

W=8.6c6

WINDSOR
FORMATION

Flns b medlum podly graded sand with
6 t, moist - 6ange brom

SP€M

Flne b medium claygy sand, moist -
orange brorm

sc

SEDLEY
FORMATION

Fh|€ to rnedum poorly graded sand wltl
sllL molst - otange brd,n

do. flne lo coarse

SP.SM

Boing Termhaisd at 25.0 ft

CdnmBnlg:
t . |' PVc water Obeerrraton W€[ (W.O-W., Insblled to 25.0 n upon comdetion.



Prolsc-t Wyhe-WllDisfbudng
LacrangE Parkway

James Oty County, Vlrghia

Borlng t{umbsr: 8.2
Contacl Nunb€r: 03131268
Sheal: 1 of 1

Bqlng Confracton Fhhbume fill[ng, lnc.
Rlchmond, Vhglnla

Borlng Forcnan: K, Dodson

Drllllng lylethod: 2 1/4 LD. Hollow Shtfl Alger

Dr lng Equlfment CME-4sC ffrack Mounted ATV)

SEA R€pr€s€nta$vo: S. Pond

tlal6 Startod: 1Ol7/03 Flnlshd: 10/1703

L@do Seo Locadon Plan, Figute 41

Groud Surft@ Elevdon: 93.0i (fee0

Groundwabr Obsatwllona

I oae I nne I oam |castns I cavsd

Enco|mtorEd | 1U17 Dry

Complotlon | 10117 5:50 Dry

GasfrpPulled | 10117 6:00 Dry 2.1'

DEPTH
(fr) SIRATAOESCRFnON ct-Ass. ELEII.

(ff| TUM
sAi'IruNG

oemr I DATA
IESTS REluARI(s

u''r 
I

lr'o "l

l4.3 
|

,.0I
I

I
I

I
,".0 t

,u,o 
j

U
Fine b nsdium slv sand PROBABLE
FllL contahs rcol ftaom€nts- mdst -

FILL

v4.Y

91.0

88.7

67.0

8'1.0

78.0

A
J

c

,o-l
..1

15-

I

I

9+4+4+2
SPT

2+2+2+2
SPT

2+2+2+2
SPT

4+4+4+5
SPT

5i8+8+11
SPT

6+5+5+5
SPT

\N='l4.1lo
FILL

\ravbror,vn f
sc

B WINDSOR
FORMATION

Fhg b m€dium day€y sand, conblrrs
8[iy sand layerr. mdsl - orangE btolrn

Fhe to rnedlum poorv gradEd 6and,
Facs sIL mobt - brqun SP

Flne to m8dium da!€y snd, moist -
olango btown

do. orangs broln and rod browr'l

sc

cl SEDLEY
FORMATION

Fhs to rnedum p@dy graded eand wilh
sllt contaln8 sflty sand laysr8, moist -
orang€ brorfi and l€0sw bronn SP€M

86lng Tsmdnated sl 15.0 fi

ConnordE:
1. Borlng baoknhd upon comdethn.



M TEST I Proje€f Wythe-W l Dlsldbuilng

BORNGI Lacrangs Patk$ay

LOG I James City county, virginla

Borlng Nunbsfl B-3
Contrad Numbor: 03131268
sh€et: 1 of 1

Borlng Godiaiion Flshbume Drlllln!, hc
Rlchmond, Vltglnh

Eoring For€man: K Dodgon

t rllllqE iie$o& 2 1/4 l.D. Hollow Sbm Auger

Drilung EqdFnsd: CtvlE.45C Clrdck MoJnbd ATVI

sEA Reprpsertattvo: S. Pond

Ddss Starbd: 10/1703 Fhlshtd: 10/1703

Locallon: S€o Locaiion Plan, Flgure A1

GrqItd Sulaco Elsyadon: E9.0t (bsl)

Gtd,r|dlr!,at€f ObEorvadons

I oate I Tme I oopth lcasing I cav"d

Enculrterod 1U17 Dry

Cornplaudl 1U17 12i15 Dry

cas|ng ltlled | 1W17 12:n Dry 2.9

DEPTH
(fr) SIRATA DESCruPNON ct-Ass. ELB/.

(ftt
t a tlA.
TUM

SAN|PUNG

DEPTH I OATA
TESIS REMARI(S

u'r 
I_l

I

Ir'r I
I

5.5-l
1

8.0 -

15.0 -

@
Fins b m€dium snty end, cd ains

- dat€y Band lay€rs, molst - )€[(ir b]own
\do, orangE bown

SM

t o,Y

E5.E

83.5

81.0

74.0

B

10-

15-

I
il

tf

4+4+3+2
SFT

3+2+2+3
SPT

4r3+V+3
sPr

5*5+4+5
SPT

7+9+10+11
SPT

9+11+14+15
SPT

WINDSOR
FORMATION

Fine b medium poorly graded s€nd sith
slt molgt. yello/rr btown SP€M

Fho b mdlum clayey 3snd, mo'rst -
btolnn sc

Fha lo medlum silly sand, moist -
oiqnge brown

SM cl SEDLEY
FORiT4ATION

Borhg T€mirEted al 15.0 n

Com|nsdts:
1. Eodng backf lled upql completlon.



nabel

:

finnaoa 
"FSo- 6!"!hr !.firti{ s.r!f i.(. LOG

Projeci: Wyhe-WUDbtlbutng
Lacrangg Parl$ay
Jam6 CIV County, virginia

Ec|rc Numbon B',4
Conbact Nrmbsn 03131268
Shoot! 1 or 1

Bodng Codracio|: Flshbums Drilllng. lnc.
Rlchmord. Viqinia

aod|4 Forensn: tti. New

IHlllng il€fiod: 2 1/4 l.D. Hdlow St€m Augpr

Hllhg E F'Ip|I|a fi CME 550X (ATV)

SEA ReFe8orffilvs: J. Pittrnan

Itales Statted: 10/1703 Flnisho& '10/17/03

Lo€auofl: See Location Plan, Figure Al

Gtourd Surlace gqra0on: 94.0j (feot)

Gromdn at6 ObsarvatlorE

I oate I Ttrno I Depth I csshs I cawd

Encounbrcd 10t17 Dry

Cdrpldlon 1U17 3i41 Dry

C'slng Pulled 10t17 3:47 Dry 9.4

DEPT}I
(nt SIRATA DESCR|PNON Gt-ASS. ELB'.

(ff) Tt il
SAMPUNG

DEPff I DATA
TESITS REMARKS

0.5

7.0

8.0

11.0

14,0

15.0

Forest lltter. rcotnat and bosoll 93.5

87.0

86.0

8{t.0

80.0

79.0

B

t +2+3+ I
SPT

1+1+1+1
SPT

l*1+3+2
SPT

3+3+3+4
SPT

6+1 I +37+26
SPT

7+9+23+t g
SPT

WINDSOR
FORMATION

Rne O mAnurn porty gnaeO eanO wtttr

- sllt conblns mica. moist - light brotrn
-do. brcwn

SP.SM

Fhe to m€dum clayey send, conblns
-\ ddca- mobt - brol,n sc

ffre to meOurn Aayey sarU, conUtns
mlca, anolst - 6ange bro,vn sg

c1 SEDLEY
FORMATION

Fln€ @rly gradsd sarld t rlh silt molst -
orangp brolrn

SP-SM

Rns to msdh,m slty sand, conbins
rmha. moist - red brorn ./- SM

Borfu Termhated at 15.0 n

cdrmonb:
1, Borlng backfll€d upon cdnplEton.



j&on"u', ffio
- s(b5iir i.s.ir.'!q 6d!. ,tc LOG

Prored: Wyfiewill Distribudng

Lacrango Partway
James City County, Yrginla

BclngNrnrben B-5
Contr.c! llufrbor: 031312€8
Sheot 1 of 1

Botlng Gonfacts: Rshbums Drilling, Inc.
Richmond, Vlrginla

Bdlng Forsman: K. Odsql

Drllllng tuathod: 2 1/4 lo. Holqfl sbm Auger

DrllllrE Equlprns.C CME4sC CIrJck Mornted ATV)

8EA Repr€BsnffiF: S, Pond

Dates Startd: 10117/03 Flnlslred: 1ry1703

Locaton: See tocadoo Pl6n. Figuro At

Ground Surtacs Eleva[on: 88,0t (fs€tl

Groundrater obervallon6
I oaE I rtrne I oedn I caslns I cavsd

Encouterod 1U17 Dry

Complstlon 10t17 12:45 Dry

caslng Pdlad lU17 12:fi ory 3.3'

DEPTH
(ff) STRATA DESCflFNON ir.qss. ELA'.

G} Tt[rt
SAIIPUNG

DEPTH I DATA
TESNi REMARI(S

u.l
0.0
1.0

3.5

6.5

12O

r5.0

U F I
ot.v
gt.4
s7.0

84.5

81.5

76.0

73.0

A

5

10-

't5-
I

3+5+7+7
SPT

5+4+4+3
SPT

3+5+5+4
SPT

4+3+3+4
SPI

6+5110+6
SPT

3+4+3.}5
SPT

F[|
-t Fhe to (osrEe 8[ty sand flLL, conbi]rs l-
\rool tragmenb and orEEnlc mausr, I
Rmoht - bruwn ll SM B

EOEMAIICU!-

SEOLEY
FORMATION

\L
\ Flrc to medlm sflty eard, contalns rcot /
\ tragmenb, molst - ygllo/ brovrn Itu
Rm to n€dllon daysy send, mobt -tu
Rno to medium @dy grad€d sand ldth
sllL nFlst - ydlos brqv|l

sc

SP€M cl

Fine b m€dlum s[V sand, moist -
o6nge brolrrn

SM

BortE Terminabd st 15.0 fr

Co|rnflonta:
1. Boring baddllod upon comphtlon.



y'.rn"o"t J=*t'L
- $!.6c:!.tn .rh! S..r!,, t tc Lffl

Proi@t Wyltrs-Wlll lllshbuthg
Lacrangs l%rhray
Jamss City County, Vlrglnla

Bor|ryl,lqmber 8-6
Contrac't l,lumben 03131268
Shs€t 1 of I

Borlng Cotmr|on Flshbume Drflling, tnc.
Rlchntord, Virginie

Adng Foa€nran: M. lGrt

Or llng U€Olod: 2 1/4 l.D. Honow Stem fugst
Drll||ng Eqdpnro|t: CME-550X (ATV)

SEA RoF@riathrs: J. Pltlrnan

ms6 Startee l0/1zm Rnishod: 1O17l03

Ledlon: S€e L@ton Pbn, Figiurc Al

Ground Surlaca Elsvatlon3 S.Ot (teot)

GrqmdvraGr Obarvadons

thte I Trno I osptn lcaetns I cav€d

Enooudered 1U'17 Dry

Cqnpledon 1W17 1:30 | Dry

caslng Pullod 1U17 1:39 lOry 14.g',

DEPTH
(ft| STRATADESG:RIPnON cr-Ass. ELE\',

GI nn
SAIIIPUNG

OSFTH I DATA
IESTS REMAru$

0.4
1.0

4,O -

8.0 -

20.0 -

\Forast llnor, rootnat and loD8oll ./- YO.O

9E0

95.0

91.0

7S.0

A

R

't0-

15-

4+7+10+10
SPT

0+7+s5
SPT

3+3+2+3
SPT

2+3+3+4
SPT

51€,+8+12
SPT

6+7+12+1E
SPT

7+70+12+24
SPT

FILLF II rrrre s, |lluutuflI g{ry sanu F|LL. I
\conblrB plasuc fragmonb and organlc /
lEl8@L_OdcL b@f,n end sray I SM

B WINDSOR
FORMATION

Flne b msdlum stv ssnd, contehs
mlca- moH - tranoe aid bftnfll
Fhe b rnodum poorly grad€d sand tvlth
snt conElns rnlca, molst - rod bmwn
snd ufillo\do, 

whlte and browr SP€M

Flns !o medfum poorly graded Bard wlth
slt, rloist - orangA brom

SP€M c1 SEDLEY
FORMATION

o
9

Borlng Termlnabd at 20.0 n

fchnaoet

Comnts:
1. Bo'irE bacldlled urcn cornploton.



nabel

y'oon"ut, 
"t="tt- &Fnht Er6r6&esr'r, xs L@

Prolori: Wythe-mlDshihling
LacralEe Park$ay
James Oty County, Vhginb

Bodng tlurrr[er: B:l
Contrari Number: 03131268
Sne€l: 1 ot t

Eorlng Contractd: Fishbums Dilling, lnc.
Rlchmond, Vtrglnia

Borlng For€man: ]vL Nsrr

tHlllne illsthod: 2 1/4 l.D. Hollow Stem Auger

DrllltE Equlprnsnt CME-550X {ATv)

SEA RsFssentatlv€: J. Pltbnan

Dates startsd: 10fi7rc3 FhlslEd: 1017103

Locatloir Seo Locatbn Plan, Flgu€ Al

Grolrd Surfass Elcn aton: 91.0t (leet)

Grosndu,ater Obssndions
oae llme I oepttr lcmms I carred

Encorrfsr€d 1U',t7 Dry

ComCdlon 10t17 12i28 Dry

Cashg Pulled 1U17 '| e33 ory 10.9

DEPTH
n) STRATA DESCRIPTION cLAstt ELEV.

(nl TUM
SAMPUNG

OEPTH I OATA
TEATS REMARI$

0.4
0.6

2.0

3.0

8.0

11.0

15.0

-s.Fotasl lluer. rDobnat and toDsoll z. 90.8
$.4
E9.0

EE.O

8it.0

80.0

76.0

B

0

10-

15-

1+5{.7+5
SPT

3+4+€+5
SPT

E.}5+6+5
SPT

2+4+7+6
SPT

4+8+7+8
sPr

2+4+7+'lO
SPT

Pt1.sbt

wtNosoR
FORMANON\ Flns poorly graded sard rrith sllt,

. \conbins dca, mdst - fioht bro$fi|

'l sp.sM
sc

SP-SM

SEDLEY
FORII4ATION

\ Fne t0 medium poorly graded sand wlth /
@
Fins b m€dium 8[ty sand, contatns
mloa, malgt - 6ange bro*4x SM

Fho to m€dlum p6rly grad€d ssnd ulth
slll, c6talns micr, mobl - orang€ btown

SP€M

Fhs sandy lesn cla!/, contalrE ndca,
moht - orar€e brsn

CL Q

Boring Termhabd at 15.0 ft

Cdnrnonb:
1. Borlng backflIed upon compleion.



finnapa r|=jJo
- s.r@!.r !ns!r$ig sorr', uc LOG

ProJec{: Wyh$'WllDlstlhltng
Lacrange Parl$vay

Jame Ctg Counry. Mrylnla

Bothgltmb: 8.8
@ffact Numbor 0313'1268
sheefi 1 of 1

Borlng Contraator: FEhbums Driling, Inc.
Ridrmond. Virginla

Bodng Forefilan: M. New

Dri$ng M€$od: 2 1/4 l.D. fbloa Stom Auger

DrilftE Equlp|nont CME-45C Cfrack Momtsd ATV)

SEA RoFcsnbthe: J. Pitfnan

tlates Staned: 1(y17Gt Flnlsfted: 10i170i1

Locadon: S€g LGIlrn Plan, Rgure A1

Groud Eurfaco Ebvatlon: &4.0r (te6t)

Groundwgtar Obot..auong

I oa. I Tns I oeFh Ica"ltg I cav6d

EncoutsrBd 'tot17 Ory

cdrfFb$on | 10117 11:30 ory

Casing Pullsd 10t,17 11:43 ory 19.5

OEPTH
(ftl STFATA DESCRIFIIOII GI.ASS. EtEV.

G)
tMA.
TUII

SAIPUNG

OEPTH I DATA
TESTS RET{ARKS

0.5

6.O

8.6

14.O

21.4

25.0

ForBsl litter. rmtrnat and toD:roll 8it.5

78.0

75.5

70.0

63.0

s9.0

B
J

-10-

-15-

FAr-

125-

I
I

tI

II

.l +2+3+5
SPT

3+8+7.i6
SPT

3+2+2+3
SPT

3+2+2+1
SPT

2+3+4+7
SPT

3+8+12112
SPT

5+6+6+7
SPT

6+8+7+7
SPT

PP.zstsf
We23.67o

WINDSOR
FORI{ATION

Flm poorly graded sand with sllt
contalns mlca, mdst - brorn

SP€M

FlnB lo msdfum dal'€y sand, contalE
mlca, molst - rBd brown sc

Lean clay, hace sand, contehs mlca
ard organh mat&r 8nd root tuagments.
mo&st - qangg and bfofln

do, frne b mdum, gandy

CL c2

SEDLEY
FORMATION

Rne lo ooarse daygy sand. baca
gti /Bl, contalns rnlca, molst - red br@/n

do, contains fat day poofteG
sc

cl

Fins b coaF6 $lty 8ard, faoe gravel,
contalns rdca, rrolst - lght bro/vrl

SM

BorLtg Termlnabd at 25.0 ff

CoNrmgltsl
1. Bodng backffIed upon compbfon.



| '.

)frnnaoa rfffn
- s*r"!.t iron !'b!so(4r LLc LOG

PmJe.r: W$he.WllDisbltutng
Lscrange Parlcvay

James Clty County, vitglnla

Edlrq t{unbon B-9
Conbact l{umber: 03131268
Shaat '1 ot I

BorlngGoflfaolon FrBhbumg orilling, Inc.
Rlchmond, Mlginla

Etrlng Foianan: K Dodgorl

Dfung Hathod: 2 'll4 l.D. Hoflcffv Stem Augor

Dr llng Equlpme : CME-4sC (Track tt[ounted Aryl
SEA ReF€c€r&tllra: S, Pond

Dtus SrsrH: 10fi7r03 FlnlslFd: 10/1203

Location: SeB Location Plan, Figuro Al

Ground Sttr'sco Elavauon: 105.0r (f€et)

Groundwater Observdom

I oae I rrne I oeptn l c"elr,s I caved

Encour grdl 't0t't7 Dry

Comdo$on 10t17 5|20 Dry

Caslng Pldled 1W17 5:25 fty 1.8'

OEPTII
(ff, STRATA DESCRPTNN ct Ass. ELEI/.

(ft) TU[l
SAUPUNG

DEPTI I OATA
TE5I5 REMARKS

u.l
12

2.3

4.5

6.3

r0.0

U FILL

'lu4.v

103.8

1m.7

100.5

s6.7

95.0

A

5

't0-

I

10+9+6+7
SPT

9*11+1S|17
SPT

6+8+1'l +1 6
SPT

6+7+10+8
SPT

oN8+7+6
SPT

W?17.7Vo

FILL

sc

c1 SEOLEY
FORMATION

\ Fhs to medlum dalpy sand, moist - f
\oEnoe broxn I

SMRne to medlum sllly sard, molsl -

Fhe b o@rse day€y sand, mdst -
borsn. r€d broun ard gray ac

Fhe to m6dlum dlv sand. molst -
orangg brovm

do, contdns dsyey sand and poody
grad€d sand lqyeB

SM

Borhg Termlnaied at 'l 0.0 R

Comrngnta:
1. Bodng bacld[ed upon complBtlorl.



tu TEST
BORING

L@

PmJsct WYthe.Wi[ Distrlbu0ng

Lacrango Parlcray
Jarnes City comty, Virglnia

Borlns Numhon B-1 0
confaEi Nurnben 03131268
Shgol 1 of 1

Edlng Conbacbr: Fld$urne Drllling, Inc.
Rictrmond, Virginia

Borlng Foj€rnan: M. Nelv

Drillng illstM 2 1/4 l.D. Hollofl Stem Auger

Drilnng Eqdpmffit CME-550X (AW)

SEA Repr€dsrn8ffvs: J. Pithnan

D@ Sbrted: 1u17l(xl Flnlstpd: 101?03

Loca0on: S€e L@tbn Plan, Flgure Al

Grourd Surfiice Elwa[on; 104.0t (bet)

Groundffater 6sendorE
I oae I T|ns I Dsp[h I castng I caved

E tcorstdstl 10t17 Dry

GdrCedon 10t17 2:45 Dry

Cashg Rrled $117 2:53 Dry 18.0'

OEPII{
{frt

SIRATADESCHPnON ct-Ass. ELEI',
(nt TUM

SAiIPLING

DEFT{ I DATA
IE5T8 REHARI(S

05

2.0

0.0

11.0

21.O

s.0

RootrEt and loosofl 'r03.5

10e0

98.0

83.0

qt.0

79.0

E

10-

15-

n-

E-

t
II

YI

II

T

2+7+9+10
SPT

3+6110+13
SPT

4+9+13+14
SPT

6+9+14+13
SPT

4+8rB+11
SPT

4+5+5+5
SPT

3+4+6+7
8PT

4+6+19+19
SPT

W=19.8%

PP=4.obf

WINDSOR
FORMATIONFlno pootly graded sard viith silt,

coniahs ml('- moist - brcwn SP€M

Fln€ b firsdhrm dayey sand, conbhs
n[ca. moist - r€d ard brown

sc

cl SEOLEY
FORMATION

Flng to rn€dlum sllty sand, contains
rdaa. mol8t - rBd and br(nr,rl

do, orang€ and brom SM

Flne lo msdlum poorly gradsd sand wlth
sllL conElns mlca, mdst - orange ard
btown

SP€M

Flno to medlum pdly gtaded sand,
t"ace sttf conterris mrbl mdst - wtrtio
and bfqr.n

SP

Borlng Termlnst€d at 8.0 ft

Gdflnont6:
'1. Boring baddlld upon cortplefon,



F
n

)Gon"u', ,HiJo
- $lEdlil rr{rt argsoq:i Uc LOG

Proroct Wylhe-Wlll Dlslrtutlng
Lacrango Parkway
James Clty County, Virglnia

Borlrq llunben B-l 1
conFact Nrmbsn 03131268
Shest: I of 1

Bo|lng Codractor: Fbhburn€ Ddllhg, Inc.
Rlchmofld, Vtrglnla

BoringFqrman: K Oodson

Drllllng Melhod: 2 1/4 LO. Hdlow Stem A€er
Drllllng Eqdfnpnu CME4sC (Trsc|( Mounted Aryl
SEA Repesorhlve: S. Pond

Dabs Sd6d: 10/1703 Rnl8had: 10i171C3

Locadon: Seo Locatlon Plan, Flgurs A1

Ground Sttrfiacs Elsvafd|: gt.0r (het]

GrounduraEr Obar€ ong

oab I rtne I oentr lcotns I cav€d

Encountersd 10117 Dry

CcnCEtlon lU17 4:00 | Dry

Ca3lE Pulled 1W17 4:10 | Dry 2.9'

DEPTI{
(ft) STRATA DESCRPNON CLA$, ELEV.

(ftl rufl|
SAI|PUNG

DEPDT I OATA
TESTS REI/IARI(S

0.7

1.8

4.0

6.0

8.0

17.O

m.0

Forest li[q- rootnat and togsoil st.3

922

s0.0

68.0

86.0

77.O

74.0

B

10-

15-

2t-

1+212+2
SPT

3+3+3+3
SPT

4+4+3+3
SPT

6+5+4+6
sPr

6+8+7+7
srr

5+5+6+5
sF'r

3|3+3+5
SPT

W=10.3o4

PP'3i.75Bf

WINDSOR
FORMANON

Flrc lo rnedlum dlty sand, coniahs rmt
-..?aomgnts. molat - r€[ol ho[rn SM

Rr6 to medlum olayBy sard, mdst -
Drorn sc

Flne lo msdfum podly graded sand rdh
sill, molst - yellow brosrn SP.SM

FlnE lo medbm dayEy sald, conblns
sflty sand layefs. molst - orange brown sc

SEDTEY
FORMATION

RrB lo msdlum poorly gEd€d sand wifl
stll, molst - orange blown

SP-SM

Flne sandy lsen dsy, rnobt - eange
b(cBlrn

CL e
BorlrE Tennlnabd at 20,0 ft

Oonunanb:
1. Borlng backfiled upon completlon.



y'"oruut, 
"ffin6{F.!r'(.40r!fiestr!!.!c LOG

Plolsct Wythe.W0l Disfibuung
La0range Pa*,.vay
Jamss Clty County, Virginia

BorfqsNumbon B-12
Corfracr l.lumbd: 03131268
Sheet 1 of I

Borlr{ @nbaator: Flshburna Odfling, hc'
Ricttmond, Virginla

Bffing For€man: K tlodson

Drllllng ffihodt 2 1/4 l.D. Hoflow SEm Auger

Dr |brg EqulFBnli CME-4sC Clrad( Mtnlnbd ATV)

SEA Represontqthre: S. Pond

tlqlss Startsdt lu17l03 FlnbhEd: 10/1203

Locduon: 360 Locatlon Plan, Figuro Al

Groond SurfEca Elryatlon: 82,Ot (fset)

GrormdwalBr OEsgrYatons

I oat" I ttme I oepttr I castns I caved

Encqmtered 1U17 Dry

Gsflplstlon 10t17 2255 Dry

Ca8hg Prdl€d 10t17 3:00 Ary 2.6'

D TTH
{n)

STRATADESGRIMON cr.ats, ETEI'.
{n)

gTRA.

TUU
sAmPut{G

DEPIH I DATA
TESTS REIVIARKS

0.7 -

2.5

5.2 --

7.0 -

10.0 -

For€st lit&[, taotnat ald toocoil
81.3

79.5

70.8

75.0

72.O

E

10-

t
t

woH+1+1+1
SPT

1+2+1+2
SPT

3+3+2+2
SPT

3+3+Sis
SPT

3t2+6i6
SPT

PP-l.stst

PP-2.25tst

WINDSOR
FORMATION

Ft|€ to medum p@rly gradgd sand wifh
silL contalns root fragments. rElst -
t ellow br$rn

SP.SM

Fble to medum sllty Band, molst -
b(ounl

SM

Flns lo m€dlum clayay sand, molgt -
\ oro\ /n

-ldo. fna sandv. brovn snd drav
sc

nne sanay tean cfay, 
"ontafns 

lronffe,
md8t - orange brovfll c2 SEOLEY

FORMANON

Bslng Torminabd al 10.0 n

Co|rmsnb:
1. Eorlng badd!€d upon oomplellon.

I



bel

*m TEST
BORING

LOG

Projsct: Wythe-Ml DisbiMing
Lacrange Pa*uray
Jam6s City County, Vtrglnia

BorlngNumbc B-13
Conlrecl l{urnbon 03131268
Sheet 1 of 1

Borlr€ Contsaotor: Flshbume Drilling, lnq
Rlctunond, Mrglnta

Boring F€En8n: K Dodgon

OrllllrE msthod: 2 1/4 l.D. Ho ow Stem Auger

Dtlllrn EqulFrer CME-4{iC (Track Mount€d ATv)

SEA RoF€sontrfiye: S. Pond

Dales Starbd: 1017/03 FhtBhsd: 10fi703

Locaton: Sge Looation Plan, Figurs Al

Grou|d Surfacs Etevatlon: 80.0* (fegt)

Groundrater Observa$ong

I oate I nme I oenn I castns I caved

Encounlered 1W17 fty

Gompleton lW17 1:25 ory

Cslngtulled 'tot17 1:30 | Dry 2.2

DEFTH
lfrl

STRATAD€SCruPnON cLASS. ELEV.
{ft) nru

SAUruNG

oepnr I DATA
TESTS REIUARKS

0.8

6.0 -

10.0 -

Foresl lltlsr, rootrnal and topso!
79.2

74.O

70.0

B

I
t-

F

l-5-
t
t-

F10-

1+1+1+2
SPT

2+2+2+2
SPT

2+2+3+3
SPT

3+4+9+17
SPT

4+8+8+8
SPT

PP=1.5bf

PP=225bf

WINDSOR
FORI!|ATrOt{

Flne b medurn poody graded sard lvlth
sllL molsl - y€llow brqrrl

do. bro'vn belry 2.5 t
SP-SM

Lesn clay vdth sand, moisl - kown

do, fins sandy cgtiahs dayslr sard
len3€3 ard layers, ranga brown and

CL c2 SEDLEY
FORMANON

nonng |en nalBq at 1(,.o n

ConrnantB:
1. BarlrE bacJdllgd upon completion.



,fiortut, rHilo
&r!6.' s'!n dilsoEr uc L@

Protsc* Wy{he-WlllDbblbutng
Lscrang€ Paftlray
Ja'|l6 City Counly, Vlrginh

EorfngNumber: 8.14
Gonlract Nwnber: 03131268
Shest: 1 ot I

Bdlng @ntractor: Flshbums Drflling, Inc.
Rldtmond, VFgilnla

Eorlng Faoran: K llodson

Bitlhg Mdhod: 2 1/4 t.D. Holloi, Sbm Auger

efltuE Eqrnp|||oil CME-4sC Orack Mounbd ATV)

SEA Rspr6ontatlv€: S. PoId

DateE Starld: 10/1703 Flnbhed: 1(ll'1703

Locatlon: See Locaton Plan, Figurs A1

Grand Sraco EleEto,n: Sao! (feet)

Groundwatgr Obserauons

I oae I Ttne I Dserh I cctns I caved

Encotmlered 10t17 Dry

Cd,npl€don 10t17 6:05 Dry

Caslng Pulled 1U17 6:'10 Dry

DEPIH
tfrt

STRATA DESCRIPIIOI.I cr-Ass. ELEI/.
(fi Tlnr

SAMPUNG

DEFII{ I DATA
TESnl REMART€

1.7

3.2

5.0

Flne b coarso sllty sand FILL. contalns
aspfialt fragmanb, molst - broNvn FILI

cr.3

88.8

87.0

A
5+10+10
SPT

915+4
SPT

4+3+2+3
SPT

FILL

Flno b m€dium slv sand, mdst -
brolm SM

81 WINDSOR
FORtt4ATIONFhe b modium poorly graded smd wl0l

glll mobl - bmwn SP€M

Bodng Teminabd at 5.0 ft

Courerdg:
1. Bortng bad(||lld upm cfiiplEtbn.



| ,t

E:!='n"?",

Cqrrnente:
1. Boring backnfied upon comptoton.

--.-=, Itu TEST I 
Prolsct Wy['le-Wi[ Distribuihg

BORINGI LaGrarpe Parkwy
l.OC I Jam€s Clty County, vhglnla

EorlnsNunber:t fi -Rt1/5
Conhact Nunbsn'q1;yt2lt8
Shesu 1of 1 

-
Botl]{ Codhacton Fishbume Ddtling, hc.

Ric*rmond, Vlrglnis

Borlng For€man: K. fuson
thllllng l,ls0tod: 2 1/4 LD. Holto$ Sbm Arger

Drllllqg Eqdpriont CME45C firack Morntad ATV)

SEA Repreaontdho: J, Plttrnan

Ddgs Shrbd: 10fi703 Ftnt3hrd: i0/1203

Locadon! S€e Location Plan, Figure Al

Ground Slrfas Elevafion 79.th (feet)

Gromd$,aler Obs€rvElions

Dab I Tlms I oedh lcastnq I carre.t

En@urdsad 1U't7 s28 2.V

compladon 1U17 9:38 26.5'

Caelng Pulled 1U17 9:,48 ory 11.S

DEPTTI
G} STRATADESCRIPnON ctAss. ETEV.

(ft) TUM
SAIIIPLINO

DEPII{ I DATA
TESTS REMARKS

0.4

2.0 -

.

"0,

,r.o l
tlt -

2"-
-'1

.t

l
"l

I

I
J

I

3t.o -t
,.41vv'l

I
I

78,8

77.O

71.4

58.0

49.0

B

c

-10-

-15-

-20-

-2:t-

30-

2+2+5+4
8PT

4+4+4+3
sPr

4+1+2+1
SPT

1+1+1+2
SPT

2+3+2+6
SPT

6+8+10+6
SPT

1*2+4+5
SPT

4+2+4+7
SPT

2+2+'l+2
SPT

W=7,e/.

l.w=11.57o

W=2,3%

w43.3Vo

WINDSOR
roRMATION

ry
Flno sllty sand, molsi - b|olrn SM

Flne !c coargo poorly grad€d €snd with
sIL ha€e sravd. mo'bt - ho{rn '

do. orangB and toum

SP€M

Flne to medlum day6y sand, contains
mlca, moH - orange dld browfl

dw,f*,ra
sc

lb

ct SEDt-EY
FORMATION

Fhg b medum poorly fadod sand ldth
s{t, omtaim mlca, qrEt - br.nHrl

do, !,€dbr, orarEp end brown

SP€M

Bclng Taminatsd at 30.0 ft



y'tor"u., 
"Fffo- i.b.!€r L.e.n'tT 3!': Lrc LOG

Protsct Wylhs-Wnl Distibutng
Lacrangg Padftriay

Jam€s City County. Vlrglnla

Borlng Numbor: \ 8-1,6
Cmlrart Numbor: 0313-1268'
Sho€t 1 ot 1

Eoriog Conrracid: Flshfume Drfltklg, hc.
Rlchmond, Vrginia

Borlng Forerrran: K. Dod8on

Drllllng Mathod: 2 1/41.D. Hollow Strem Arger

&lllrlg Equlpmont CME.45C (Irack Mounbd ATI/)

SEA Repooentathre: S. Pond

Dats€ Started: 10/17 13 FldeM: 10fi703

Locallor: S€o Localion Phn, Flgur€ Al

Gr.nnd Surfaca El€vatlon: 79.0r (feot)

Groudwter Obsor€tlon8
oare I nms I oeEt lOastnE I cavsd

Emour erBd 1U17 11:05 | 23.0'

Complstlon 'lu'17 1120 | 28.3'

Gaslng Rrll6d 10t17 11:35 |

Yn o.w. 'tw't7 1'1i45 ) 27.8'

u,.o.w. fifm 4:30 8.0'

OEPT}I
(ft) STRATA DESCR|FNON cults. ELEI'.

(ft}
t I alFF
IUH

SAIIPLINO

DEFTH I DATA
TESTS REMARKS

0.4

14.0 -

r?.oI I
..\

v--

!L

27.O -
E-

3o.o -

-\Fot6t [ttsr. roolmat and bcrol 78.6

72.0

65.0

640

52.0

49.0

B

I

F10-

-15-

-m-

-25-

-30-

2+3+2+2
SPT

2+2+2+?
SPT

3+2+2+2
SPT

4+7.f10+10
SPT

0+'ll+l'l+7
SPT

8+3+2+2
SPT

5+€€*4
SPT

3+1+1112'
SPT

1+1+1+2
SPT

W?21.1%

Ptsl.0lsf

W=18.9o/o

wrNDsoR -

FORfiIATION

ry
Flne b .nedtun silg snd. cmblns root

\ fragmd|ts, moH - yBlloty brcvn
-do. orange htn,vn

SM

nne b ooargg day€y ssnd, lrace
r gravel, oontalns ironlb, molgt - ofange
\ btuvnt

'do, contalF stlg sand layors

sc c1

SEDLEY
FORMATION

s Q

FFns to fir€dium sllty sand. mobt -
orangg brorrn

do, wet

\\

SM

c1

Flns b medfum poorly gBded sand wilh
sllt |€t - brom

SP€M

Boring T€rmlnat€d al30.0 t

/finnuo"t

ConmsnlS:
1. 1' PvC Water Obsonra0on Woll (W.O.W.) hstallod to ZO ft upq| complsdon.
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Appendix B

SOIL LABORATORY TEST RESULTS

Summary of Soil Laboratory Tests (3)

Gradation Test Curve (2)

Moisture Densily Relationship (2)

Project 03131268 / Oc0obcr 29, 2003 Schnebel Engineering Soulh, LLC



Appendix B
Conlract 03131268

SUMMARY OF SOIL LABORATORY TESTS

AORING B-1 B-8 B-9

OEPTH 18'-20' 2'4' 8'-10'

SAMPLE TYPE JAR JAR JAR BULK

STRATU M cl tJ

SAMPLE DESCRIPTION
FINE TO A,4EDIUM

POORLY GRADED SAND
WITH SILT (SP-SM),

BROWN

FINE TO COARSE
CLAYEY SAND (SC),

BROWN

LEAN CLAY (CH), TMCE
SAND. BROWN AND RED

BROWN

FINE TO COARSE
CLAYEY SAND (SC) (A-6),

TRACE GRAVEL, RED
BROWN

NATURAL MOISTURE
CONTENT {O/J 8.6 zJ.o 16.6

NATURAL WET DENSITY
(ocfl

LIQUID LIMIT
PLASTIC LIMIT
PLASTICITY INDEX

NP
NP
NP

28
15

48
22

39
18
21

GRAOATION DATA

100,0
'100.0

97 ,2 93.5
35.9

sn.+
8?.2

100.0
99.8
93.9
40.5

(% FINER THAN SIEVE}

NO.4
NO.,ul

NO. 200

MOISTURE DENSITY
RELATION DATA (ASTM O.
698)

113.9MAXIMUM DRY DENSITY
(pco

OPTIMUM MOISTURE
CONTENT IOl"}

CBR TEST DATA 
'VTM€I

27 .2

20.1

0.2

1 15.1

11 a

BEFORE SOAK CBR

AFTER SOAK CBR

% SWELL

COMPACTEO SAMPLE
ORY DENSITY (pcf)

COMPACTEO SAMPLE
MOISTI'RE CONTENT I%I

REMARKS

SEE GRADATION CURVE SEE GRAOATION CURVE
AND MOISTURE DENSITY

RELATIONSHIP

NOTES: 1. Soil tests in accordanoe with applicable ASTlvl, MSHTO and VTM Standards



Appendix B
Contract 03131268

SUMMARY OF SOIL LABORATORY TESTS

BORING B-10 B-15 B-15 B-16

DEPTH z',4', 18'-2o', 23'-25', 0 -5'

SAMPLE TYPE JAR JAR JAR BULK

STRATUM c1 c1 tJ

SAi'PLE DESCRIPTION
FINE TO COARSE

CLAYEY SANO (SCl,
BROWN AND RED

BROWN

FINE TO COARSE
CLAYEY SANO (SC),

BROWN (VISUAL
CLASSIFICATION}

FINE TO MEDIUM POORLY
GRADED SAND WITH SILT

(SP.SM). BROWN

FINE TO COARSE
CLAYEY SAND (SC) (A-2.

6), TRACE GRAVEL,
BROWN

I{ATURAL MOISTURE
CONTENT (7.) 22.3 23.3 12.6

NATUML WET DENSITY
{Dct}

LIQUID LIMIT
PLASTIC LIMlT
PLA$TICITY INDEX

48
20
28

NP
NP
NP

37

'15

GRADATION DATA

40.8

100.0
100.0

89.8
24.7

ga.t
11.3

100.0
99.1

33.3

(% FTNER TIIAN S|EVE)

NO' 4
NO. 40

NO. 200

MOISTURE DENSITY
RELANON DATA (ASTM O.
6981

Ito4

12.4

MAXIMUM ORY DENSITY
(pco

OPTIMUM MOISTURE
CONTENT (%I

CBR TEST DATA (vTM€)

37.9

30.3

0.03

121 .2

11.1

BEFORE SOAX CBR

AFTER SOfi( CAR

% SWELL

COMPACTED SAIIPLE
DRY DENSIW (pcf)

GOMPACTED SAIIPLE
MOISTURE CONTENT (%)

REMARKS

SEE GRADATION CURVE SEE GRADATION CURVE
AND MOISTURE DENSITY

RELATIONSHIP

NOTES: 1. Soil tests in accordance with applicable ASTM, MSHTO and VTM Standards
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Appendix B
Contract 03131268

SUIVII/IARY OF SOIL LABORATORY TESTS

BORING B-16 B-16 B-16

DEPTH 6'-8', 't8'-20' 23',-25'

SAMPLE TYPE JAR JAR JAR

STRATUM B/C 1 c1 cl

SA PLE DESCRIPTION
FINE TO COARSE

0LAYEY SAND (SC),
CONTAINS ROCK

FRAGMENTS, BROWN
(VISUAL

CLASSIFICATION)

FINE TO MEOIUM SILTY
SAND (SM), BROWN

FINE TO MEDIUM SILTY
SAND (SM), BROWN

NATURAI MOISTURE
coNTE T (%) 21.1 18.9

NATURAL WET DENSITY
locn

LIQUIT} UMIT
PLASTIC L]MIT
PLASTICITY INDEX

NP
NP
NP

NP
NP
NP

GRADANON DATA

100.0
98,8
83.6
37.0

100.0
'100.0

98. E
16.7

gi.s

(% FTNER THAN S|EVE'

NO. 4
NO. .t{l

NO. 200

MOISTURE DENSITY
RELATION DATA (ASTM D.
6981

MAXIMUM DRY DENSITY
(pcrf

OPTIMUM MOISIURE
CONTENT I%}

CBR TEST DATA (VTMAI

BEFORE SOAK CBR

AFTER SOAK GBR

% SWELL

COMPACTED SAII4PLE
DRY DENSITY (pct

COMPACTEO SAMPLE
MOISTURE CONTENT (V.)

REMARKS

SEE GRADATION CURVE SEE GRADATION CURVE

NOTES: 1, So tests in accordanoe with applicable ASTM, AASHTO and VTM Slandards
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U.S. Standard Sieve Nos.
3" 3/4" 10

I

40
I

100
I

I

I

I

I

I

I

,!tllrti
\i
\l

100

90

F80:r
o
lrj 70

=il60
t
250
tr
240
UJ

830
LIJ
(L

20

10

0

100 10 1 0.1
GRAIN SIZE (mm)

0.01 0.00'1

GRAVEL I SAND I SILT OR CLAY

Key Sample Depth(ft.) Sample Descdption Class. LL PI

GRADATION CURVES
r B-l r 8'-20'

FINETO MEDIUM POORLY GRADED
SAND WITH SILT, BROWN

SP-SM NP NP

r\ B-9 0'-5'
FlNE TO COARSE CLAYEY SAND,

TRACE CRAVEL, RED BROWN
SC, 4-6 39 al Wlahe Will DisFibuling.

LaCrange Parkway. James City
Counry, Virginia

A B-t5 l8'-20'
FINE TO MEDIUM CLAYEY SAND,

BROWN (VISUAL CLASSIFICATION)
SC

Conract No. 0l ll l26E
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U.S. Standard Sieve Nos.
314" l0

I

00
I

I

i
I

I

I

I

I

I

I

I

I
I

I

I

I

I

I

I

tl
\l

00
I

It:
l,
lr.t:
l'
I
1..t;
l

!,'t:'
t,'
I

I

t

l,
I

ll
l
l;'
1,,

FI
(9
ul

=
m
v.
Ulz
u-
Fzlil
(J
tr
LU
(L

100

90

80

70

60

50

40

30

20

10

0

ll

I iIilli,i
liri
ll.:i
ll 'iill.,i
llr.lillr :; I
ll''l
ltil

l[..iili'l+i'- I
100

I ----:

10 1 0.1
GRAIN SIZE (mm)

GRAVEL I SAND I SILT OR CLAY

Key Sarnple Depth(ft.) Sample Description Class. tl PI

GRADATION CURVES
I B-r6 0'-5'

FINE TO COARSE CLAYEY SAND.
TRACE CRAVEL. BROWN

sc. A-2-6 37 t5

B-16 6',-8'

FINE TO COARSE CLAYEY SAND,
CONTA INS ROCK FRAGMENTS.

BROWN (VISUAL CLASSIFICATION)
SC Wyhe Wrll Drstn buting,

LaGrange Parkwav, Janres City
Countl. Virgin ia

A B-16 l8'-20'
FINE TO MEDIUM SILTY SAND,

BROWN
SM NP NP

Contract No. 0.1 l-'t | 268
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116

1t5

ll4

lt3

tt2

c

F
az
E]o

lll

ll0

i09

108

107

g 10 ll t2 13 I

MOISTURE C

S=100o/.

\\

4t5
:ONTENT(%)

l6

;' _ 'l

t9 20

Sample Description:

FINE TO COARSE CLAYEY SAND, TRACE GRAVEL,
RED BROWN

Classification: SC. A-6

4onaber
Sclrnabel Engineering

MOISTURE-DENSITY RELATION
ccification: VTM-l

Sample Number: B-9
Samplc Dcpth (Ft.): 0'-5'

Samplc Sourcc:

ON.SITE

 ssumcd Spccific Gravityi 2.65

Liquid Lin)il (LL)j 39 Project: Wlhe Witl Dislrubuting,
LaCrangc Parkway, Janrcs City

County, Virginia
Plasriciry lndcx (Pl): 2l

% Passing 3/4" Sicvc; 100.0 Max. Dry Dcnsily (pcf): I I1.9

% Passina #200 Sieve: 40,5 Opt. Moist. Contcnt (%): 14, I Contract No.: 03 | 3 1268
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122

1)l

120

119

118

tt7

116

o llS

L 114
U)

. 5=100%
ll

I

I

z
Eil3
& 1r)ar "-

lll

ll0

109

108

107

106

22

MOISTURE CONTENT (%)

Sample Desciption:

FINE TO COARSE CLAYEY SAND, TRACE GRAVEL,
BROWN

Classification: SC, A-2-6

4onaber
Schnabel Errgineering

MOISTURE-DENSITY RE LATTON
ccification: VTM- |

Samplc Numbe: B-16
Samplc Depth (Ft.): 0'-5'

Sanrple Sourcc:

ON.SITE

Assumed Spccific Gravity: 2.75

Liquid Limlt (LL): 3'1 Project: Wythe Will Distrubuting,
LaGrange Parkway, Janres City

County, Virginia
Plasticity tndcx (Pl): 15

% Passing 3/4" Sievc; 100.0 Max. Dry Density (pcfy: I t9.5
% Passlng #200 Sieyc; 33.3 Opt. Moist- Contcnt (%): 12.4 Contract No.: 03131268



t

:: 1I

ru{&

James City County, Virginia
Environnental Division

Erosion and Sediment Control and
Stormwater Management Design Plan Checklists

Table of Contents

Content$
Eroslon and Sediment Control Plan
L General
II. Site Plao
m. Narrative

Paee

1

I
3
4rv. Calculations

Stornwater Management Design Plan
I. General 5

,7

8

t4
l4

II.
ru.
Iv.
V.

Stormwater Conveyance Systems
Stormwater Management / BMP Facilities
Outlet Protections
Additional Comments and Information

t,

Proiect Name:W
GENERAL iNFORMATION

e. ttltt€ .lrjrr-u
Owner i Applicant:
Plan Preparer:
Project Location:
Tax Map / Parcel:
County Plan No. (if lcrown):
CowtyBMP Type: (c - l)
Other information submitted in addition to this checklist (Check all that apply):

V Desigr or Construction Drawings (Plans, Profiles, Details, etc.).
g Erosion & Sediment Contol Plan @ans, Details, etc.).

tr Etosion & Sediment Control Plan Design Report.

V Stormwater Management Design Plan (Plans, Profiles, Details, etcJ.
V Stormwater Management Design Report.

Issue Date
March 1,2001

D Other. List:
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,') IAMES CITY COWTV, WRGINTA
ENVIRONMENTAL DIWSION

EROSION AND SBDIMENT CONTROL H,/IN CHECKLIST

I GENERAL:

Yes No N/A
d O a FAMIUARITYwith current versions of Chapter 8, Erosion and Sedimentation Contol

and Chaptet 23, Chesapeake Bay Preservation ordinances of the Code of James City
County, Virginia and tle Virginia Erosion and Sediment Control Handbook (VESCT{).

g o J LAND DISTUWING PEEWT AND SILTATION AGREEMENT with surery are required
for the project.

A d J VARIANCE rf recessary, requested in writing, for the plan approving authority to waive
or modi$ any of the rninimum strandards and specifications of the VESCII deemed
inappropriate based on site conditions specific to this review case only. Variances which
are approved shall be properly documented in the plan and become part ofthe approved
erosion and sediment control olan for the site.

tr. SITE PLtIN:

Yes No N/A
( A A WCIMW MAP locating the site in relation to the surrounding area. Include any major

landmarla which might assist in physically locafing the site.

d O a INDICATE NoRIlldirection in relation to the site.

d A A UMITS OF CLEARING AND GMDINGfoT the site including that required for
implementation of erosion and sediment controls, stockpile areas and utilities.

O O O DISTURBED AREA ESTIMATES lnacres or'square feet for the project.

d O O EXISmNG TOPOGMPI{y or contours for ths site at no mor€ than 5 foot eontoru
interval.

d O O FINAL TOPOGMPHY,contours or proposed site grading in accordance with tbe design
plan which indicates changes to existing topography and drainage patterns at no more
than 2 foot contour interval (or 1 foot contor:rs where required).

{ o a EXISTING aND PR1P7SED SPOT ELEVATI)NSIo supplement existing and proposed
contours, topography or site grading information. Spot elevations may replace final contours
in sorne instances, especially if terrain is in a low lying area or relatively flat.

d n A EXISTING VEGETATIONincluding existing tee lines, grassed or rmique vegetation areas.

Page l of 14



! Yee No N/A{on

do n

vaa

n6o

d{s

ado

dal

dda

ETJN

oda

EXISTING SI'78 FEAWRES ncluding roads, buildings, homes, utilities, streams, fences,
structures and other important surface feahres ofthe site.

SOILS MAP wtth soil s,ymbols, boundaries and legend in accordance with the cuneot Soil
Survey of James City and York Counties and the City of Williamsburg Virginia.

ENVIRONMENTAL INVENTORY n accordance with Section 23-LOQ) of the Chesapeake
Bay Preservation Ordinanse of Jarnes Cify Cowty. Inventory gener,ally inclqdes: tidal
shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes
steeper than 25 pucant, For wetlands, provide a copy of issued pemrits or satisfaotory
evidence that appropriate permits are being pursued for the entire project.

100-YEAR FLOODPL4IN LIMITS sr any special floodhazard areas orflood zones based
on appropriate Federal Management Agency Flood Insrrrance Rate Maps (FIRMs) or Flood
Hazard Boundary Maps (FHBMs) of lames City County, Virginia-

DRAINAGE AREAS for offsite and onsite areas, existing or proposed as applicable. Include
drainage divides and directional labels for all subareas at points ofinterest and size (in
acres), weighted runoff coefficient or curve number and times of concentration for each
subarea. Cil19 ll Ll r4t'r ,F D(l"*rut<t€ l*,9€-

CRITICAL EROSION AREAS which require special consideration or unique erosion and
sedimEnt control rneasures. Refer to the VESCH, Chapter 6 for criteria.

DEYELOPMENT PIIN for the site showing all improvements such as buildings, stuctwes,
parking areas, access roadways, above and below ground utilities, stormwatermanagement
and drainage facilities, hails or sidewalks, proposed vegetation and landscaping, amenities,
etc.

LACATIONOFPMCTICES proposedforerosion and sediment contol, tee protection and
ternporary storr rater managsment due to land disturbance activities at the site. Use
standard abbreviations, labels and symbols aonsistent for plan yiews based on minimum
standards and specifications in Chapter 3 of the VESCH.

TEMPOMRY STOCKPILE A.REIS or staging and equipment storage areas as requircd for
onsite or offsite conskuction activities or indicate that none are anticipated for this project.

OFFSITE LAND DISTURBING lREl,S including borrow sites, waste areas, utility
extensions, etc. and required erosion and sediment confols. Unone are anticipated for the
project, then indicate on the plans by general or erosion and sediment control notes.

DETAILS or alternately, appropriate reference to current minimum standards and
specifications ofthe YESCH for each measure proposed for the project. Non-modified,
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to th€ curent
version of the VESCH. Specific dimensional or modified standards (basins, taps, outlet
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may
be used for multiplesite measures such as sedinent traps, basins, channels, slope drains, etc,

Any modification to standard details should be clearly defined, explained and illu$trated.

do o

Page 2 of 14



,-i YesNoN/A
do o

ada

doa

dto

dod

trffi

{an

MAINTENANCE Pl4trl or alternately, appropriate reference to currerf minimum stendards
and specifications of the vEscFI, outlining the inspection frequeeicy and mainte,nance
requiremeirts for all erosion and sediment control measwes proposed for the project.

TRENCH DEWAIEjtIlfGmethods ind erosion and sediment contols, if anticipated for fte
project.

C ONSTRUCffiON SE QUENCE ottliningthe anticipated sequence for installation of erosion
and sediment controls and site, grading and utility work to be performed for the projectby
the site confractor.

PHASING PMN if required for larger project sites that are to be dewloped in srages or
phases,

STANDARD COUNWNOTES are required to be placed on the Erosion and sediment contol
plan. Refer to the standard James City County Erosion and Sediment Contol Notes dated
May 5, 1999.

PROFESSIANAL SEALAND SIGNAWREreqtired on final and complete approvedplms,
ckawings, technical reports and specifi cations.

doa

M. NARRATIVE:

YesNoN/A
d O 0 PROJECT DESCRIPTIONbnefly describing the nature and purpose of the land <listurbing

activity and the acreage to be dishrbed.

g 3 O EXISTING SITE CONDWONS description of existing topography, land use, cover and
drainage pattems at the site.

daa ADJAcENTA&EAdescriptionsofneighboringonsite ot offsite areas such as sfieams, lakes,
property, roads, etc. and potential impacts due to concentated flow or runoff from the land
disturbing activity.

OFFSEE DISTURBED AREA descriptroru of proposed borrow sites, waste or surplus areas,
utility extensions and erosion and sediment confrols to be implemented.

SOILS DESCNPTION biefly summarizing sit€, dishubed area and drainage basin soils
including name, unit, hydrologic soil group (HSG) classification, surface nmoffpotential,
erodibility, permeability, depth, texture, stucnue, erosion hazards, shrink-swellpotential,
limitations for use and anticipated depths to bedrock and the seasonal water table, as

applioable.

CMTICAL AREAS on the site which manyhave potentially serious erosion and sediment
control problemsand special considerationsrequired (ie. steep slopes, hydric soils, channels,
springs, sinkholes, water supply reseloirsn groundwater recharge areas, etc.)

a6a
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')
YesNoN/A
v d o PROPOSED EROSION &. SEDI TENT CONTROL MEASUHES r\clusive ro the spccific

erosion and sediment contol plan as proposed for the land distmbing activity. Measures
should be consistent with those proposed on the site drawings. Address general use,
installation,limitations, sequencing and maintenance requireme,nts for each contol measure.

g A 3 STABILtZAUON MEASURES required for the site, eithertemporary orpenhanenq and
during and following constructioir including temporary and pennanent seeding and
mulching pavin& stone, soil stabilization blarkets and matting, sodding, landscaping or
special stabilization techriques to be utilized at the site.

t O O STORMWAIER MANAGEWNTCONSIDERAilONSforthesite,eitheroftemporaryor
permanent nature, and strategies, sequences and measures required for control. May
reference the stormwater management plan for the site, if prepued for pennanent
stormwater management facilitiee and contol of drainage once tlte site is stabilized.

IV. CALC(ILATIONS:

Yes No N/A
dO A CALCULAITONSAND COMPWAnONSassociated with hydrology, hydraulics and desigu

of proposed temporary and permanent erosion and sediment confol measures including:
sediment taps and basins, diversions, stormwater conveyance channels, culverh, slope
drains, outlet protections, etc. Computations are not required on the constuction plan and
may be attached in a supplemental erosion and sediment contol plan design report, if
presented in a clear and organized format.

{oo TEMPOMRY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along
with sohematio or sketch cross-section showing applicable design and construction data,
storage volumes (wet-dry), dimensions and elevations. Peak desigrrunoffto bebased on
the 2- ot 25-year design storm event based on maximum disturbed site conditions (oristing,
interim or propose d conditions) in accordance with Minimum Standard 3 .14 of the VBSCH.

: --i
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j-.\ IAMES CITr COUNTY,WRGINA
S ENVIRqNMENTALDIqSIuN

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

I. GENEML: .

YesNo N/A
d O A FAMIUANTYwith cunent versions of the James City Cormty Guidelines for Design and

Construction of Stormwater Managernent BMPs manual; Chapter 8, Erosion and
Sediment Contol anil Chapter 23, Chesapeake Bay Preservation o'rdinances of the Code
of James City Cowty, Virginia; the Virginia Erosion and Sedirnent Conkol Handbook
(VESCID; and the Virginia Stormwater Management Handbook (VSMII).

O g O WAIIIER OR EXCEPITON if necessary, requested in writing, for the plan approving
authority to waive or except the requirements of Chapter 23, Chesapeake Bay
Preservation ordinance in accordance with procedure established in Sections 23-14
through 23-17 ofthe ordinance. Applies to this review case only-

A t CI VAMANCE REQUEST if necessary, requested in writing for the plan apprroving authority
to waive or modifo any of the minimum standards and specifications of the VESCII
deerned inappropriate based on site conditions specific to this review case only.
Variances which are approved shall be properly documented in the plan and become part
of the approved erosion and sediment conbol plan for the site.

d A I PROFESSIQNAL SEAL AND sIcNAlURE required on final and complete approved
stormwater management plans, drawings, technical reports and specifications.

O A d WORKSHEET FoR BMP P)INT SYSTEM to ensure the stormwater management plan
for the project attains at least 10 BMP points (New Development) or taditional pollutant
load reductjon computations, per the Chesapeake Bay Local Assistauce lvlanual
(Redevelopmartonly). 6'lot1e*oon^9J0*.ner?E et,n*- t{*s ^'tG|( 

ltrt
Ia Pao.rl ORLtAe(ta^J

O O d PROPOSED CONSERYATION EASEMENT AREA^9 for anv nahrral ope'l sDace ooints
claimedintheBMPworksheet. Nrrlrrq Opep 6rnrt*z flatn".brf '

Tn^rqrs Pfaa.tttl hnpn udll
CI D 0 INSPECfiON/MAINTENANCE AGREEMENT is required to be prepared and executed

with the County for the project.

d O n FEMA FIRM PAly'EZ reference with designated special flood hazard areas or zone
designations associated with the site, as applicable.

O d J DMINAGE AREA MAP at a maximum scale bf I "=200' scale showing drainage area
boundaries for pre- and postdevelopment conditions and associated time ofcoacsntation
flow paths, Labels to include drainage area size, runoff coefficient or curve number and
time of coucentration for each subarea shown on the map.

Frtf rpg q tl5 tl bn-*U'rn*..f, lWl,slA
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YesNoN/Aj doo

do o

(ot

{no

t

{Jtr

dat

SOILS MAP wtth soil symbols, boundaries and legend in accordance with the currelrt Soil
survey of James city and York counties and the city of williamsburg virginia with
bpproximate locations of the project site, BMPs and applicable drainage basins.

STORMWATER MANAGEMENT NARMTII/E n a brief and simple fomrat which
; dessribes the project; location; site and drainage basin soil characteristics; receiving

water or drainage facility; existing site and drainage basin conditions (topography, land
use' coyer, slopes, etc,); proposed site development; proposed storrnwater managemsnr
and drainage plan including County Blr4P tlpe selected; summary of hydrology and
hydraulics; maintenance progmm; and any special assumptions utilized for development
of the stormwater management and drainage design plan or computations.

TEWOMRY STORMWATER MANAGEMENT (if applicable) for control of stomrwater
nrnoff eocountered during consfructjon activities in addition to measures provided in the
erosion and sediment contol plan or stormwater managemenUdrainage plan foi the site.
Adequate protection measures or sequencing provided.

MODIFICAUON PI-4N clearly defined for temporary sediment conhol structr:res which
will be converted to permanent swM/BMP structures. lncludes appropriate hydrologic
and hydraulic computations, conversions, sequurcing and cleanout information or details.
Normally related to primary contol structures associated with dry detention or wet
retention ponds- Normally not permitted for Group C or D categories such as
bioretention, infilnation and filtering system facilities.

STORMWATER MANAGEMENT and DMINAGE DESIGN REPORIin a bound 8-t/2 x
1 1 inch size format. Report shall generally include a title sheet, date, project
idortification, owner and preparer information, table of contents, nariative, zunmmries
and computations as required. computations may include: backwater, closed condui!
headwater, hydraulic, hydraulic grade line, hydrology, inle! open channel, storm sewer,
water quality, extended detention or sFeam channel protection and muti-stage storm
routing calculations, as applicable, for the project Computation data may include hand
or comput€r generated computations, maps or schematics. All information shouldbe
presented in a clear, easy to follow format and should closely match construction plan
information.

PLtN WEW atl inch = 50 ft. scale or less (1" = 40', l" :30,, etc.)

Dtl

OJ

North arrow and plan legend.
Propefi lines.
Adj acent property information.
Existing site features and existing impervious cover areas.
Impervious cover tabulations.
Existing drainage facilities (nahral or manmade).
Existing environmentally sensitive areas (RPA, wetlands, floodplain,
steep slopes, critical soils, buffers, etc.).
Existing and proposed contours (1' or 2' contour interval) and spot
elevations as recessary to define high and low topography.
Existing and proposed easement locations.

Jtr
a3
JO
ao
o0
o0
DO
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es NoN/A
o0
DO

Y

d
o

:)

OO

oo
JO

o8

Proposed site improvements and proposed impenrious cover areas.
Proposed stormwater conveyance; drainage and management facilities
with appropriate labeled constuction data and inforrration.
Proposed landscaping and seeding plans (disturbed areas, pond
interior, etc.).
Proposed slope stabilization areas (riprap, blankets, mattings, walls,
etc.).
Delineation of @, 2-, l0- and 100-year
Design Water Sr:rface Elevations.
Delineation ofponding, headwater, surcharg€ or backwater areas
which may affect adjacant existing or proposed buildings, strrctures
or upsfream adjacent properties.

Test boring locations with reference suface elevations (if knovm).
Risers, barrels, underdrains, overflows and outlet protections.
Emergency spillway level section and outlet channel.
Existing and proposed site utilities and protection measures.
Erosion and sediment contol measures (for site or BMP).
Maintenance or access corridors to permanent stomwater
management, BMP or drainage facilities.

Fgt4Pcan'rlrloqr{+$AorL Ftto*,r .-d 0 CIvo a
JJ{
g3 J
VJJ
vJA

S TORM WATER C ONWYAN CE S YS TEMS :
Yes No N/A
do o PtuTNwEWS

d O O Storm drain lengths, sizes, types, classes and slopes for all segments.

{oa Label directly on plan or use structure/pipe schedule.
Access stucture (inlets, manholes, jrmctions, etc.) rim elevations;
inverts, type and required grate or top unit and lengths labeled.
AII stnrcture numbers labeled.
Adequate horizontal clearance from other site utilities or structures.

odo PROFILES gurerally are not required but are encouraged to expedite review. If
not provided, ensure all pipe segrnents'have adequate minimum cover, do not
exceed maxiarum depths ofcover for the type/class ofpipe specified and do not
conflict with other site utilities or excavation areas.

doa
Typical storm drain bedding details or reference note.
Standard details or reference note for all proposed access structure
types (inlets, manholes, junctions, etc.).
Inlet shaping detail or applicable referance note.
Step detail or applicable reference note (ifdepth 4 ft. or more).
Typical opan channel details with designation, location, shape, type,
bottom width, top width, lining, slope, length, side slope, and
installation depth required for constuction. Channel design data as

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

dao
don

DETAILS
rItrD

ToorIDo

fr33
I

[..
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Yes NoN/A{oo

0tl

3t'

STORMWATER CONYEYANCE SYSTEM COMPWATTONS

F J O Storm SewerDesigncomputationsbasedon lO-yeardesignevent.'P J A Hydraulic Grade Line computations based on l0-year design evenl
P J J Inlet cornputations based on current VDoTprocedure for spread,

ponding depth and grate size required.
O Culvert Headwater computations. Desip based on lO-year design

storm event and check only for 100-year sto'rm went.
@ Open Channel computations based on 2-year design event for velocity

and l0-year desigr event for capacity.
D Standard oufletprotection or special energy dissipators.
n Pipe thickness desigrr computations, as required for selected pipe

type (live load, minimum cover, maximrmr height of cover, etc.).

A Adequate channel computations for receiving channels (based on
field measured channel section data).

DO

oo

6o
DD

OD

STORMWATER MANAGEMENT / BMP FACILITIES:

Yes No N/A
F 0 O IIYDROLOGY-AnSCSbasedmethodologyisrequiredforthedesignof

stormwater management/BMP facilities with watersheds exceeding 20 acres,
Under 20 acres, other generally accepted methodologies such as the modified
rational, critical storm are allowable. Refer to Chapter 5 of the VESCH or Chapter
5 of the VSMH.

Runoff Curve Number or Coefficient determinations: predeveloped
and ultimate development land use scenarios.
Time of concentation: predeveloped and ultimate development
indicating overland" shallow concentated, and channel flow
components (200 ft. maximum length for overland flow).
Hydrograph generation (tabular or graphical): pre- and
postdevelopment conditions for the 1-, 2-,l0-, and 100-year design
stonn events.

FDO FACILW CONFIGUMTION and MIMMUM SEPARAffiONS
J J Screening and layout consistent with Section 24-98(d) ofthe Chapter

24 Z,oning ordinance (landscaping, screening, visibility, etc.).

Basic considerations for safety and unauthorized entry.
Proper lengtl to width ratio (Typically 2H:1V).
Facilities with deep pools (4 feet or more in depth) provided with two
benches. Fifteen (15) ft. safety bench outward from normal pool at

maximum 6 percent slope and aquatic bench inward from normal
shoreline below normal pool. Nanower widths may be consider€d on
a case-by-case basis.
Pond buffer minimum 25 feet outward from maximum desigrr WSEL.
Additional setbacks may be required to pemanent stuctur€s.
No hees, shrubs or woody plants within 15 feet of ernbankrnent toe or
25 feet from principal spillway stmcture.

o

J

[:

ott
tlD
Dtt
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Yes No N/A
F,0 0

YesNo N/A
0 n I Infiltation and filtering system facilities generally located at least 100

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

H.YDRAUUC COMPWANONS
d J q Elevation- or Stage- Storage curve and/or tabular data.
O O ry Weir / Orifice Con&ol - Extended Detention.
O 3 q Weir / Orifice Contol - riser l-year contol for channel protection.
O O ry Weir / Orifice Contol - riser 2-year contol for quantity (if required).
O O O Weir / Orifice Contol - riser l0-year contol for quantity (ifrequired).
0 O D Inlet / Outlet (barrel) control - (All Storms).
D 3 O Check forbanel controlpriortoriserorifice flowtopreventslugflow-

water hammer conditi sns.

O Emergency spillway capacity and depth of flow.
O Elevation - Dscharge (Outlet Rating) curve and/or table. provide all

supporting calculations and/or design aszumptions.
O Mequatechannel computations forreceiving channel. May be waived

if facility is designed based on current Stream Channel Protection
criteria.

POND or RESERVOIR ROWIN?g A A Storage-Indication Routing of postdeveloped inflow hydrographs for
the/-, Z-,10-, and 100-year design storms. Preference is foi sructrne
to discharge.up to the lO-year storm ttnough the principal spillway and
pass the 1O0-year storm with a minimum I foot of freeboard through a
combination principal and emergency spillways. If no eiaergency
spillway is provided, riser must be large enough to pass the desip high
water flow and tash without overtopping the facility, have 3 square feet
or rnore of cross-sectiontl area, contain a hood type inlet and have a
minimum freeboard of 2 feet. Token spillways with minimum 8 ft.
width are also recommerlded at or above the design 100-year storm
elevation.

D O ts Downstream hydrographs at established study points, ifconditions
warrant (ie. facility discharge combined with unconholled blpass).

MISC ELLANEO U S C OWWATIONS
D O 0 Water quality volume for permanent pool based on selected BMP

treahnent volume (WQv).
Cl tl O Water quality volume for extended detention based on selected BMP

treatment volume (WQv) with drawdown computations.
D CI O Drawdown computations for the l-year, 24 hour detention for steam

channel protection sriteria,
O Pond drain computations (within 24 hours).
3 Anti-seep collar design (concrete prefened) or match material type-
O Filter diaphragm design (or alternative method of contolling seepage).

oo
0tl
t]0

Fto

AJil

DO
0C]
DO
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:f -i Yes No N/A
DDD
CIoo

Riser/ base shucture flotation analyses. FS = 1.25 minimrnn.
Downstream danger reach study and/or ernergency action plan (if
conditions warranQ.

CI n O Upsteambackwateranalysesontooffsiteadjacentproperty
(if conditions wanant).

O CI O 100 year floodplain impacts (if conditions warrant).

Yes No N/A
ts o o GEorEcHNrcALREguIREnrEItrs

doa

Po0

F1 *a.,xr+€Leuo .ts%3 . ff:'::,H:11 iHffH;fiTfn:;l:H.:'ffifijlX1ffiff1y
Requires zubmission, review and approval pnor to issuance of Land
Disturbance PErmit.

ft O Cl Initial Feasibility Testing requirernents satisfied as per Appendix E of
the James City Comty Guidelines for Design and Constructiqn of
StormwaierManagernent BMPs manual. (InfrltatiorL Bioretention and
Filtering System BMP types only).

J J J ConceptDesign Testingrequirernents satisfied as per Appendix E ofthe
James Cify County Guidelines for Design and Constnrction of
Stormwater Managernent BMPs manual. (Infilfation, Bioretention and
Filtering System BMP types only).

O O O Minimunr Boring locations: borrow area, pool area, principal control
stucture, top of facility near one abutnent and emergency spillway if
provided.

J J J Boring logs with Unified Soil Classification (ASTM D2487), soils
descriptions and depths to bedrock and the seasonal water table
indicated.

0 D 3 Standard County Record Drawing/Construction Certification note
provided on plan. Note: It is understood, that preparution ofrecord
dr awings and. construction celtifi cations as requiredfor proj ect facilities
mey not necasarily be performed by the plan prqparer. These
components may be pedormed by others.

PRINCIPAL SPILLWAY PROFILE AND ASSOCIATED DETAILS

d 3 J DISTINGGRowDANDPR)PaSEDGMDE
V i O Embankment or excavation side slopes labeled (3H:lV

maximum). 2,H t tV Rc*v' SS
oail Minimum top width labeled (per VESCH or VSMH

requirements).
Removal of unsuitable material rmder proposed facility
(per Geotechnical Report requirements).
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--l

A A { FILTERDIAPHMGMS
O O D Design based on latest NRCS design

methods and certified by a professional
engineer.

Yep No N/A
u(o o ELEy/ATTzNANDDTMENSTzNALDESTGNDATA

A A Topoffacility -constuctionheightand settledheight(10
percent settlement).
Crestofprincipalcontol structure spillway at least one (l)
foot below crest of enrergency spillway, ifprovided"
Minimum freeboard of one (1) foot above the 100-year
design high v/ater elevation fu facilities g!$ an
emergsncy spillway.

CI tr Minimum &eeboard of two (2) feet above the 100-year
design high water elevation for facilities without an
emergency spillway or in accordance with the SCS
National Engineering Handbook (prior app:r'ovalrequired).

J O Basin Sediment Clean-Out ele;rr"ation (permaneat mode).
Typically 10 to 25 percent of water quality volume.

(emergency spillway in cut).
Bottom of core tench (4'minimum).
Location of each soil bo'ring.
Barrel location.
Existing and proposed utility location/protecfion.

00fr EME RG E NC Y SP ILLWA T. P RO F ILE
tr J O Existingground.
J J J Inlet, level (contol) and outlet sections per SCS.
J O J Spillwayiurdcrestelevations.

PMTREa|TL1ENT DEWCES of adequate depth and properly designed
using required prebeatment volumes for the selected County BMP
facilitytype. Including, but not limited to: sedimeat forebays, sediment
basins, sumps, grass channels, gravel diapbragms, pftmge pools,
chamber separators, manufactured systems or other acceptable methods.

dot

cro

ao

V J O CROSS SECTION THROUGH FACAITY
q O O ExistingGround.
q O A Proposedgrade.
lfr J 3 Topoffacility-constructedandsettled.
A A A Location of emergency spillway with side slopes labeled

aJ6
JE J
EIJOJtrF
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)
Yes No N/A
6 J A CONSTSUCffiONSPECLFICATIONSandNOTES

A A O AnticipatedsequenceofconstuctionforBMp(consistent

Cl0
with erosion and sedimsnt confiol plan).

6 Provisions to contol base steam or storm flonr conditions
eocountered during constuction

D Site and subgradepreparation requiremants.

il Embankment, fill and bacldll material soil and placement
(lift) thickness requirements.
Compaction and soil moisture content requirements.
Geosynthetics for drainage, filtration, moisture barrier,
separation, and reinforcement putposes.
Clay or synthetic (PVC or HDPB) pond liners.
Storm drain, rmderdrain and pipe conduit requirernents.
Minimumdepth ofpipe cover for temporary (constuction)
and lural cover conditions.
Permanent shutoffvalve aad pond drain.
Concrete requirernents for stuctural componsnts.
Riprap and slope protection.
Access or maintenance road surface, base, subbase.
Temporary and permanent stabilization measur€s.
Temporary or permanent safety fencing,
BMP Landscaping (deep, shallow, finge, perimeter,etc.)
Dust and taffic control (ifwarranted).
Constructioq monitoring and certification byprofessional.
Other:

CIDD Other:

d t a MATNTENANCEzRavISTzNS
g O O Entity responsible for maintenance identified..
N O O Maintenance Plan which outlines the long-term schedule

for inspection/maintenance ofthe facilify and forebays
O 0 D Maintenance.accessfrompublicright-of-wayorpublicly

taveled road.
D O D Maintenance easement provided encompassing highwater

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

O g A Minimum 6 foot wide public safety shelf (landing) or
alternative fencine.

:-l t

6
C'

o
D

D
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rv. OUTLET PROTECTIONS:
YesNo N/A,
oct
oct
JJ
JO
oo
JA
JJ

Sized for maximum design release (generally l0-year storno).
Flared end section or endwall.
Dimensions.
Rock or riprap size, quantity and placement thickness.
Slope at 0 pocant (Level Grade).
Geotextiles (nonwovur).
Special energy dissipators are required for desigr discbarge velocities
that exceed eighteen (18) feet per second; or ifuse ofstandard outlet
protecfion would result in velocities exceeding permissible channel
velocitiesl or if space resfficts or ljmits their use.

v. ADDITIONAL COMMEI{TS OR INFONMATTON SPECIFIC TO THE PL4N:

Plan Preoarer:

Date: [0, Z{-a3

SWMProg/BMP/Chesklist/Chklist
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James City County, Virginia
Environmental Division

Stormwater Management Program

Stormwater il[anagement Design Plan
Staff "QuiclC' Review

Plan No.

Project Name:
Rough Location:
ADC Map:
Flood Map / Zone;

Drainage Area;
Submitted:

t|3
JCC GIS Database:

Other Approvals (SUP,
Site Plan Information:

Offsite

o/)01.

Site Area: /f,s'f 4C. acres / s.f
Drsturbed grea: t5,5Y4L acres / s.f. (100

fDisnrbance > I ac1e. VPDES \otice of Intenr required.
Imperviciusfover: 4nA-acres I s.f. e7

fil-ess than or.q,rulio 6-p.r..ot. M..tr CBPo requrements.
D More than 60 percent. Does Not Meet CBPO requirements.

000 .o %)

.?/ v,l

.%)

D Industrial
ff Sanitary Sewer
O Parks, Amenities

-sF r3d

510201- 00
Description:
D Onsite

Demolition Plan (if applicable) Sheets:
Site, Geometric or Layout Plan Sheets:
Grading Plan Sheets:
Storm Drainage Plan Sheets:
E&SC Plan Sheets:

Profiles (Storm) Sheets:

Environmental Inventory
Note & Detail Sheets
Drainage Map(s)
Soils M ap,[,larrative
E&SC/SWM Design Plan Checklist (Required).

- (-, Tax Parcel/GPINi:
Receiving Water:

Zoning: Py'O - L
Site Area:

E&SCiStormwater Maxagement / Drainage Narratives.
E&SCiStornwater Management Desisn Reoort with Calculaliors (Attachment ).
Geotechnical Report ( Atiachment t. Thilh/ rc/tr/gt
Waivers, Variances, or Exceptions (Attachments in Writin!)
O VESCH D CBP ord (RPA, Steep Slope Policy) [ JCC BMP Manual
Other (List):
zon;ng: ltJF

C4,v*c4tg l->

Site Acreage: /45f, acres / s.f.

hV
do{oga
ila--d
-d-

{b
dFSta{tr
{.tr6t
OD

Open / Green Space: acres / s.f'.

Site Development Plan;
D Residential, Lots,'etc. D Commercial (B / O / R) fl Govern./Institutional
0 Roadways or Bntrances D Parking or Loading D Water
D Landscaping D SW\4/BMP facilities O Manmade Drainase
D Pumpllift
Description:

tvf*atw;

Sheets: CtL

'n'))o* i'o!#ffi-*(w

Description:

FruT
Page 1 of 5
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Soils Information: Site:
Soil Suwey Sheet DA:

BMP:

Hydric: D Y", /No
aSG: lt/t C

t(
Hvdric: O Yes ll No

6

BMP Control:

"ril#Tmiarv

Descripion of Soils at BMP:

None
l-Name:
2- Name:
3- Name:ffir7E- d,/4h/d.

Onsite Drainage: J Aluminum Type Pipe
0 Open Channel Type

Site Limitations:

Site Slo

Dornstream Tailwater Assumption for Pond Routing:
Routed Peak Discharges (Outflows) from BMP meet Predevelopment Allowables:
Appears to Meet VESCH / E&SC Ordinance / CBP Ordinance Requirements:

VoutnE /d

3No
DNo

flDelineated Wetlands
O Buffers:

Fbo*ortt u* Sto.rnlC- ot't
'O 

Problem Drainase Area

M,

il Site Activitres may waffant a General VPDES Permit for Discharge of Stormwater
Associated with Indushial Activities (ie. process ,lvater, batch plants, etc.).

Control

Tr$;

'*

'+f#,
0No
f|No

'f#,"r
z-
lil'
/{'

||CI-

tl?t/5c7
69t 5 cf
qlzlil ct

Previouslv Annroved D Manufacnred BMP
iJCCBMPiw, ,f - I \Points /0/f.
IJCC BMI Type _ - ), Points '

), Points _(JCC BMP Tlpe _

O Storm Drain ll C\rlverts Tvne:
O Inlets I Other (Specify):

1. VDOT Standards & Specificatio'ns Referenced for work within R/W:
2. VDOT Standards & Specificatio,ns Referenced for work outside R/W:

f RPA #oto @r..p stop.,
O Hydnc Soils 'D Critical Soils fl.'Vegetared
#Defined Natural Drainage f eaturls onsrte
ll Downstream (jlrannel Erosron I Floodplain
D Stormwarer Horspot I Other,

O Reinforced Concre te Pipe D Corrugated Metal Pipe
fl Conugated Polyethylene Pipe D PVC Type Pipe

,mwdter Mdnagcmcnt / BMP (ontrul (Add shects if nctessary for Multiple Onsite F-acilities):

P

tb
j*

OYes DNo #

Predev (Present) D^= ls,(, ac. c/cN= g. z rc= 3o @n*.
2-year g fo O/t s.q cfs

lo-year 4t&n589 /0.? cfs

100-year /b.s cfs

PostDevwoDetention(tnflow) ot: /S.b ac. ,ra^=@t) Tc: 5 min/hrs.

I -year

2-year {c,gj (zf.sv cfs

l0-year 65,s2, (gt.tt) cfs

l00-year 81.t0 fto.n 1 cfs

PostDev wlth Detention (Routed) DA = ac. C/CN = Tc : min / hrs.

2-year httZ qF ttirg O.to cfs atEr.6#m
l0-year aoo cfs atEL bSb
100-year (DHW) 0,oo cfs at Er. 67.t g

tonfrflcf
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Pond / BMP Design Data (Add Sheet If Necessary for Multiple pnsite Facilities):
o check"if None -'l i,o',iaeJ " " BMii' I r;;, ' A4 /C-V /UnU.
Y Y * See Flelow for Pertinent Wqv istream CPv Desigd Information.g 7 Top of Facility (Dam Cre,;t) El. Z4.A- \
V] DesignHighlVater(100-'rear) El. b-1,)6(bVZg)
D(p Emergency Spillway (ES) Cresr El. pO.t/F BW:_ SS, _
O 3 frefoard 1 ft. or > with Emerg. Spillway.- ; dze...p"ur. O Not Ac,:eptab lr. -8.6#, n ^ ;;i. ;;t ;; ;
dA Principilspitlway(Riser) crest Et. 61,tJ size/Type: 'cfi'sOst'P^v
{p Principal SpiU*uy Crest l ft. below Cresl of E-".g*.y Slili*uy. "' O-V;-E N;--E
E-p Stage-Storage Curve or Dala
(g9, outlet Raturg curve or Table (composile srmcruret PfAg.Am afrtL?6nop
Y T Extended Detenrion for \\,Q Providld (Vin. 2.1 tto,xslA//fr fl Yes pS{ D N/A

#+, | -year. 24 tour detentron criteria for Strearn Channel Prot'ection. O ves F No/ 3 NlL
\rF r-ycar ucslgn srorrn El. 7 . or Volume
Y,O Normal/Permanenr Pool El. Fn- f, lruA

ill o,ir".rw""+ilu,en.r,er.i ;i -EA- rwe: - til tee/
D EF OrihcelWeir#2 El. - Ture:

TypeiClass: l<(f Size: I t\ ''
tnv.Ur:;, -79.U1 tnrOn:.@

,, Slope:- O,?t^?o Length: 77l 1fr.)

*J Flared End SecriorL/Wing uralls. Matc'his Outlet Banel material t)?e. over 48 inch with fence.

*J Outlet Protection.t-

#a
FJ

Type:
Tlpe:
El.

/t v,u',

J fr Orifice/Weir#3 Type:
J ft OrificerWeir#4 El. _ Type:
J A OrificerWeir #5 llowesr J:1.) El. Tlpe, 

-

J # Low FIow Orifice lExDet, CPv) El.j fl Pond Drain w/ Valve (24 hr.) Et. twe 

---- 

-/ / t rJ'q PondBonom(PositiveDlain) El. -E:oT- R;&@Olfterf
J W Steps or Access Provided (for over 4 ft. depth) D N/A
O ff Riser Base Bottom El. Type, _
J 6 Corc Trench f N/A
3,;fi Antr-Seep Collars or other Acceptable Secpage Control Method. D N/A
Jffi/ Vrincipal Spillway Anti-\onex/Trash Rack Device TWe: Nlatll ,

JIB) tow Flow Orifice Trash ti.ack. Tr,oe:
JE outletBarrel: Type/Class: At"/ sie:T

D Standard Riprap Outlet Protection (OP)
D Special Dissipator Snxchre (SDS)
BMP Cleanout Elevation
Adeouate Channel Downstream of BNIP:

Sketch or Notes. IfNecessarv:

Sediment Trap & Basins
D Temporary Sediment Trap # 1

D Temporary Sediment Trap # 2

D Temporary Sediment Basin # I
3 Temporary Sediment Basin # 2

E&SC Plan Comments:

,----,-'-l]; '.-.,

ud.Yr-.-"',

24-hour: or D MS # 79 citeia.

+ WOv / Stream CPv Design Summarv
Inrperv. Area
WQTV (Per JCC Man)
WQ Vo1. Required
WQ Vol. Provided
1-p SCPv Required
1-yr SCPv Provided
Ext Det Orifice Size

DA:
DA:

< 3 acres
< 3 acres

DBMP#
OBMP#

convert.
convert.
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Plan Review fteps & Components:
Yl.lgrA County watershed infbrmation identified on plan.
g F First "Look-Thru". Quick look through plan for familiarity and completeness.gF Existing Utilities - Notes to contact Miss Utility ( 1-800-552-7001) or other methods for utility locating.g D\ Disturbed area estimate and Responsible Lancl-Disturber itlentified.
JE) Worksheet for BMP Point System. 10 point (Ncw Dev) or Pollutant Load method (Redevelopment).
g F FEMA Special Flood Hazard Areas, Check location rclativc to property site and/or development area.gF Check JCC Tax Parcel Maps for RPA i RMA locations ancl Tax Parccl numbcr.

3€) :1"Jffiffi'#il':'"ffff:'J;'.:$Jt1"J"?H,il:ilxTl"*'ffi::!#3J",il:^offiii".wtat*,{' .

dpi Higtr l,ght/check impacts to any Environmental Sensttll€ Areas (wetlands, RPA, floodplain, steep slopes, etc. ).
Bp! Otfsrte torrow, wastc arcas and onsite stockpiles areas addressed.
JW Revrew existing topography to dctermine adiquacy ofpenmeter E&SC plan (Phase I).
Vtr Sorls - erodibility and erosion hazard of soils in land-disturbing area..
Ef p;r Current version of Standard JCC Erosion & Scdiment Control Notes on plan.
Affi V"g;"r"E&SC Regulations. Minimum Standards # I thru # 19 appear satisficd.
OS/ Cf,..f. ior Offsite Work; Grading Plan conflicts such as excessive curfill slopes, deep excavations, etc.
VF Rcvicw adequacy of onsite E&SC plan (Phase II).g F Revicw layout to check for conflicts (utilities, buildings, parking, buffers, etc,),
VF Storm Drainage - culvcrts, inlets, channels, storm drains. (pipe data, cover, conflicts, specs or reference to VDOT).
0 84, Proper Outlet Protection or Encrgy Dissipator information, details and computations.
J,E) Review Sequence of Construction (for E&SC and SWM/BMP installation).
d 6, Review E&SC Nanative (prefened to be on plan); SWM Narrative (Report).
E 6r/ Review for any Lot-to-Lot or offsite concentratior.r of uncontrolled runoffto adjacent property/structures.
tr F Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM/BMP control.
dp Review plan based on Chapter 24 Zoning as it relates to SWM/BMP control.gF Review plan based on Chaptcr 23 Chesapeake Bay ordinance requirements.
g tr Review plan based on JCC E&SC/SWM Design Plan Checklist.gF Revrew plan based on Virginia Erosion and Scdimcnt Control Handbook (VESCH).gtr Review E&SC Plan Design Report and computations (Attached repoft ).gF Review plan based on JCC BMP manual for BMP type selected for project.gF Review plan based on Virginia Stormwater Management Handbook (VSMH) for BMP tJpe.
6 J I Rcvicw SWM Design Report and computations (Attached Report ).
J F Revicw for potential mosquito-vector issues for BMP type and location.
d tr Review plan based on JCC Stormwater Conveyance System Design/Construction Guidelines.
dJ 7 Review plan based on Gcncral Knowledge and Experience for Design/Construction.
A V Review plan based on other BMP dcsign/construction references. List:
Vp Review BMP for Buffer/Setback Requircments (Min 25 ft. from DHW) and Access.gF, Review BMP Benching (aquatic, safety) & Pondscapc Plan (dcep pool, shallow watcr, shoreline fiingcs, etc.).

RW Review Maintenance Plan for SWM i BMP f'acility. Detailed and specific guidance for long-term maintenance.

'[rr4wt- -& ff]iff:1"#i:l#iTlil'+,,9"#'J:.:'i:,Tff"TJ';il.J. 
or SWM/BMP areas (MS # Ie or r-vear criteria)'

dW) Geotechnical. Information pcr Appendix E (infiltration) or to substantiate use of other BMPs (soils-wet pond, etc).gF Provrsions on plan requiring Record Drawing and Construction Certification of SWM facilities.
E A 7 Drainage, Maintenance and Open Space Eascmcnts (if providcd) appcar satisfactory.
O g Wetland permit required prior to issuance of a I-and-Disturbance Permit or Final Approval.
f, J Inclusion of H&H and SWM / BMP data into any JCC databases (optional).
tl O Contact ENV DIV inspector if amendment to previously approved plan.
A 1 olh"r,_

Prepared Eryvironmental Division comments for thefollowing catTgories Ltased on above review areas:
g J General Commeats: 6 n Erosion & Sediment Control Plan:
J F Fl""drt.l* dO Ct,"t"t"tk" 8", P
dC i7r*wot", Mlnssement / Drainosn, f| n Or^"-

Additional Notes &

(NOIC: THIS FORM FOR COANTY USE ONLY. )

0 l" Rev O 2"d Rev

Srgnature
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