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August 10, 2012

Mr. Piotr Swietuchowski

VHB | Vanasse Hangen Brustlin, Inc.
351 McLaws Circle, Suite 3
Williamsburg, VA 23185-6316

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

Dear Mr. Swietuchowski:

Engineering and Resource Protection is in receipt of your request dated March 12, 2012 to
reclassify the existing approved BMP for the project from 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 C-4 BMP which serves 7.8 acres of the development site.

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

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

Sincerely,

Barry E#1oses, P.E.

Senior Civil Engineer

Engineering and Resource Protection
BEM/bem

SWMProg/Variances/SPvar/Var(}81012,SP13003
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Mr. Scott Thomas, P.E.

Director

Engineering and Resource Protection Division
101-E Mounts Bay Road

Williamsburg, VA 23185

RE: Wythe-Will Distribution Center at Stonehouse Commerce Park
BMP Reclassification 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-0130-2003, 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 Hangen Brustlin, inc.
351 McLaws Circle, Suite 3
Williamsburg, Virginia 23185
757.220.0500 | FAX 757.220.8544
emall: Info@vhb.com
www.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 {ack 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 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 Hangen Brustlin, inc

Piotr Swiktuchowski, P.E.

Project Manager



n,. TRANSMITTAL

Transportation 351 McLaws Circle, Suite 3 ]
Bavicomacatel Semiees Williamsburg, VA 23185-6316 Date: 03/12/2012 Proiect No:  33516.00
757 220 0500 ] S
" FAX 757220 8544

Re:  Wythe-Will Distribution Center

To: Mr. Scott Thomas, PE , At Stonehouse Commerce Park

Engineering and Resource Protection Division

101-E Mounts Bay Road

Williamsburg, VA 23185

We are sending you: [J Attached O Under Separate cover via Regular Mail the following items:

[l Shopdrawings . [J Prints [] Plans [] Diskettes [] Specifications - [] CopyofLetter [] Change Order
X Other

Copies Date No. Description
2 3/12/2012 Supporting Engineering Documents
31272012 Waiver Request
1 .| Stormwater Management Facility Phonographs

These are transmitted as checked below:

Approved as submitted [ Resubmit Copies for approval

[0 Forapproval Ol

O For your use 1 Approved as noted ] - Submit Copies for distribution
[ As requested 1 Return for correcﬁons ] Return . Corrected prints

| For review and comment 1 For bids due

[ Returned prints on loan to VHB

REMARKS:

If 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 transmitted as electronic media (“CADD Documents”) are subject to undetectable alteration, either intentional or unintentional,
due to, among other causes, transmission, conversion, media degradation, software error, or human alteration. Accordingly, the CADD Documents are
provided to the Client for informational purposes enly and not as an end product. VHB makes no warranties, either express or implied, regarding the fitness
or suitability of the CADD Documents.

The CADD Documents are instruments of professional service, and shall not be used, in whole or in part, for any project other than that for which they were
created, without the express written consent.of VHB and without suitable compensation t6 VHB. Accordingly, the Client agrees to waive any and all claims
against VHB resulting in any way from the unauthorized alternation, misuse or reuse of the CADD documents and to defend, indemnify, and hold VHB
hammless for any claims, losses, damages, or costs, including attomeys fees, arising out of the alteration, misuse or reuse of any CADD Documents.

Copy to:  33516.00

By: Piotr Swietuchowski, PE

VHB, Inc.




Supporting Engineering Documents

WYTHE-WILL DISTRIBUTION
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COMMERCE PARK
- Williamsburg,

Virginia

Prepared for  Liberty Property Trust
12 South Third Street

Richanond, VA 2215
Phone # 757 6449111

Prepared by MM%!VWWMH&
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March 12, 2009

Mr. Scott Thomas, P.E.

Director

Engineering and Resource Pratection Division
101-E Mounts Bay Road

Williamsburg, VA 23185

RE: Wythe-Will Distribution Center at Stonehouse Commerce Park
BMP Reclassification Request
ICC BMP # WC 097

Dear Mr. Thamas:

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-0130-2003, 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 $70,000,
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 ohserved 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
1o 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 Hangen Brustlin, Inc.
351 McLaws Circle, Suite 3
Williamsburg, Virginia 23185
757.220,0500 | FAX 752,220.8544
email: info@vhb.com

www.vhb.com 9



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 reclassify 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 Hangen Brustiin, Inc

Piotr Swietuchowski, P.E.

Project Manager



BMP STAGE STORAGE DATA"



Wythe Will Bmp
Elevation

59.98-60
&0-61
61-62
62-63
63-64
64-65
65-66
66-67
67-68
68-68.77
68.77-69
69-70
70-71
7172
72-73
73-74
74-75
75-76
76-77
'77-78

Volume
cY
0

37.82

290.17 -

551.07
627.37
693.91
763.03
827.6
880.52
713.92
219.38
987.32
1042.41
1098.64
1156.22
1214.72
1274.41
1338.84
1418.57
1489.07

Total from bottom

0

37.82
327.99
879.06
1506.43
2200.34
2963.37
3790.97
4671.49
5385.41
5604.79
£592.11
7634.52
8733.16
9889.38
11104.1
12378.51
13717.35
15135.92
16624.99



33516-Whyte Will BMP VA-James City County 100-Year Duration=1 min, Inten=9.99 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

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

Elevation "~ Storage Elevation Storage
(feet) (cubic-feet) (feet) (cubic-feet)
59.98 0 70.38 188,682

. 60.18 - 2431 70.58 194,311
60.38 3,998 70.78 199,940
60.58 " 5,565 70.98 205,569
60.78 7,132 71.18 211,471
60.98 8,699 71.38 - 217,404
61.18 - 11,534 71.58 223,337
61.38 14,510 71.78 229,269
61.58 17,486 71.98 235,202
61.78 20,462 . 7218 241,414
61.98 23,437 72.38 247,658
62.18 26,784 72.58 253,901
62.38 30,172 72,78 260,145
62.58 33,660 72.98 266,389
62.78 36,947 73.18 272,917
62.98 40,335 73.38 T 279,476
63.18 44,046 - 73.58 286,036
63.38 47,793 73.78 292,595
63.58 51,540 73.98 299,155
63.78 55,287 74.18 306,005
63.98 59,034 74.38 312,886
64.18 63,117 | 74.58 319,768
64.38 67,238 74.78 326,650
64.58 71,358 | . 74.98 333,532
64.78 75479 75.18 340,727
64.98 79,699 75.38 - 347,956
65.18 84,033 75.58 355,186
65.38 88,502 75.78 362,415
65.58 92,971 75.98 369,645
65.78 97,440 76.18 377,262
65.98 101,909 76.38 384,923
66.18 106,635 76.58 392,583
66.38 111,390 76.78 400,244
66.58 116,145 | 76.98 " 407,504
66.78 120,900 77.18 415,907
66.98 125,655 - 77.38 423,948
67.18 129,600 77.58 431,289
67.38 133,455 77.78 440,030
67.58 137,310 77.98 448,071
67.78 141,165
67.98 145,020
68.18 146,472
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
69.78 172,122
69.98 177,454
70.18 183,053




BMP STORMWATER CALCULATIONS

NORMAL POOL WSEL AT 68.77




~Wythe Will BMP

Routing Diagram for 33516-Whyte Will BMP
. Prepared by {enter your company name here}, Printed 3/12/2012

HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC
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2-YEAR STORM



33516-Whyte Will BMP VA-James City County 2-Year Duration=90 min, Inten=1.26 in/hr
Prepared by {enter your company name here} Printed 3/12/2012

" HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions L1.C

Summary for Pond Wythe Will BMP: Wythe Will BMP

Inflow Area = 7.800 ac, 0.00% Impervious, Inflow Depth= 1.31" for 2-Year event
“Inflow . = 8.71c¢fs @ 0,00 hrs, Volume= 0.849 af

Qutflow = - 3.23c¢cfs @ 1.52 hrs, Volume= 0.822 af, Atten=52%, Lag=91.0 min

Primary = 323c¢fs@ 1.52 hrs, Volume— 0.822 af

: Rcutlng by Dyn-Stor-Ind 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' @ 1.52 hrs Surf.Area= 0 sf Storage= 178,006¢f (28,039 cf above start)
Flood Elev=74.20' Surf.Area= 0 sf - Storage= 306,693 cf (156,726 cf above start)

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

~ Volume Invert Avail.Storage _ Storage Description

#1 59.98' 448,875 ¢f Custom Stage Data Listed below
Elevation Cum.Store
(feet) (cubic-feet)
59,98 0
60.00 1,021
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 . 145,408
- 69.00 : 151,329
- 70,00 177,987
71.00 206,132
7200 . = 235795
. 73.00 . 267,013
- 7400 - .. 299,811
- 07500 334,220
- 76.00 . 370,368
77.00 408,670
78.00 . 448,875
Device Routing lnvert _Outlet Devices

#1  Primary - 68.77" 15.0" Round Culvert L=83.0' Ke= 0.500
S .. Inlet/ Outlet Invert= 68.77' / 68.56" S=0.0025"/" Cc=0.900
" n=0.013, Flow Area=1.23 sf

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

10



33516-Whyte Will BMP VA-James City County 2-Year Duration=80 min, Inten=1.26 in‘hr

Prepared by {enter your company name here} Printed 3/12/2012
HydrcCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC _

Pond Wythe Will BMP: Wythe Will BMP

Hydrograph
: J : A S I
, ! ! : : ! ! B Primary
j i,___lhleW_Aré_a:Z 8_00 ac
5 | | Reak EIeV'70 00'
" Storage=178,006 ¢
g i
% 77777 J: ___________________ : ........................................
0: i —

gy e —— —p—— L a2 e T— T —p————
0 i 2 3 4 5 6 7 8 9 10 11 12
Time (hours)
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33516-Whyte Will BMP VA-James City County 2-Year Duration=1min, Inten=5.78 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-BMP: DA-BMP

Runoff = 30.93cfs @ 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) C__ Description
4.670 0.90 Impervious
3,130 0.356  Pervious
7.800 0.68 Weighted Average -

7.800 100.00% Pervious Area ,
i Subcatchment DA-BMP: DA-BMP
Hydro'graph
______ [ S L - e S A SR ARV [ I,
s T R T T (e

Y . e [ I SN SRR S S SR S SR
wol] AT T VA James City County 2-Year
w] IR S Lol b | __i.._.i..._.i....Duration=1min,
CEr T (S b A o A A Inten=5.78 inhr. -

1 P ) ] ! 1 3 3 1 L
2: """"" Ak A A P 1= o . Runoff Area=7.800 ac -
- R Fo T P yo T 1T RU potf Volume=0.077 af -
£ | : ] ! ; ; | Runoff Depth=0.12"
I [ iy Tt e 2 e e iy 2 A (enthatiatindiy Bt R .__'
Sl bbb Te=0.0imin
5" L . N L A L S L S L =0.68 -

] F ] b H H i i 1
5 EEREE B T R R B R BEEES
L T S fommn beiaas A R L N SR i L S
- SR S L A AR Ao P I L N S

i £ ) ] ] H 1 1 i i )
[UORESY J [ J A | P | J [ - | | [P P | I
vk~ e o R b o S Lo o P S

2 } 4 . 1 H : L ;

D - o = Pl ll . ,jéﬂ',*j‘/ ,'; Z, &
0 4 2 3 4 a ] 7 8 9 10 11 12

. 'ﬂme‘(hours)l )
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10-YEAR STORM



33516-Whyte Will BMP VA-James City County 10-Year Duration=108 min, Inten=1.63 in/hr

_Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Salutions LLC

Summary for Pond Wythe Will BMP: Wythe Will BMP

Inflow Area = 7.800ac, 0.00% Impervious, Inflow Depth = 2.03" for 10-Year event
Inflow = 871cfs @ 0.00 hrs, Volume= - 1318 af

Outflow = 430cfs @ 1.92 hrs, Volume= 1.277 af, Atten=51%, Lag= 115.2 min
Primary = 430cfs @ 1.92 hrs, Volume= 1.277 af

Routing by Dyn-Stor-Ind 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=T70.45' @ 1.82 hrs Surf.Area= 0 sf Storage= 190,643 cf (40,676 cf above start)
Flood Elev=74.20' Surf.Area= 0sf Storage= 306,693 cf (156,726 cf above start)

Plug-Flow detention 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
Elevatlon Cum Store
~ (fest) {cubic-feetl)
-59.98 - 0
60.00 1,021
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
71.00 208,132
72.00 235,795
73.00 . 267,013
74.00 299,811
75.00 334,220
76.00 370,368
77.00 408,670
78.00 448,875
Device Routing Invert Qutlet Devices
#1  Primary . 68.77' 15.0" Round Culvert L=383.0' Ke=0.500

Inlet / Outlet Invert= 68.77' / 68.56' .S=0.0025" Cc= 0.900
n=0.013, Flow Area= 1.23 sf

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

14



33516-Whyte Will BMP VA-James City County 10-Year Duration=108 min, Inten=1.63 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n G1238 © 2011 HydraCAD Software Sclutions LLC

Pond Wythe Will BMP: Wythe Will BMP
Hydrograph

_____________________ SRR H Inflow
Primary

_InﬂowAr
. it ... i1 PeakElev=70.45"

1 i Storage=190,643 cf
J TR TN TN NN UN O |- {
£l . i . RoundCulvert
LoD p=0.013
17 %, 4 L=830"
1Y @ B 2, Ty T 8=0,0025 T
“““‘“”“5:- - "{E"‘ T I"'
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33516-Whyte Will BMP VA-James City County 10-Year Duration=1 min, Inten=7.50 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00_s/n 01238 © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-BMP: DA-BMP

Runoff = 40.09cfs @ 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 10-Year Duration=1 min, Inten=7.50 in/hr

Area (ac) C  Description

4670 0.20 Impervious
3.130  0.35 Pervious

7.800 0.68 Weighted Average
7.800 100.00% Pervious Area

Subcatchment DA-BMP; DA-BMP

Hydrograph

~~~~~~~ T SEE e e e S e e e ety Rve—

ot 5 ity o YTbes Fo e SR i Rl P T 1T Frees Runoff
009 |-~~~ - !- ----- S RREEE s :..,,,.;.,i ,,,,, R e oty == - Amms e
dogfl - oomsineesefesssbeoo oo oo VAJames City-Counity 10-Year-
g | - _ooaoooooiooCILDTIIRTIIIIIIIINIAIIILCL. D Puraion=1Imin, |
i i | ] 1 i § i : . _i _
M oiinmToniinitiiinonointens7.50 infhr o
sl T oo HE N Lol ol IR . (Runoff Area=7.800 ac _
e | A e be-o-- ARt - bbb +- - - Runoff Volume=0:099-af -
Lol an i |03 Rl e el iie Sl el il ot Al iingihl s oo e T R T i A g T e T "
Eadil e oesecheceoopeo o U Runoff Depth=0.157
324l R S S S N At S S WO o ' L.LLLLN
L 203 -~~~ lo = e I - | EIEE e b b oo = A S T
- NN S LR S oo . CR— bomenn AR R 1---G=0.68.
16y - -- R MR LS b et EEEEES EEE R P e R EEE b
ot R R D S A R S S S S B
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33516-Whyte Will BMP VA-James City County 25-Year Duration=135 min, Inten=1.74 in/hr

Prepared by {enter your company name here} , Printed 3/12/2012
HydroCAD® 10.00_s/n 01238 ® 2011 HydroCAD Software Solutions LLC

Summary for Pond Wythe Will BMP: Wythe Will BMP

Inflow Area = 7.800 ac, 0.00% Impervious, Inflow Depth= 270" for 25-Year event
Inflow = 932cfs @ 0.00 hrs, Volume= 1.755 af

Outflow = 530cfs @ 2.26 hrs, Volume= 1.699 af, Atten=43%, Lag= 135 7 min
Primary = 530cfs @ 2.26 hrs, Volume= 1:699 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-12.00 hrs, dt=0.03 hrs / 4

Starting Elev= 68.77" Surf.Area=0sf 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=0sf 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 { 210.3 - 67.5)

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 : 0
60.00 1,021
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
73.00 267,013
74.00 299,811
75.00 334,220
- 76.00 370,368
77.00 408,670
78.00 448,875
Device Routing Invert OQutlet Devices )
#1  Primary 68.77' 15.0" Round Culvert L=83.0' Ke=0.500

Inlet / Qutlet Invert= 68.77' / 68.56' S=0.0025%" Cc=0.800
n=0.013, Flow Area= 1.23 sf

Lmary OutFlow Max=5.29 cfs @ 2.26 hrs HW=70.80" (Free Discharge)
1=Culvert (Barrel Controls 5.29 cfs @ 4.31 fps)
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33516-Whyte Will BMP VA-James City CoUnty 25-Year Duration=135 min, Inten=1.74 infhr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

Pond Wythe Will BMP: Wythe Will BMP

¢ I T

T nflow Area=7.800/ac
U T Péak Elev=70.80"
YT Storage=200,632 ¢f

____,_‘b,___§_15:01,ﬁ
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= T T=0013
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Tlme (hours)
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33516-Whyte Will BMP

Prepared by {enter your company name here} _
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

VA-James City County 25-Year Duration=1 min, Inten=8.49 infhr
Printed 3/12/2012

Runoff

Summary for Subcatchment DA-BMP: DA-BMP

=  4539cfs@ 0.00 hrs, Volume= 0.113 af, Depth= 0.17"

Runoff by Rational method, Rise/Fall=1.0/1.0 xT¢, Time Span= 0.00-12.00 hrs, dt= 0.03 hrs
VA-James City County 25-Year Duration=1 min, Inten=8.49 in/hr _

Area (ac) C  Description
- 4670 0.20 Impervious
3.130  0.35 Pervious
7.800 0.68 Weighted Average ‘
1 7.800 100.00% Pervious Area
Subcatchment DA-BMP: DA-BMP
| . » Hydrograph ) '
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- 100-YEAR STORM



33516-Whyte Will BMP  VA-James City County 100-Year Duration=180 min, Inten=1.97 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

Summary for Pond Wythe Will BMP: Wythe Will BMP

Inflow Area = 7.800 ac, 0.00% Impervious, Inflow Depth = 4.07" for 100-Year event
Inflow = 10.56cfs @ 0.00 hrs, Volume= - 2.645 af

Qutflow = 6.77cfs@ 3.01 hrs, Volume= 2.559 af, Atten=36%, Lag= 180.4 min

Primary = 6.77cfs@ 3.01 hrs, Volume= 2.559 af

Routing by Dyn-Stor-Ind method, Time Span= 0.00-12.00 hrs, dt=0.03 hrs / 4

Starting Elev=68.77' Surf.Area=0sf Storage= 149,967 cf

Peak Elev=71.43' @ 3.01 hrs Surf.Area= 0sf 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)

F’Iug—FIow detention time= (not calculated: initial storage excedes outﬂow)
Center-of-Mass det. time= 142.9 min ( 232.9 - 80.0)

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 0
60.00 1,021
61.00 8,856
62.00 23,735
63.00 40,674
64.00 - 59,409
65.00 . 80,011
66.00 h 102 356
67.00 126,130
68.00 145,406
69.00 v 151,329
70.00 177,987 .
71.00 206,132
72.00 235,795
73.00 267,013
74.00 299,811
75.00 334,220
76.00 370,368
77.00 408,670
78.00 448,875
Device Routing invert Qutlet Devices

#1  Primary 68.77' 15.0" Round Cuilvert L=83.0' Ke=0.500
: : Inlet / Outlet Invert= 68.77' / 68.568" S=0.0025"1 Cc=0.900
n=0.013, Flow Area= 1.23 sf :

g_mary OutFlow Max=6.77 cfs @ 3.01 hrs HW=71.43"' (Free Dlscharge)
1=Culvert {Barrel Controls 6.77 cfs @ 5.51 fps)
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33516-Whyte Will BMP

Prepared by {enter your company name here}

VA-James City County 100-Year Duration=180 min, Inten=1.97 in‘hr
Printed 3/12/2012

HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

Pond Wythe Will BMP: Wythe Will BMP

Hydrograph
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33516-Whyte Will BMP VA-James City County 100-Year Duration=1 min, Inten=9.99 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 ©® 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment DA-BMP: DA-BMP

Runoff = 5342cfs @ 0.00 hrs, Volume= 0.132 af, Depth= 0.20"

Runoff by Rational method, Rise/Fali=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
4670 0.90 Impervious
3.130 0.35 Pervious -
7.800 0.68 Weighted Average
7.800 100.00% Pervious Area

‘Subcatchment DA-BMP: DA-BMP

Hydrograph . _
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BMP STORMWATER CALCULATIONS

NORMAL POOL WSEL AT 65.20
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DA—EMP

Wythe Will Recorded

WSEL

Routing Diagram for 33516-Whyte Will BMP

Prepared by {enter your company name here}, Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

AR
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2-YEAR STORM



33516-Whyte Will BMP VA-James City County 2-Year Duration=720 min, Inten=0.23 inhr

Prepared by {enter your company name here} | Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC : ‘

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

Inflow Area = 7.800 ac, 0.00% Impervious, Inflow Depth > 1.86" for 2-Year event
Inflow = 122cfs@ 0.00 hrs, Volume=_ 1.208 af .

Outflow = 0.00cfs @ 0.00 hrs, Volume= 0.000 af, Atten= 100%, Lag= 0.0 min
Primary = 0.00cfs@ 0.00 hrs, Volume= 0.000 af :

Routing by Dyn-Stor-Ind 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=67.57" @ 12.00 hrs Surf.Area= 0 sf Storage= 137,047 cf (52,567 cf above start}
Flood Elev=74.20' Surf.Area= 0sf Storage= 306,693 ¢f (222,213 cf above start)

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

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

Elevation Cum.Store

(feet) (cubic-feet) i}

59.98 _ 0

60.00 1,021

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 - 235795

73.00 267,013

74.00 299,811

75.00 334,220

76.00 370,368

77.00 408,670

78.00 448,875
Device Routing Invert Qutlet Devices :

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

Inlet / Outlet Invert= 68.77' / 68.56' S=0.0025°/ Cc=0.900
n=0.013, Flow Area= 1.23 sf

rimary OutFlow Max=0.00 cfs @ 0.00 hrs HW=65.20" (Free Discharge)
=Culvert { Controls 0.00 cfs)
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33516-Whyte Will BMP VA-James City County 2-Year Duration=720 min, Inten=0.23 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

Pond Wythe Will Recorded WSEL: Wythe Will Recorded WSEL

Hydrograph
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33516-Whyte Will BMP
Prepared by {enter your company name here}

VA-James City County 2-Year Duration=1 min, Inten=5.78 in‘hr

HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

Runoff =

Summary for Subcatchment DA: DA-BMP

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

Runoff by Rational method, RisefFall=1. 01.0 XTe, 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) C  Description
4670 0.90 Impervious
3130 0.35 Pervious,
7.800 0.68 Weighted Average
7.800 100.00% Pervious Area
Subcatchment DA: DA-BMP
Hydrograph
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10-YEAR STORM



33516-Whyte Will BMP VA-James City County 10-Year Duration=693 min, Infen=0.43 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

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

Inflow Area = 7.800 ac, 0.00% Impervious, Inflow Depth= 3.42" for 10-Year event

Inflow = 233cfls@ 0.00 hrs, Volume= 2.226 af

Outflow = 1.79cfs @ 11.55 hrs, Volume= 0.369 af, Atten=23%, Lag= 692.9 min
Primary = - 1.79cfs @ 11.55 hrs, Volume= 0.369 af :

Routing by Dyn-Stor-ind methad, 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= 69.62' @ 11.55 hrs Surf.Area= 0 sf Storage= 167,941 cf (83,461 cf above start)
Flood Elev=74.20' Surf.Area= 0 sf Storage= 306,693 ¢f (222,213 cf above start)

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

Volume Invert Avail.Storage Storage Description
#1 59.98" . 448,875 cf Custom Stage DataListed below
Elevation Cum.Store
(feet) (cubic-feet)
59.98 o 0
60.00 1,021
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
73.00 267,013
74.00 299,811
75.00 334,220
78.00 370,368
77.00 408,670
78.00 448,875
Device Routing Invert Qutlet Devices
#1  Primary 68.77' 15.0" Round Culvert £=83.0' Ke=0.500

Inlet / Qutlet Invert= 68.77' / 68.56' S$=0.0025"" Cc=0.900
n=0.013, Flow Area= 1.23 sf

Er_imary OutFlow Max=1.79 cfs @ 11.55 hrs HW=69.62' (Free Discharge)
1=Culvert (Barrel Controls 1.79 cfs @ 2.83 fps})
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33516-Whyte Will BMP VA-James City County 10-Year Duration=693 min, Inten=0.43 in/hr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00_s/n 01238 © 2011 HydroCAD 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 10-Year Duration=1 min, Inten=7.50 in/hr
Prepared by {enter your company name here} Printed 3/12/2012

HydreCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

Summary for Subcatchment DA: DA-BMP

Runoft = 40.09cfs @ 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 10-Year Duration=1 min, inten=7.50 in/hr

Area (ac) C Description

4670 0.90 Impervious
3.130 _ 0.35 Pervious

L : N ' T

7.800 0.68 Woeighted Average
7.800 100.00% Pervious Area

Subcatchment DA: DA-BMP

Hydrograph
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25-YEAR STORM



I

33516-Whyte Will BMP VA-James City County 25-Year Duration=450 min, inten=0.80 infhr

Prepared by {enter your company name here} Printed 3/12/2012
HydroCAD® 10.00 _s/n 01238 © 2011 HydroCAD Software Solutions LLC

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

Inflow Area = 7.800 ac, 0.00% Impervious, Inflow Depth = 4.10" for 25-Year event
Inflow = 428cfs@ 0.00 hrs, Volume= 2.662 af

Qutflow - = 329cfs @ 7.50 hrs, Volume= - 1.006 af, Alten=23%, Lag= 449.9 min
Primary = 3.29cfs @ 7.50 hrs, Volume= 1.006 af

Routing by Dyn-Stor-Ind 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=0sf Storage= 178,458 cf (93,978 cf above start)
Flood Elev=74.20" Surf.Area= 0 sf Storage= 306,693 ¢f (222,213 cf above start)

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

Volume Invert Avail.Storage  Storage Description
#1 59.98' 448,875 cf Custom Stage Data Listed below
Elevatlon Cum.Store
(feet) _{cubic-feet)
59.98 0
60.00 1,02
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
© 69.00 161,329
70.00 177,987
- 71.00 206,132
7200 235,795
73.00 267,013
74.00 299,811
75.00 334,220
76.00 370,363
77.00 408,670
78.00 448,875
Device Routing Invert Outlet Devices
#1  Primary 68.77' 15.0" Round Culvert L=83.0' Ke=0.500

Inlet / Qutlet Invert= 6877/ 68.56' S=0.0025"" Cc=0.200
n= 0,013, Flow Area= 1.23 sf :

E ary OutFlow Max=3.29 cfs @ 7.50 hrs HW=70.02' (Free Discharge})
1=Culvert {Barrel Controls 3.29 cfs @ 3.34 fps)
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33516-Whyte Will BMP

VA-James City County 25-Year Duration=450 min, Inten=0.80 in/hr
Printed 3/12/2012

Prepared by {enter your company name here}
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions £LC

Pond Wythe Will Recorded WSEL.: Wythé Will Recorded WSEL

Hydrograph
478 Ffs. : : : : : . l : : ! |: :
11 T T ow Area=7.800ac -
d 0 i . i || PeakElev=70.02
| it} Emgl toTage=178,458 cf. .
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g % e Round Culvert
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33516-Whyte Will BMP
Prepared by {enter your company name here}

VA-James City County 25-Year Duration=1min, Inten=8.49 in/hr

HydroCAD® 10.00 s/n 01238 @ 2011 HydroCAD Software Solutions LLC

Runoff

Summary for Subcatchment DA: DA-BMP

4539 c¢fs@ 0.00 hrs, Volume= 0.113 af, Depth= 0.17"

Runoff by Rational method, Rise/Fall=1.0/1.0 xTc, Time Span= 0.00-12.00 hrs, di= 0.03 hrs
VA-James City County 25-Year Duration=1 min, Inten=8.49 in/hr

Area (ac) C__ Description__

4670 0.90 Impervious

3130 0.35 Pervious

7.800 0.68 Weighted Average

7.800 100.00% Pervious Area »

| Subcatchment DA: DA-BMP
' Hydrograph
______ o o o o A T T Y L T T T T T e T T T T T o L e e ) - .

sof -

45.39cfs I 1 ] ' i [ 1 1 t i B i .
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33516-Whyte Will BMP VA-James Cify County 100-Year Duration=405 min, Inten=1.27 in/hr

Prepared by {enter your company name here} : Printed 3/12/2012
HydroCAD® 10.00 s/n 01238 @ 2011 HydroCAD Software Solutions LLC

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

inflow Area = 7.800 ac, 0.00% Impervious, Inflow Depth = 5.83" for 100-Year event
Inflow = 6.77cfs @ 0.00 hrs, Volume= 3.792 af

Outflow = 524 cfs @ 6.75 hrs, Volume= 2.106 af, Aften=23%, Lag= 404.9 min
Primary = 524cfs@ 6.75hrs, Volume= 2.106 af

Routing by Dyn-Stor-Ind 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=70.78' @ 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' = 448,875c¢f Custom Stage Data Listed below

Elevation Cum.Store

(feet) {cubic-feet)

59.98 -0

60.00 . 1,021

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

73.00 267,013

74.00 299,811

75.00 334,220

76.00 370,368

77.00 408,670

78.00 448,875
Device Routing Invert Qutlet Devices

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

Inlet / Outlet Invert= 68.77'/ 68.56' S=0.0025"" Cc=0.900
n=0.013, Flow Area= 1.23 sf

rimary OutFlow Max=5.24 cfs @ 6.75 hrs HW=70.78' (Free Discharge)
1=Culvert (Barrel Controls 5.24 cfs @ 4.27 fps)



VA-James City County 100-Year Duration=405 min, Inten=1.27 in/hr

33516-Whyte Will BMP
Printed 3/12/2012

Prepared by {enter your company name here}
HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC

Flow (cfs)

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, Inten=9.99 inhr
Prepared by {enter your company name here} Printed 3/12/2012

HydroCAD® 10.00 s/n 01238 © 2011 HydroCAD Software Solutions LLC
Summary for Subcatchment DA: 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

4670 0.90 Impervious
3.130  0.35 Pervious

7.800 0.68 Weighted Average
7.800 _ 100.00% Pervious Area

Subcatchment DA: DA-BMP

: Hydrograph :
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RECEIVING ROAD CULVERT CALCULATIONS
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Culvert Caiculations

Friction Method
Solve For Full Flow Capacity -

Manning Formula

Roughness Coefficient
Channel Slope
Normal Depth
Diameler

Discharge

0.013
0.04910
1.25
1.25
14.31

Discharge

Normal Depth

Flow Area

Wetted Perimeter
Hydraulic Radius
Top Width

Critical Depth
Percent Full

Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Fuli
Slope Full

Flow Type SubCritical

14.31
1.25
1.23
3.93
0.31
0.00
1.23

100.0
0.04471
11.66
211
3.36
0.00
15.40
14.31
0.04910

=

futt
ft's

a2

ft¥/s
fi*fs
it

Downstrearmn Depth

Length
Number Of Steps

0.00
0.00

-

Upstream Depth

Profile Description

Profile Headloss

Average End Depth Over Rise

0.00

0.00
0.00

%

Bentley Systems, Inc. Haestad Methods Sol@tnii@eRtewMaster V8i (SELECTseries 1) [08.11.01.03]

311212012 11:34:24 AM . 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-765-1666

Page 1 of 2
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Culvert Calculations

Normal Depth Over Rise
Downstream Velocity
Upstream Velocity
Normal Depth

Critical Depth

Channei Slope

Critical Slope

100.00
Infinity
Infinity
1.25
1.23
0.04810
0.04471

%
ft/s
ftis
ft
ft
fift
fthit

3M2/2012 11:34:24 AM

Bentley Systems, Inc. Haestad Methods SolBanil&efilewMaster V8I {SELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suita 200 W Watertown, CT 06795 USA +1.203-755-1666

Page

2 of

2
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GEOTECHNICAL REPORT



GET

Solutions, Inc.

l

Geotechnical - Environmeniual » Tesking

February 22, 2012

TO: Liberty Trust Property
5626 Eastport Boulevard
Richmond, VA 23231

Attn: Mr. Dana Dame

RE: Report of Subsurface Investigation and Geotechnical Engineering Services
" BMP Facility — Wythe Wiil Distribution
3612 La Grange Parkway
James City County, Virginia
‘GE 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 resuits of this
study are presented in this report. The project site is located at 3612 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 facility, and other
associated infrastructure.

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 infiltration 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.

1592 Penniman Road, Suitee » Williamsburg, Virginia 23185  Phone: (757)-564-6452 e Fax: (757)-564-6453
info@getsolutionsine.com
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Report of Subsurface Investigation and Geotechnical Engineering Services * February 22, 2012
BMP Facility — Wythe Will Distribution

3612 La Grange Parkway

James City County, Virginia

G E T Project No: WM11-167G Revised

Field Exploration:

In order to explore the general subsurface soil types, four (4) 25 to 30-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 rotary wash “mud” drilling procedures 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 soil samples were obtained with a standard 1.4” 1.D., 2" O.D., 30" long split-spoon
sampler. The sampler was driven with blows of a 140 Ib. hammer falling 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 increments 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,” which 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 simitar elevation. The tubes were sealed to prevent moisture loss and returned to the
laboratory for permeability testing in accordance with ASTM D24 34 “Standard Test Method
for Permealbility of Granular Soil (Constant Head). _

The boring locations were established and staked in the field by a representative of GE T
Solutions, Inc. The approximate boring locations are shown on the Boring Location Plan
of Appendix |, which was reproduced based on as-built drawing (dated November 4, 2011)
provided by VHB, Inc.

Laboratory Procedures:

Representative portions 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 1.

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 Laboratory Test Results”
in Appendix V and are also presented on the “Boring Log” sheets in Appendix lil.

GET

Solutions, Inc. -
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Report of Subsurface Investigation 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 Conditions:

Fehruary 22, 2012

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

Table | - Subsurface Soil Conditions

‘STRATUM -

. DESCRIPTION -

Topsoil 3 to 4 Inches of Topsoil
-0.25-0.33 o
Silty, fine to medium SAND (SM) with trace Gravel and
0.25 Clay
to FILL 7
20 FILL materials was nof observed at boring focations 8-1, B-3,
and B-4
0‘25;)‘3‘3 [ SAND (SM, SP-SM, and SC) with varying amounts of 4-32
25 0-30.0 Silt, Clay, and organics
5.0-8.0 Lean and Fat CLAY (CL and CH) with varying amounts of
to A Sand 7-19
7.0-10.0 This cohesive soil layer was not presant at boring location B-2.
17.0-22.0 Lean CLAY (CL) with varying amounts of Sand and
to B Clayey, fine SAND (SC) 3.5
20.0-25.0

This cohesive layer was not observed af horing Jocation B-1.

Note (1) SPT = Standard Penetration Test, N-Values in Blows-per-foot

The topsoil designation references the presence of surfical organic laden soil, and does not
represent any particular quality specn‘lcatuon This material should be tested for 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 exploration are included in Appendix Il
(Boring Logs) and in Appendix IV (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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. Report of Subsurface Investigation and Geotechnical Engineering Services February 22, 2012

BMP Facility — Wythe Will Distribution
3612 La Grange Parkway

James City County, Virginia .

G E T Project No: WM11-167G Revised

Groundwater Information:

The groundwater level was recorded at the boring locations and as observed through the
relative wetness of the recovered soil samples during the drilling operations. The
groundwater table is estimated to occur at depths ranging from 22 o 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 I below for specific groundwater level readings and
estimated elevations.

.Table Il - Groundwater Level Readings

e} | Current Grade) | Elevation (MSL)

B-1 ' 83 feet 25 foet 24 feet 50 feet ﬂ :

B-2 86 feet 27 feet 25.1 feet 60.9 feet

B-3 80 feet 22 feet 20 feet 60 feet |
B4 - 78 feet 22 feet 19.9 feet 58.1 feet |

It should be noted that these groundwater levels may be influenced by the presence of
water within the BMP facility due to its close proximity. We recommend pumping the BMP
basin dry and install monitoring 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 + 3
feet are common; however, greater fluctuations have been documented. Since it appears
that the groundwater table is influencing the normal pool elevation within the BMP basin,
we recommend installing groundwater wells in the pond area or monitor them for a period

of time to further substantiate the groundwater level and determine its seasonal

fluctuations.




Report of Subsurface Investigation and Geotechnical Engineering Services February 22, 2012
BMP Facility — Wythe Will Distribution :
3612 La Grange Parkway

James City County, Virginia

G E T Project No: WM11-167G Revised

Infiltration 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) at elevations corresponding to the bottom of the BMP
basin. Specifically, the tube samples were obtained at 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 18 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 hydraufic
conductivity of the subsurface soils at the locations and depths tested is below (Table |I1).

N /N

Table |ll - Infiltration Test Resulis

- 4.

: = 1.94 x Moderatéiy l

INF-1 B~1 22-24 59-61 | 36 SM .0.028 10 Low )

1.71x | Moderately l

INF-2 B'Z. 25-27 59-61 43 - SM 0.024 10 Low 7

‘ _ 1.09 x [ Moderately

INF-3 B-3 20-22 | 58-60 48 SM 0.015 | 4o L ow I
. 459 x | Moderately

INF-4 B-4 18-20 58-60 29 SM 0.065 | "5 Low

5 i



Report of Subsurface Investigation and Geotechnical Engineering Services February 22, 2012
BMP Facility — Wythe Will Distribution

3612 La Grange Parkway

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 questlons that you may have. :

Respectfully Submltted,
GET Solution;., Ine¢.

%, P
James R. Wheeler
Project Geologist

QIBWINES \9@““\)
Camille A. Kattan, P.E.

Principal Engineer
- VA Reg. # 018045

Copies: (1) Client via e-mail (ddame@libertyproperty.com)
(1) VHB, Inc. (sromec@vhb.com)

s U . e -

GET

Solutions, nc, -
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APPENDICES
| BORING LOCATION PLAN
Il CLASSIFICATION SYSTEM FOR SOIL EXPLORATION
il BORING LOGS
IV GENERALIZED SOIL PROFILE
Vv

LABORATORY TEST RESULTS
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APPENDIX |
BORING LOCATION PLAN
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Locations are approximate based on site visit sketch.
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Boring Location Plan

Project: BMP Facility — Wythe Will Distribution
3612 La Grange Parkway
James City County, Virginia

Project No: WM11-167G Revised

Client: Liberty Property Trust

Scale: As Drawn
Date: 2/22/2012
Plot By: JW
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CLASSIFICATION SYSTEM FOR SOIL EXPLORATION
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GET

Cevieeinicat < Emrroimantel » 'Rs!llljp

Virginia Beach Office
204 Grayson Road
Virginia Beach, VA 23462
(757} 518-1703

Williamsburg Office
1592 Penniman Rd. Suite B
Williamasburg, Virginia 23185
(757) 564-6452

Elizabeth City Office
504 East Elizabeth St. Suite 2
Elizabeth City, NC 27909
(252) 335-9765

CLASSIFICATION SYSTEM FOR SOIL EXPLORATION

Standard Penetration Test (SPT), N-value

Standard Penetration Tests (SPT) were performed in the field in general accordance with ASTM D 1586, The soil samples were obtained with a
standard 1.4” LD., 2" O.D., 30" long split-spoon sampler. The sampler was driven with blows of a 140 Ib. hammer falling 30 inches. The number of
blows required to drive the sampler each 6-inch increment (4 increments for each soil sample) of penetration wasrecorded and is shown on the boring
logs. The st of the second and third penetration increments is termed the SPT N-value.

NON COHESIVE SOILS
(SILT, SAND, GRAVEL and Combinations)

Relative Densi
Very Loose : 4 blows/ft. or less
Loose ‘ 5 to 10 blows/ft.
Medium Dense 11 to 30 blows/ft.
Dense 31 to 50 blows/ft.
Very Dense 51 blows/ft. or more

Particle Size Identification

Boulders

Cobbles

Gravel Coarse
Medinm
Fine

Sand Coarse
Medium
Fine

Sile

CLASSIFICAT,

G Grained Soil
More than 50% retained on No. 200 sieve

GW - Well-graded Gravel

GP - Poorly graded Gravel

GW-GM - Well-graded Gravel w/Silt

GW-GC - Well-graded Gravel w/Clay

GP-GM - Paorly graded Gravel w/Silt

GP-GC - Poorly graded Gravel w/Clay

GM - Silty Gravel

GC - Clayey Gravel

GG-GM - Silty, Clayey Gravel

SW - Well-graded Send

SP - Paorly graded Sand

SW-SM - Well-graded Sand w/Silt

SW-5C - Well-graded Sand w/Clay

SP-SM - Poorly graded Sand w/Silt

SP-5C - Paorly graded Sand w/Clay

SM - Silty Sand

§C - Clayey Sand

SC-SM - Silty, Clayey Sand

N SYMBOLS (AS

8 inch diameter or more
3 to § inch diameter

1 t0 3 inch diameter

l/z to 1inch diameter

Lh to Y inch diameter
2.00 mm to Vg inch
(diameter of pencil lead)
0.42 to 2.00 mm
(diameter of broom straw)
0.074 o 0.42 mm
(diameter of human hair)
0.002 to 0.074 mm
{cannot see parricles)

D 2487 and D 2488

Fine-Grained Sail
50% or more passes the No, 200 sieve
CL - Lean Clay
CL-ML - Silty Clay
ML - silt
OL - Organic Clay/Silt
Liquid Limit 50% or greater
CH -FatClay
MH - Elastic Silt
OH - Organic Clay/Silt

Highly Organic Soilg
PT - Peat
Paga 16f 1
GET Revision 12/12/07

COHESIVE SOILS
(CLAY, SILT and Combinations)
Consistency
Very Soft 2 blows/ft. or less
Soft 3 to.4 blows/ft,
Medium Suff 5 to 8 blows/ft.
Stiff 9 to 15 blows/ft.:
Very Sdff 16 1o 30 blows/ft.
Hard 31 blows/ft. or more
Relative ion;
Descriptive Term Percent
Trace 05
Few 5-10
Little 15-25
Some 30-45
Mostly 50-100

In the column “Description” on the boring log, the horizontal
lines represent approximate strata changes.

Groundwater Readings
Groundwater conditions will vary with environmental
variations and seasonal conditions, such as the frequency and
magnitude of rainfall patterns, as well astidal influences and
man-madeinfluences, such as existing swales, drainage ponds,
underdrains and areas of covered soil (paved parking lots, side
walks, etc.). .

Depending on percentage of fines (fractidn smaller than No.
200 sieve size), coarse-grained soils are classified as follaws:

Less than 5 percent - GW, GP, SW.SP
Maore than 12 percent GM, GC, SM, 5C .
"5 10 12 percent Borderline cases requiring dual
symbols
Plasticity C
&0
&0
cH| 7
4 P ALUNE;
20 } = 0, 73LL-20}
RS
cL MHEOH
20 2
10 W

PLASTICITY INDEX, {PI}{%)

ZEEIN ML&IOL

0 30 20 20 40 50 ©8 70 B0 % 100
LIGUID LIMIT (LL) {%)

<
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PROJECT: BMP Facility - Wythe Will Distribution
CLIENT: Liberty Trust Property
PROJECT LOCATION: James City County, Virginia PRO_JECT NO.: WM11-167G
*Ereitineiia) - Teviat BORING LOCATION: See Attached Boring Location Pian _ SURFACE ELEVATION: 83
DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler
LOG OF BORING DRILLING METHOD: Rotary Wash "Mud" Driling DATE: _12-28-2012
No. B-1 DEPTH TO WATER - INITIAL*: & 25 AFTER24HOURS: ¥ 24' CAVING C
S8 Pls o ele legle |® |2]8 S TEST RESULTS
ga‘, R Description g‘ E2lE] g% 20| S ¥ [Plastic Limit ———1 Liquid Limit
ks s G [ o |3 | == |Moisture Content @
Penetration 222722
clo 10 20 30 40 50 60 70
3 Inches of Topsoil ; s E R S
\ p 0.2 21 | ss g 13 //-..
Brown, moist, Siity, fine to medium SAND (SM) with}; i g
. . : .
- trace organics, Medium Dense wlss] 1 lse V/ ................................
Orangish brown, moist, Silty, fine SAND (SM) with ! g T T SN SO T S S
H i
I 5 trace Clay, Medium Dense L mlss| & |us| /% T Rt STSIR
Mottled, gray-orangish brown, moist, Lean CLAY ! > L RSO E SR OO SRR
. . . . 6
( (CL) with little Sand, Stiff to Very Stiff wlss| i e 777 T
F75 2. - — st ‘: .......................
] Orangish brown, moist, Silty, fine SAND (SM), a7 lss | 8 | Vs
H 18
10 Dense i 17
| - —= 1o e B e
| Orangish brown, moist, Silty, fine to medium SAND mlss] |2 / S S S SRS PO B
(SM), Medium Dense s RO SUUN S SO N
20 - U SO TS FOUCS PR SO T IS
12 188 g 13 R SR LR R T T EERR RN
16 L A TS SO SO S O S
s — pEEE ] b U SO U U SUNE SN
- 17 ........................................
e Orangish brown to brown, moist, Silty, fine SAND {f: LT P S PR
(SM) with trace Clay, Very Loose toLoose |\ I O O 7/ OO0 O O
20 | i o I T S S S U S
[ Hydraulic Conductivity at 22-24 Feet = -
60 1.84 % 10-5 cm/sec 24 | ST :
75 ] Wet Below 24 Feet .
75} = et Belo ee 3
| 25 | 13{ss| ? {7
4
Boring terminated at 26 fi.
I~ 55
30
10
~ 50
i 35
Notes: S8 = Split Spoon Sample
ST = Shelby Tubs Sample
HA = Hand Auger Sampie
BS = Bulk Sample
WOH = Weight of Hammer
5o .

PAGE 1 of 1

Standard Peretration Tesls were psrformed in the field in general accordance with ASTM D 1586.
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PROJECT: BMP Facility - Wythe Will Distribution
CLIENT: Liberty Trust Property :
PROJECT LOCATICN: James City County, Virginia . PROJECT NOQ.: WM11-167G
wExblttl  Tettad BORING LOCATION: See Attached Boring Location Plan SURFACE ELEVATION: _ 88"
DRILLER: GET Solutions Inc. ' LOGGED BY: J. Wheeler
LOG OF BORING DRILLING METHOD: Rofary Wash "Mud" Driliing DATE: 12-28-2012
NO. B-2 DEPTH TO WATER - INITIAL*: = 27 AFTER 24 HOURS: X 25.1' CAVING (
5 ' - - o (naw title)
S & _ ol 2 le |leBe |8 |g]8 TEST RESULTS
s gls L Ja ¥e =
ga)‘ §-%%§' Description '§ g L §§ £ g 2b |3 % Plastic Limit ———— Liquid Limit
ligle e~ G |» |[»wgw |§ {=2|=|Moisture Content @
Penetration 227227 :
010 /‘ 10 20 30 40 50 60 70
3 Inches of Topsoil XXX 2 I
-85 p 2 - 17 {88 : 7 % ......... ‘
Brown, moist, Silty, fine to medium SAND (SM) with k5 s /-
trace Gravel and Clay, FILL, Loose SR H 7 T A A
J 2 |2alss| ¢ |2 / S R SR
Brown, moist, Silty, fine to medium SAND (SM) with ks i A
! X .
5 trace organics, Medium Dense J I wlss| 3 | /// ________________________________
80 Orangish brown, moist, Silty, fine to medium SAND : ' Attt
(SM) with trace Clay, Loose to Medium Dense lss | 5 |s 5// ...................................
hr /4 E :
25 Orangish brown, moist, Poorly graded, fine {o s /] RS SO FUUS AP SR S
. - . . 2 M
medium SAND (SP-SM) with Silt, Loose J 15 | ss ; 7 / ..................................
18 { Orangish brown, moist, Silty, fine to medium SAND - % -------------------------------
| s {SM), Loose to Medium Dense 15lss]| 7 |15 % ................................
8 , A
4 / : s -----------------------------
17 188 ;fi 18 7/ : .............................
16 12 LA
70 5 L. ... : ..................................
- JIT_ b = - g ----------------------------------
Orangish brown, moist, Silty, fine SAND (SM) with S JODY T PSS AP
trace Clay, Medium Dense 1 7
. 18 | S8 3 15 / ................................
20 0 £ SR SO SO SOUL SOUUS UOOE SO0
—65 --------------- é ........................
oo piELEE]E .. .........................
QOrangish brown, moist, Lean CLAY (CL) with Sand, b L
} Soft ‘ ! Do
s o fss [ 1 fo ] gttt
é 5 — Sity, fne SAND (oM h25"ss o - o
N rangish brown, wet, Siity, fine SM) with B B N DU ORI Bttt
I trace Clay, Loose L gl Il N I OO O O A
= Hydraulic Conductivity at 25-27 Feet = 1 H: s ‘
1.71x10"5cmlsec g 3 Z.E....E-..VE ........................
d 1% 16 I ss 3 7 ........................
30 R : TR SO SO SOV SRS SO
., Boring terminated at 30 . IO A
10 I U 0
35 S S S S S S
-50 ,_... ...................
Notes: S8 = Split Spoon Sample
ST = Shelby Tube Sample
HA = Hand Auger Sample
BS = Bulk Sarmpla
WOH = Weight of Hammer
=2

PAGE 1 0f 1




PROJECT: BMP Facility - Wythe Will Distribution
CLIENT: Liberty Trust Property
PRQJECT LOCATION: James Citv County, Virginia PROJECT NO.: WM11-167G
AT BORING LOCATION: See Attached Boring Location Plan - SURFACE ELEVATION: 80"
DRILLER: GET Solutions Inc. LCGGED BY: J. Wheeler
LOG OF BORING DRILLING METHOD: Rotary Wash "Mud" Drilling . DATE: 12-28-2012
No. B-3 DEPTHTO WATER - INITIAL®: £ 22  AFTER24 HOURS: = 20'° CAVING C
. - o o {new title)
E& _n g lo lofle (& [g]8 TEST RESULTS
== 5lE g . Lle =
gan, g% %E Description ‘g Eg §§ E % LRl B % Plastic Limit ————— Liquid Limit
il &e G [» el |8 |Z|=|MoistureContent o
Penetration 2227727 .
_go| 0] 0 10 20 30 40 50 60 70 |
4 Inches of Topsoil i 2 e
— 0.3 7|ss| 2 |8
Brown to orangish brown, moist, Silty, fine to 5
medium SAND (SM) with trace organics, Loose 2{ 20 |ss : o
4
Orangish brown, moist, Silty, fine to medium SAND &
R 5 (SM), Loose to Medium Dense :
& Trace Clay from 4 to 6 Feet. 18158 5 "
T
\ 2318s| 5 |18 pre it
28 g} - . RUS DU SO JOeS:
Mottled, orangish brown-gray, moist, Fat CLAY (CH) s |16 1ss s 7 %
with trace Sand, Medium Stiff /17 : Z R :
70 10 10 _ S // .
Orangish brown, moist, Silty, fine SAND (SM) with 18lss| & |2 /
trace Clay, Medium Dense H: / S
8
12|s85| &
a5 15 e
5
Orangish brown, moist, Sandy, Lean CLAY (CL) /
Medlum Stiff / s |22 |ss 2
3
_60 —g 20 :/ 3
Crangish brown, wet, Silty, fine SAND (SM) with {|: o4 | sT
= trace Clay, Loose
= Hydraulic Conductivity at 20-22 Feet =
1.09 x 10-5 cm/sec "
- 20|ss| ;
- e PY - :
Boring terminated at 25 ft.
- 50 0
10
L
a5 28
Notes: ‘ 88 = S lit Spoon Sample
ST = Shelby Tube Sample
HA Hand Auger Sample
BS = Bulk Sample
WOH = Weight of Hammer
* T init ; i be indicalive of the siat waler lovel 64

PAGE 1 of 1 Standard Penetration Tests were performed in the field in general accardance with ASTM D 1586.
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PROJECT: BMP Facility - Wythe Will Distribution
CLIENT: Libery Trust Property
PROJECT LOCATION: James City County, Virginia PROJECT NO.: WM11-167G
ol “Tei . |BORING LOCATION: See Attached Boring Location Plan SURFACE ELEVATION:
DRILLER: GET Solutions Inc. LOGGED BY: J. Wheeler
LOG OF BORING PRILLING METHOD: Rotary Wash "Mud" Drilling DATE: 12-29-2012
No. B-4 DEPTH TO WATER - INITIAL* & 22  AFTER 24 HOURS: ¥ 19.9' CAVING C
- ‘—l o ,;“:‘ o {new title)
& _ o L |@ e glo 415 TEST RESULTS
& 1S 5lE - 1Ee8 et |2
T3 R IEY Description & EsER E.E: 2% | | § [Pastic Limt ——— Liquid Lim#t
| s SR S |o |[wgw | |Z|2|Moisture Content @
- Penetration 22227774
I 0t
3 Inches of Topsoil !
- o.2dBiElEEEl 1 | 14 |SS | 3
1 Brown, moist, Silty, fine SAND (SM) with trace i T 2
f organics, Loose Uk ' :
~75 afl: 2 |16 |ss{ 1}
Brown to crangish brown, moist, Silty, fine to : u
5 medium SAND (SM) with trace Clay, Loose to 3 | 211ss :
- Medium Dense 2
Mottled, oranglsh brown-gray, moist, Sandy, Lean 4 |22 lss H
. ]
o l2st ) CLAY (CL), Stiff J 1:
‘ _ Crangish brown, moist, Silty, fine to medium SAND 5 {15]ss] ¢
10 (SM), Medium Dense : . :
A0Es
Orangish brown, moist, Silty, fine SAND (SM) with i 6 111 |ss E
trace Clay, Medium Dense 7
65 Oranglsh brown, moist, Clayey, fine SAND (SC) jii_
Loose 7 4
o 7 {1ess |}
15 ' 7 H
5 ¥
. 17 [.: HH
6o Orangish brown, moist to wet, Silty, fine SAND (SM)}i:
with trace Clay, Loose -
- Hydraulic Conductivity at 18-20 Feet = B
| - 4,59%x10-5 cmfsec
Wet Below 19.9 Feet
=2
55 :
‘ 9 11988 ..
75| 2
Boring terminated at 25 ft.
~50
30
10
—45 -
35
Hotee: 8 g oo Sare
= Hand Auger Samgle
BS Bulk Sample
WOH = Weight of Hammer
G

PAGE 10of 1

Standard Penetration Tests were performed in the field in general accordance with ASTM D 1586.
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85 85
a0 P 80
- 5 5 -
] s i
- 4 s -
T 55 5
67
5 -]
] 2o I
. 911 |
. ¥ [
P z
é i ?2910 B & 5
] .7 A
= 9 6 -
&5 85
. - i
- 3 3 =
L NRSET ; H &
N NM=31 ™
i = X N
| : = |
Steata symbals. . a ':IEJ‘ plasticity
Topsail -, Clayey sand
iy sand % GET Solutions, Inc.
i
_GENERALIZED SOIL PROFILE
3 DRAWN BY/APPROVED BY | DATE DRAWN
;:v;pnasmty Scmg}ﬂ'- 1/23/2012
R Fil BMP Fac111ty Wythe Will Dlstnbutlon
B :
- Jame Vi a
FE7] Poory raded sand FIGURE NUMBER
with sit PROJECT NO. WM11-167G

1
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SUMMARY OF LABORATORY TEST RESULTS
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GET

B Solutions, Inc.

Geoteclinical + Environmental « Tesking

' SUMMARY OF LABORATORY TEST RESULTS |

BMP Facility — Wythe Will Distribution
3612 La Grange Parkway
James City County, Virginia
G E T Project No: WM11-167G

Non Plastic

B-2 25-27 31 Non Plastic SM
B-3 20-22 31 Non Plastic SM
B-4 18-20 22 .29 Non Plastic SM’
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% CLAY
1820 Ft
4

12/28/11

10

Dgog= 0219

D
Date:

Elev./Depth

Pl=

0.01
20.1
Figure

% SILT
AASHTO= A-2-4(0)

15
c:

Dgp= 0.261
Classificati

D
cC

Il Descri
Orangish hrown, Silty, fine SAND (SM) with trace Clay

[l e SN W P e e R AT T T

L O R et e e B B S A EEE L EEEE. o

0.387

u=

Sample Obtained: 12/28/11

% SAND
70.9
D,
Dgp= 0.0854
G
USCS= sM
Sample B-4

© PL=

F )
DT S SR N N, Syt g ——— g gy e RN e
¥ d

/ )
132 ¢

GRAIN SIZE - mm

Project: BMP Facility - Wythe Will Disiribution

ILSOLUTlONS, ‘ INC- Project No:  WM11-167G

Client:” Liberiy Trust Property

PASS?
(X=NO)

Source of Sample:

Particle Size Distribution Report

£ =

= = o
TPt
-

] 1

] 1

1 I

)

1

1

1

]

3

1

;

i

:

]

I

|
% GRAVEL

0.0

SPEG."
PERCENT

700
PERCENT
FINER
0
9
1
0
3
9
GET

0.0

1
(no specification provided)
B-4

Sample No.

% COBBLES

500
L3

Location: B-4 (18-20 Fr)

SIEVE
SIZE
)
#10
440
480
#100
#200

a0
70
60
50
40
30
20

100
90

HaNId LN30H3d

0.001°
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BMP RECORD DRAWING
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RECORD DRAWING
SHADED BASE INFORMATION SHOWN HERE
IS BASED ON AN ON THE GROUND
SURVEY PERFORMED BY VHB OCTOBER
2011.
, , , | UPDATED INFORMATION SHOWN HERE ON IS
" BASED ON AN ON THE GROUND SURVEY
PERFORMED BY VHB JANUARY 20123.
0
ReCEN®
APPROVED PLAN JCC CASE NO. SP--0130—-2003 DEPICTED DESIGN AS INFILTRATION
BASIN. SURVEY AND OBSERVATIONS INDICATE STORMWATER MANAGEMENT FACILITY
62 FOR STORMWATER MANAGEMENT‘FAQUTY SURVEY INDICATES BOTTOM ELEVATION OF
| HEREBY CERTIFY TG THE BEST OF MY KNOWLEDGE AND BELIEF THAT THIS RECORD DRAWING
REPRESENTS THE ACTUAL CONDITION OF THE STORMWATER MANAGEMENT / BMP FACILITY
THE FACILITY APPEARS TO CONFORM WITH THE PROMISIONS OF THE APPROVED DESIGN PLAN,
SPECIFICATIONS AND STORMWATER MANAGEMENT PLAN, EXCEPT AS SPECIFICALLY NOTED
THIS RECORD DRAWING WAS PREPARED UNDER MY DIRECT SUPERVISION FROM AN
ON-THE—GROUND SURVEY, AND THE ORIGINAL DATA WAS OBTAINED IN THE FIELD OCTOBER,
DATE
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HOLDING WATER TO AN APPROXIMATE. DEPTH QF 5 FT.
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2011 AND UPDATED JANUARY, 2013. THIS SURVEY MEETS THE MIN
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; TRANSMITTAL

tporaion 351 McLaws Cicle, Suite 3 | VHB
Land Development Williamsburg, VA 23185-6316 Date: 03/12/2012 . 33516.00
Envirenmental Services PrOJ ect No.:
757 220 0500 » $ECE‘\;\=,0
FAX 757 220 8544

Re: Wythe-Will Distribution Center

To: Bill Cain, Chief Engineer At Stonehouse Commerce Park

Engineering and Resource Protection Division

101-E Mounts Bay Road

Williamsburg, VA 23185

We are sending you: [0 Attached , [] Under Separate cover via Regular Mail the following items:

[] Shop drawings  [] Prints [0 Plans |[J Diskettes [] Specificaions [] CopyofLetter [] Change Order
K Other

Copies Date No. Description
1 3/12/2012 ‘ Record Drawing
| 8/1/2012 Record Drawing and Construction Certification Forms

These are transmitted as checked below:

| For approval 3 Approved as submifted | Resubmit Copies for approval
|:] For your use ] . Approved as noted 1 Submit Copies for distribution
X As requested [ Return for corrections ] Return Corrected prints

[ For review and comment O For bids due '

| Returned prints on loan to VHB '

REMARKS:

if VHB provides materials to the Client that are stored electronically, the Client recognizes that data, plans, specifications, reperts, documents, or other
information recorded on ar transmitted as electronic media ("CADD Documentis”) are subject to undetectable alteration, either intentional or unintentional,
due to, among cother causes, transmission, conversion, media degradation, software error, or human alteration. Accordingly, the CADD Documents are
provided to the Client for informational purpeses only and not as an end preduct. VHB makes no warranties, either express or implied, regarding the fitness
or suitability of the CADD Documents. ‘

The CADD Documents are instruments of professional service, and shall not be used, in whole or in part, for any project other than that far which 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 alternation, 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

VHB, Inc.
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AUG-01 2012
James City County, Virginia
Environmental Division
| RECENE®

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s.
Erosion and sediment control policy and approved plans generally require that af the completion of
the project and prior to release of surely, an “as-built" plan prepared by a registered Professional
Engineer or Certified Land Surveyor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) facilities. In nddition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the structure duving its construction, Currently there are
over 20) water qualily type BMP’s accepted by the County. )

Section 1 - Site Information:

Project Name: WMNITE — WLl DAY el Ryt ion
Structure/BMP Name: INFlLTRATION  BASM [RETEMTON BADIN
Project Location: NOAOD \f U] N TAY
BMP Lacation: FErweenl S Moot 2aom Ropr ANT LA G\?ﬁrNB\— ‘P&EK \‘f
County Plan No.: SE VL0 - 2903
Project Type: (3 Residential ] Business Tax Map/Parcel Na.: 1220100026
& Commercial (3 Office  BMP ID Code (if known): WL D9
O Institutional 01 Industrial Zoning District:: D A € ANNED IRV £oPREN T
0 Public " 3 Roadway Land Use: LDWWQZHYZS
O Other Site Area (sf or acres): 1567

Bricef Description of Stormwater Management/BMP Facility:

Fyrenmre Wet 1P Topnion BasiN vt Beuac INF [LTRAT (0N AD iy

PLANTING BENCH
Nearest Visible Landmark tc:- SWM/BMP Facnhty

Nearest Vertical Ground Control ( if known ): i
A ICC Geodetic Ground Control (0 USGS 0 Temporary 3 Arbifrary - O Other

Station Number or Name: 340
Datum or Reference Elevation: - _} 25 .70 vl (Zﬂ

Control Description: OIg K TU g veaeTE, ST apEY 4T ad  MNe, 340
Control Location from Subject Facility: 7, 606 ¢ F , ST THE oM LA MIP
AT THe InTERSELT Ta.) oF Lourf 3o ASA_ Inréassst b o4

Page 1 of 16



Section 2 - Stormwater Management / BMP Facility Construction Information;

PreConstruction Meeting Held for Construction of SWM/BMP Facility: 0 Yes (JNo of Unknown
Approx. Construction Start Date for SWM/BMP Facility: -l/’rNUﬂ'ﬂ"f 2994

Facility Monitored by County Representative during Construction: AYes ONo {nknown
Name of Site Work Contractor Who Constructed Facility: R.L. Cpowptg. Conzgpucn Of

Name of Professional Firm Who Routinely Monitored Construction: UM i pd

Date of Completion for SWM/BMP Facility: Maeud 2004

Date of Record Drawing/Construction Certification Submittal: 03! l—?—f A

( Note: Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management andfor BMP fucility construction. Record Drawings and
Construction Certifications must be reviewed and approved by the James City Coumy Environmental
Division prior to final inspection, acceptance and bond’ or surety release. )

- Section 3 - Owner / Designer { Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)
Name:___Ameet Crostevy  Trusy
Mailing Address: 12 SO urit TueD  Stecer
Bietmonn NA 922)9
Business Phone: 493 — 44 - AU Fax: 457 - 383%-04969
Contact Person: ] Title:
Design Professional: ( Note: Prafessional Engineer or Certified Land Surveyor responsible for the design and

preparation of plans and specifications for the Stormwater Management / BMP facility. )

Firm Name: _Zpwotvez € VRO GV Gfa:a)w B WYOLLN O 5\“563"31A‘t\ OF VHB M
Mailing Address: _ 38\ M) aus, Greeoe  Syar 3

Business Phone: 393 - 220 QT

Fax: 153 - 2720 ~ZS4 ¢
Responsible Plan Preparer: SYEPHEN A BOMTAD ) 2.5
Title: Cerhic \wPAY

Plan Name: WhiepL B ~wiiLg ASTRARUT O/ ¢ ENTER.

Firm’s Project No. 20075151 = 3 oy / 22 SO0

Plan Date: oK ,20’ 2084 '

Sheet No.’s Applicable to SWM/BMP Facility: (-2 1 (-4 /(=5 /¢~ 1 (~F

BMP Contractor: (Note: Site Work Contracfor directly responsible for consiruction of the Stormmwater
Management / BMP facility.}

Name: K.L. Crowore CBN%TZ/U Calarg

Mailing Address: ‘P- O Box Z] 2 S— -
PerEestuct |, Vieeinep 2580y

Business Phone: 30U ~ L0~ YL 48

Fax: Wy -9 -4}

Contact Person: Lonery LQTCHW vl

Site Foreman/Supervisor: Perbrr  LETOH WA

Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16



Section 4 - Professional Certifications:

Certifying Professionals: ( Note: 4 Registered Professional Engineer or Certified Land Surveyor is responsible for
: preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
ceriification of Stormwater Management / BMP facilities during its construction. )

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

Firm Name: v‘ﬂ‘ﬂ'ﬁ /‘/‘”"'H’ MJ?UJ ,/"5' ¢

Maiting Address: 35/ AFC Lot Cumer &
Snye J

Busingss Phone: 78'7 ~ 320~ 0§69 Y ‘2’-”

Fax: #§7 ~220 - FS5S¥Y

Name: éggg&‘aw W/WQGM
Rt PAC

Title:

Signature: ” J?’"'“f
Date:_ 8/t /72

I hereby certify to the best of my knowledgé

and belief that 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, except as specifically
noted.

8 STEPHEN A. ROMEO
Lic. No. 14488
(W'm_[ %m"’

Q.—

S S

{ Seal)

Virginia Registered Professional Engineer -
or Certified Land Surveyor

Construction Certification

FlrmNameV‘*NN%U Harsoen Drvgmass, INC

Mailing Address: M&w_mg
Wik Az N 23185

Business Phone: _ 153 23—0 -o500

Fax: 153229 -g94Y4

Name: Rotr SwietuCrows\d
Title: o

Signature:
Date:

' ogf olf {2

I hereby certify to the best of my knowledge

and belief that this Stormwater Management/BMP
facility was monitored and constructed in
accordance with the provisions of the approved
design plan, specifications and stormwater
management plan, except as specifically

noted. WHILE WE WERE N UNDERL wN—MU(U.Aff
OBUGCATION YO PRoNIDE  (ONSTTZU Cxuon  OVERSIGHT]
AND  WHULE STIAFF  WAS NeU prEsent  PURING
CONSTRUCTION  SivE  INVESTIGATION REVEALS THAT
TO ™E BB OF my KNOWLEPGE  AND UNDERsAADING
AT AL MATERIALS  AND APFURTENANCES  AppeAR. TO
Have Been WSALLBD GERERALLT  IN ACLo roANE

WITH THE  ARLONED FLANS AND S| Fications .

Page 3 of 16



Section 5 - Record Drawing and Construction Certification Requirements and Instructions:

o

=

PreConstruction Meeling - Provides an opportunity to review SWM / BMP facility construction,
maintenance and operation plans and address any questions regarding construction and/or
monitoring of the structure. The design engineer, certifying professionals {if different),

Owner/Applicant, Contractor and County representative(s} are encouraged fo attend the

preconstruction meeting. Advanced notice to the Environmental Division is requested. Usually,
this requirement can be met simultaneously with Erosion and Sediment Control preconstruction
meetings held for the project.

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

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

Construction Certification. Construction of Stormwater Management / BMP fagilities which
contain impoundments, smbankments and related engineered appurtenances including subgrade
preparation, compacted soils, structural fills, liners, geosynthetics, filters, seepage controls, cutoffs,
toe drains, hydraulic flow control structures, etc. shall be visually obée;ved and monitored by a
Registered Professional Engineer or his/her authorized representative. The Engineer must certify
that the structure, embankment and associated appurtenances were built in accordance with the
approved design plan, specifications and stormwater management plan and standard accepted
construction practice and shall submit a written certification and/or drawings to the Environmental
Division as required. Soil and compaction test reports, concrete test reporis, inspection reports,
logs and other required construction material or installation documentation may be requirsd by the
Environmental Division to substantiate the certification, if specifically requested. The Engineer
shall have the aunthority and responsibility to make minor changes to the approved plan, in
coordination with the assigned County inspector, in order to compensate for upsafe or unusual
conditions encountered during construction such as those related to bedrock, soils, groundwater,
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major
changes to the approved design plan or structure must be reviewed and approved by the original .
design professional and the James City County Environmental Division,

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

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

Interim Construction Ceriification is required for those dual purpose embankment-type facilities
that are generally ten (10) feet ar greates in dam height (*) and may not be converted, modified or
begin function as a permanent SWM / BMP structure for & period generally ranging from six {6) to
eightecen {18) months or more from issuance of a Land Disturbance permit for construction,

Page 4 of 16



Interim or final record drawing and consfruction certifications are not required for temporary
sediment basins which are designed and. constructed in accordance with current minimum
standards and specifications for temporary sediment basins per the Virginia Erosion and Sediment
Control Handbook {VESCH); have a temporary service life of less than eighteen (18) months; and
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard
to the public’s health, safety and welfare is determined by the Environmental Division due to the
size or presence of the structure or due to evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the
natural bed of the stream or waterway at the downsiream toe of the embankment to the top of the
embankment structure in accordance with 4VAC50-20-30, Virginia Impoundment Structure
Regulations and the Virginia Dam Safety Program.}

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

Record Drawings shall consist of blue/black line prints and a reproducible (mylar, sepia, diazo,
etc.) set of the approved stormwaler management plan including applicable plan views, profiles,
sections, details, maintenance plans, etc. as related to the subject SWM / BMP facility, The set
shall indicate “RECORD DRAWING * in large text in the lower right hand corner of each sheet
with record elevations, dimensions and data drawn in a clearly annotated format and/or boxed
beside design values. Approved design plan values, dimensions and data shall not be removed or
erased. Drawing sheet revision blocks shall be modified as required to indicate record drawing
status. Elevations to the nearest 0.1' are sufficiently accurate except where higher accuracy is
needed to show positive drainage. Certification statements as shown in Section 4 of the Record
Drawing and Construction Certification Form, or similar forms thereof, and professional
signatures and seals, with dates maiching that of the record drawing 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 of a’
minimum of one (1) blue/black line set for record drawings and one copy of the construction
certification documents with appropriate transmittal. Under certain circumstances, it is understood
that the record drawing and construction certification submissions may be performed by different
professional firms. Therefore, record drawing submission may be in advance of construction
certification or vice versa. Upon approval and prior to release of bond/surety, final submission
shall include one (1) reproducible set of the record drawings, one (1) blue/black line set of the
record drawings and one (1) copy of the construction certification. Also for current and/or future
incorporation into the County BMP database and GIS system, it is requested that the record
drawings also be submitted to the Environmental Division on a diskette or CD-ROM in an

- acceptable electronic file format such as *.dxf, *.dwg, elc. or in a standard scanned and readable
format. The electronic file requitement can be discussed and coordinated with Environmentat
Division staff at the time of (inal submission.
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STORMWATER MANAGEMENT / iSMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable -_IE Incomplete }

L Methods and Presentation: ( Required for all Stormwater Management / BMP facilities.)
f( X 1. All constructed facilities meet approved design plans, unless otherwise shown, Record
information or deviations from approved design plan shown in clearly annotated format and/or

| boxed beside design values.
|
| XX_ 2, Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage.
| ‘ X_>_<_ 3, All plan sheets labeled with “RECORD DRAWING” in large text in lower right hand corner
| (Approved County Plan Number and BMP ID Code can be included if known).

XX 4, Al plan sheet revision blocks modified to indicate date and record drawing status.
| ) . .

XK s, All plan sheets have certification statements and certifying professional’s signature and seal.

? v

RS

Minimum Standards: (Required for ali Stormwater Management / BMP facilities, as applicable.)

I.

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

Plan Views: Show general focation, arrangement and dimensions. Location and alignment shall

generally match approved design plans.

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

Top widths, berm widths and embankment side slopes..

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

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

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

Elevation of the principal spillway crest or cutlet crest of the structure.
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b

10.

11.

12.

13.

14,

15.

16.

17.

18.
19,
20.

21,

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

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.
Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is

present or not.

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

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

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

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

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

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

Maintenance plan taken from approvéd design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility.

BMP vicinity properly cleaned of stockpiles and construction debris.

" No vispal signs of erosion or channel degradation immediately downstream of facility.

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility.
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Eerenpem Wet Detearion Basiv WirH Trariac Inrictesmions
STORMWATER MANAGEMENT / BMP FACILITIES AN N PLAAT N
RECORD DRAWING CHECKLIST \BEWCH

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Incomplete )

111,
e
NJA

M
MA

M

NJA
NJE

NJA-

XX

Group A - Wet Ponds ¢ Inciudes A-1 Small Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds. )

Al, All requirements of Section I1, Minimum Standards, apply to Group A facilities..

A2, Principal spillway consists of reinforced concrete pipe with O-Ring gaskets for wateriight joint
construction. ’

A3, Sediment forebays or pretreatment devices provided at inlets to pénd. Generally 4 to 6 ft. deep.

A4, Access for maintenance and equipment is provided to the forebay(s). Access corridors are at least

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

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

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

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

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

A9, Wet permanent pool, typically 3 to & fect deep, is provided and maintains level within facility.
A10.  Low flow orifice has a non-clogging mechanism.

All, A pond drain pipe with valve was provided.

"Al12,  Pond side slopes are not steeper than 3H:1V, unless approved plan allowed for steeper slope.

Al13,  End walls above barrels (outlet pipe) greater than 48 inch in diameter are fenced to prevent a fall
hazard.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

{ Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Inc:vnplete )
1Vv. ‘Group B - Wetlands ¢ Includes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond

"~ Bl
B2,
B3,

B4.

BS.

B6.
B7.

BS.

Wetland System and B-4 Pocket Wetland }

Same requirements as Group A Wet Ponds.

. Minimum 2:1 length to width flow path provided across the facility.

Micr,opool provided at or around ocutlet from BMP (generally 3 to 6 ft. deep).
Wetland type landscaping provided in accordance with approved plan. Includes correct
pondscapmg zones, plant species, planting arrangements, wetland beds, ete. Wetland plants

include 5 to 7 emergent wetland species. Individual plants at 18 inches on center in clumps.

Adequate wetland buffer provided (Typically 25 ft. outward from maximum design water surface
elevation and 15 ft. setback to structures).

No more than one-hatf (1) of the wetland surface area is planted.
Topsoit or wetland mulch provided to support vigorous growth of wetland plants.

Planting zones staked or flagged in field and locations subsequently established by appropnate
field surveying methods for record drawing presentation.
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Bere e Wer Perearion Basin Wl Sarviag Wrevrarton
STORMWATER MANAGEMENT / BMP FACILITIES Ani % 00 PramTi vl

RECORD DRAWING CHECKLIST BEANCH

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Ine Incomplete }

V.

Group C - Infiltration Practices { Includes C-1 Infiltration Trench; C-2 Infiltration Trench;

Cl.

c2.

C3.

C4.

Cs.

Cé.

C7.

Cs.

Cs.

C10.
Cii..

Ci2.

C13.

C14,

C-3 Infiltration Basin; and C-4 Infiltration Basin )
All requirements of Section II, Minimum Standards, apply to Group C facilitics as applicable.
Facility is not located on fill slopes or on natural ground in excess of six (6) percent.
Pretreatment devices provided prior to entry into the infiltration facility. Acceptable pretreatment
devices include sediment forebays, sediment basins, sediment traps, sump pits or inlets, grass
channels, plunge pools or other acceptable measures.
Three (3) or more of the following pretreatment devices provided to protect long term inte_grity of
structure; grass channel; grass filter strip; bottom sand layer; upper filier fabric layer; use of
washed bank run gravel aggregate. ‘

Sides of infiltration practice lined with filter fabric.

Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

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

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

Minimum twenty-five (25) foot separation down gradient from any structure.
Stormwater outfalls pro{rided for overflow associated with larger design storms.
No visual signs of erosion or channel degradation immediately downstream of facility.

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

Cbservation well provided.

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

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Incomplete )

VL Group D - Filtering Systéms ( Includes D-1 Bioretention Cells; D-2 Surface Sand Filters; D-3

Dl1.
D2.

D3.

‘D4,

Ds.
Dé.

D7.
DS.

DY,

D10.

D12,

D13,

Dl4.

D11,

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

Al requirements of Section I[1, Minimum Standards, apply to Group D facilities.
Sediment pretreatment devices provided.

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

For D-1 BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided
was based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials
were provided; woody vegetation is absent from inflow locations; and trees are located around

facility perimeter.

Facility was not used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

No visible signs of accumnliated silt/sediment were present in the facility following construction or
alternately, accumulated silt/sediment was properly removed .

Filtering system is off-line from storm drainage conveyance system.
Overflow outlet has adequate erosicn protection.

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

" to the filtering structure.

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

Minimum fifty (50) foot separation from any stope fifteen {15) percent or greater, Minimum one -
hundred (100) foot separation horizantally frem any known water supply well. Minimum one
hundred {100) foot separation upslope and twenty-five (25) foot separation downslope from any

building.

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

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

Adequate, direct access provided to the pretreatment area and/or filter bed for future maintenance.
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( Key for Checklistis as follows: XX Acceptahle  N/A Not Applicable Inc Incomplete )

YIL

.Group E - Open Chanhel Systems

El.
E2.
E3.

E4.

ES.

E6.
E7.

E8.

E9.

ElG.

Ell.

Ei2,

E13.

El4,

E15.

El6.

STORMWATER MANAGEMENT / BMP FACILITIES
AS-BUILT PLAN CHECKLIST

{ ncludes E-1 Wet Swales (Check Dams); E-2 Dry Swales;and
E-3 Biofilters )

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

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

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

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

No visual signs of ponding are present at any location in the open channel system, except at rock
check dam locations for E-1 systems (Wet Swales).

"ForE-2 BM'Ps (Dry Swales), an underdrain system was provided.

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

Gravel diaphragm provided in areas where lateral sheet flow from impervious surfaces are directly
connected to the open channel systern. '

Grass cover/stabilization in the open channel system appears adaptable to the specific soils and
hydric conditions for the site and along the channel system.

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

Facility was not used for erosion and sédiment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction.

No visible signs of accumulated sili/sediment were present in the facility following construction or
alternately, accumulated silt/sediment was propetly removed and ne adverse affects to the function
of the facility are anticipated.

For E-3 BMPs (Biofilters), the boliom width is six (6) feet maximum at any location.

For E-3 BMPs (Biofilters), sideslopes are 3H:1V maximum at any location.

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

For E-3 BMPs (Biofilters), the constructed grass channel is approximately equivalent to the
constructed roadway length, -
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

| { Key for Checklist is as follows: XX Accepfable  N/A Not Applicable Ine Incomplete )

VIII. Group F - Extended Dry Detention  ( Includes F-1 Timber Walls; and F-2 Dry Extended Detention

FI1.

F2.

F3.

F4,

FsS.

F6.

- FT.

FB.

F9.

F10.
Fi1.
Flz.

F13.

F14.
F1s5.

Fle.

with Forebay )
Al requirements of Section 11, Minimum Standards, apply to Group F facilities.

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

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

Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 1o 6 feet in

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

Principal spillway and outlet barrel provided consisting of reinforced conerete pipe with O-Ring
gaskets for watertight joint construction,

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

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

Timbers properly reinforced or concrete footing proirided if soil conditions were prohibitive.
Timber wall cro.;s members extended to a minimum depth of two (2) feet below ground‘elevation.
Pfotection against erosion and scour from the low flow orifice and iveir-ﬂc;w trajectory provided.
Stilling Basin or standard outlet protection provided at principal spillﬁvay outlet.

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

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

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

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

alternately, accumulated silt/sediment was properly removed and no adverse affects to the function
of the facility are anticipated.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Incomplete )
IX Group G - Open Spaces { Includes All Open Space Types G-1; G-2; and G-3 )
. Gl All requirements of Section I, Minimum Standards, apply to Group G facilities as applicable.
. G2 Constructed impervious areas appear to conform with Iocations indicated on the approved plan and
appear less than sixty (60) percent impervious in accordance with the requirements of the James
City County Chesapeake Bay Preservation Ordinance.
. G3. Dedicated open space areas are in undisturbed common areas, conservation easements or are
protected by other enforceable instruments that ensures perpetual protection. :
G4 Provisions included to clearly specify how the natural vegetated areas utilized as dedicated open
space will be managed and field identified (marked).
G5. Adequate protection measures were implemented during construction fo protect the defined
dedicated open space areas.
G4é. Dedicated open space areas were not disturbed during construction (ie. cleared, grubbed or

graded).
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XII.

=5

STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Incomplete )

Storm Drainage Systems (Associated with BMP’s Only)

( Includes all incidental stormwater drainage conveyance systems associated with SWM/BMP facilities
such as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections,
deflectors, etc. These facilities are external 1o the treatment function of, but are directly associated with
drainage to and/or from a consirucied SWM/BMP facility. The intent of this portion of the certification is
to accurately identify the type ond quantity of inflaw or outflow points associated with the facility for future
reference. The Professional may use his/her own discretion fo determine inclusive facilities to meef the

" infent of this section. As a general rule, storm drainage systems would include incidental facilities to the

nearest access structure upsiope or downslope from the norinal physical limits of the facility or 800 feet of
storm drainage conveyance system length, whichever is less. } :

SD1. Al requirefnénts of Section II, Minimum Standards, apply to Storm Drainage Systems.

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

SD3.  Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).
SD4.  Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

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

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

0Oi. All requirements of Section I1, Minimum Standards, apply to this section.

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

STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

References ( The James City County Record Drawing and Construction Certification Forms and

Checklists for Stormwater Management / BMP facilities were developed using the
Jollowing sources and references. )

Baltimore County, Maryland Scil Conservation District, As-Built Stormwater Management Pond
Checklist. . ‘ : '

James City County, Virginia, Guidelines for D'esign and Construction of Stormwater Management
BMP's (October 1959).

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

" James City County Stormwater Policy Framework, Final Report of the James City County BMP

Policy Project, October 1998, The Center for Watershed Protection,

Prince Georges County, Maryland, As-Built Requirements Retention or Detention Pond/Basin.
Prince William County, Virginia, Storn‘i\vﬁter Management Fact Sheet,

Stafford County, \;'irginia, As-Built Plan Checklist.

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

USEPA/W atershed Management Institute, Stormwater Management Inspection Forms,

Virginia Impounding Siructure Reguiations (Dam Safety), Depariment of Conservation &
Recreation, 1997. ‘ ) ‘

Virginia Erasion ahd Sediment Control Handbook, Third Edition 1992, Virginia Department of
Conservation and Recreation, Division of Soil and Water Conservation,

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

File: Shared\SWMProg\BMP\CertifR DCC_fillable.wpd
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Transportation 351 McLaws Circle, Suite 3 VHB
Land Developracnt Williamsburg, VA 23185-6316 Date: 01/18/2013 . 33516.00
nvironmental .
Environmental Services 757 320 0500 Pro_]ect No.:
FAX 757 220 8544

Re:  Wythe-Will Distribution Center

To: Bill Cain, Chief Engineer At Stonehouse Commerce Pa:
Engineering and Resource Protection Division ‘
101-E Mounts Bay Road ' AN 18 2013
Williamsburg, VA 23185

We are sending you: - [ Attached [0 Under Separate cover via Regulwy&iéiwmwing items:

[l Shopdrawings [ Prints [] Plans [ Diskettes [] Specifications [] CopyofLetter [] Change Order
Other

Copies Date No. _ Description
1 : 01/17/2013 Record Drawing
1 01/15/2013 Record Drawing and Construction Certification Forms
1 Site Photos During Construction

These are transmitted as checked below:

il For approval 'l Approved as submitted O Resubmit Copies for approval
| For your use 1 Approved as noted O Submit Copies for distribution
14 As requested ] Return for corrections O Return  Corrected prints

For review and comment ] For bids due -

Ll
O Returned prints on foan to VHB

REMARKS:;

If VHE provides materials to the Client that are stored electronically, the Client recognizes that data, plans, specifications, reports, documents, or other
information recorded on or transmiited as electronic media (*CADD Documents”) are subject to undetectable alteration, either intentional or unintentional,
due to, among other causes, transmission, conversion, media degradation, software error, or human alteration. Accordingly, the CADD Documents are
provided to the Client for informational purposes only and not as an end product. VHB makes no warranties, either express or implied, regarding the fitness
or suitability of the CADD Documents.

The CADD Documents are instruments of professional service, and shall not be used, in whole or in part, for any project other than that for which 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 alternation, 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

VHB, Inc.




James City County, Virginia | pS
Environmental Division EOEIVEY

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

( Note: In accordance witl: the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the mannal entitled
James City County Guidelines for Design and Construction of Stornmwater Management BMP's,
Erosion and sedintent control policy and appraved plans generally require that af the completion of
the project and prior to release of surety, an “as-briit” plan preparved by a vegistered Prafessional
Engineer or Certified Land Surveyor must be provided for the drainage system for the project,
including any Best Management Prectice (BMP) facilities. In addition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certificarion is vequired by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water gquality type BMP's accepted by the County. )

Section 1 ~ Site Information;

Pro_;cct Name: WHITE, =\ LL ot ELRUTWON
Structure/BMP Name: IHFUARATWOW  BAe\H SRETEMNTON BADEN
Project Location: 10AND \l U mENLY :
BMP Location: mﬂ&m s Moot 2ions Bomm Aty I8 Geance \Df\rammf
County Plan No.: Y - o0 - 200y
Project Type: (1 Residential O Business Tax Map/Parcel No.: 122 0100024
& Commercisl [ Office BMP 1D Code (ifknown): WL -O%2
1 Institutional () Industrial ~ Zoning District:: TUD) . € ANTD INITURYELORME. Jv?”
D Public © O Roadway  Land Use: T Lovnee ikl WITH TRoFEERS
(3 Other Site Area (sf or acres): | 576%

Brief Description of Stormwater Management/BMP Facility;

Exrearats  Wet TP TEprion BASIN  witd BAeual INF ILTRATION, AND o

PLANTING BENCH
Nearest Visible Landmark to SWM/BMP Faclhty

Nearest Vertical Ground Control [ if known );

A JCC Geodetic Ground Control (3 USGS {1 Temporary (3 Arbiwary ~ (1 Other

Station Number or Name; 340

Datum or Reference Elevation: }23.40 Javh ( 27)

Control Description: _DIs K Tu couen€TE STAMPED  SITEa) MO, 40

Control Location from Subject Facility, 7/, 6¢0a  LF PAST THE o+ Ramip i
AT TRE INTENSECT Ton) OF Lourk 1o ANA TNreastoTE oo
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Section 2 - Stormwater Management/ BMP Facility Construction Information:

- PraConstruction Mesting Held for Construction of SWM/BMP Facility: 0Yes ONo Eﬂ/Unknown
Approx. Consfruction Start Date for SWM/BMP Facility: Tmutjﬂ'rv-! 2004
Facility Monitored by County Representative during Construction: 0 Yes ONo E{Unknown
Name of Site Work Coniiactor Who Constructed Fucility: B.L. CZoWpEE Consrpucn of
Name of Professional Firm Who Routinely Monitored Construction: Vi r<ion pd
Date of Completion for SWM/BMP Facility: Maeud 2004 [ PEEMRER. Z0\Z ﬁ.'ef,dlzs)
Date of Record Drawing/Construction Certification Submittal: Q1 / s { 2013

( Note: Record Drawing wnd Construction Certifications ave reguired within thiviy (30} days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Construction Certifications wust be reviewed and approved by the James C‘riy County Environmenial
Division prior o f' inal m.specimn, acceptance and boml oF stirety f'elease. }

Section 3 - Owner / Dasigner { Contractor Information:

Owner/Developer: - {Note: Site Owner or Applicani responsible jor development of the profect.)

Name: Aoy TrRoebevy  Lusy
Mailing Addressi___ 12 SO uret TreD. Srecer
. Bremmons  NA 29219
Business Phone; 453 — A é - 90 Fax: N7~ _:PXE"QQ&""}

Contact Person: . Title:

Design Professional: ( Note: Prafessianal Engineer ar Certified Land Surveyor responsibla for the design and
. preparmfan of plans and specifications for the Stornrwater Managemant / BMP facilily. }

Firm Name: _Liwomar . TestoN  (oae B WHOLEM (it wmmma:i OF VHB I
Mailing Address: _ 38y Me ] AWS CHL"—CA_E e

Business Phone: IS =295 O @\J :

Fax} 35X - 220 -XSh Y .
Responsible Plan Preparer: __ STEPHEN A  EomgD |, LS
Title: __ fBeancwear -

Plan Name: Wit B vlil). o2/ SIRARUTOM € ENTER.

Firm's Project No. 22003 VS 1= OO, 5 [ 22 <00
PlanDate;___CR |20 | 2004 -

Sheet No.'s Applicable to SWM/BMP Facility: (=2 / _(:_LL.' (=5 1¢0=2 18 _

BMP Contractor: - (Noie: Site Work Conlractor direcily responsible for construction af the Stormwater
Management / BMP facilily.)

Neme: _R.L. Cpowopre  UshytRaciton

Mailing Address:_ PO, Boy 2125 . :
. Sewesgacte  Vieetwis 2380 :
Business Phona: UL ”jﬂ-i g9- qul‘-i 8

Pax: B0t —%€d -4 4]

Contact Person: Congry ) FT(HU-I BeXYA

Site Foreman/Supervisor: Mwﬁ

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

Certifying Professionals: ( Note: 4 Registered Professional Engineer or Certified Lavid Surveyor is responsible for
preparation of a Record Drawing, sometimes referved to as an As-Built plan, for the -
drainage system for the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer Is responsible for the inspection, monitoring and
certification of Stermwater Management / BMP facilities during its construction. )

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilitles

Record Drawing Certification Ceonstruction Certification

Firm Nme:\lmme Hmsﬂ (?)F«Us‘rbu] Firm Name: JLM.‘)&E__HAM;ME&LMTW
Mailing Address: 261 M¢ Lpads Cin, ST > Muiling Address: 35! Mclins GRrOLE rhgne'ﬁ»

Ledbmspues , V& 23185 _iaminves (YA 23185
Business Phone: X% F - 210 - o520 Business Phone: _ 353 =220 ~ DSUO
Fax: F8F - 220 - BSUH . Fax: 153 -220 ~954Yy
Nanie: g‘{ﬂﬂe‘r\ (l QuAED | LS Name: ot % vy .
Title:  Praasiod @At Title: '

Signature: G 62 (237 Sl Signature: - ,

Date: _t/\5 /42 Date: . OI‘/IS'JHS

I hereby certify to the best of my knowledge 1 hereby eertify to the best of my knowledge

and belief that this record drawing represents the actusl and belief that this Stormwater Management/BMP
condition of the Stormwater Management / BMP facility was monitored and constructed in

facility. The facility appears to conform with the sccordance with the provisions of the approved
provisions of the approved design plan, specifications design plan, specifications and stormwater

and stormwater management plan, except as specifically management plan, except as specificatly

noted. noted.

WHERE Wt WERE At viDER COATAACTULL. OBLiGIY
TO PEOVIDE  conqreUcxion  OQUERDIGHT | D WHELE
STAPF Ay MoT  PrgwemNTt  RRING Cammvmw.
UTE INESTIGATION REVEACS THAT T© THF
BBT OF 1Y  KNOULEPGE  AND UNDERETAN DI XD
ML VIATERIALS  AND APPUTENANCES ANPELR TO
WWEBEEN [NSAWUGD GENSRAL N ACORDANCE

WITH THS apedovep  fLAnD  AND WEUF((ATLaWS |

Virgi b pre;%%g-&ession Engineer
Certified J.and eyor o
» 13

Smwﬂ'*o
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Section 5 - Record Drawing and Construction Certification Reguirements and Instructions:

o

N

PreConstruction Meeting - Provides an opportunity to review SWM /BMP facility construction,
maintenance and operalion plans and address any questions regarding construclion and/ar
monitering of the structure. The design engineer, certifying professionals (if different),

Owner/Applicant, Contractor and County representative(s) are encouraged fo attend the

preconstruction meeting. Advanced notice to the Environmentdl Division is requested. Usually,
this requirement can be met simultaheously with Erogion and Sediment Control ptecunstructmn
meetings held for the project.

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

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

Construction Certification. Construction of Stormwater Management / BMP facilities which
contain impoundments, embankments and related engineered appurtenances including subgrade
preparation, compacted soils, structural fills, liners, geosynthetios, filters, seepage controls, cutofls,
toe drains, hydraulic flow control structures, etc. shall be visuatly observed and monitored by 2
Registered Professional Engineer ot his’her authorized representalive, The Engineer must certify
that the structure, embankment and associated appurtenances were built in accordance with the
approved design plan, specifications and stormwater management plan and standard accepted
coustruction practice and shall submit a written certification andfor drawings to the Environmentat
Division as required. Soil and compaction test repotts, concrete test reporls, inspection reports,
logs and other required construction material o installation documentation may be required by the
Environmental Division lo substantiate the certification, if specifically requested. The Engineet
shall have the autharity and responsibility fo make minor changes to the approved plan, in
coordination with the assigned Counly inspector, in order to compensate for unsafe or unusual
conditions encountered during construction such as those related to bedrock, soils, groundwater,
topography, etc. as long as changes do not adversely affect the integrity of the structure(s). Major
changes to the approved design plan or structure must be reviewed and approved by the original
design professional and the James City County Environmental Division,

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

Dual Purpose Facllitles - Campletion of construction zlso includes an interim stage for
Stormwater Management / BMP facilitiss which serve dual purpose ss temporary sediment basing
during construction and as permanent Stormavater management / BMP facilities foliowing
construction, ance development and stabilization are substantially complete. For these dual
purpose facilities, construction certification is required once the temporary sediment basin phase of
construction is complete. Final record drawing and construction certification of additional
permanent components is required once permanent facility construction is complete.

Iaderim Construction Certification is required for those dual purpese embankment-type facilities
that are generally ten (10) feet or greater in dam height (*) and may not be converted, modified or
begin function as a permanent SWM / BMP structure for a period generally ranging from six (6) to
eighteen {18) monfhs or more from issuance of a Land Disturbance permit for construction.
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Interim or final record drawing and conslruction certifications are not required for temporaty
sediment basins which are designed and constructed in accordance with current minimum
standards and specifications for temporary sediment basins per the Virginin Erosion and Sediment
Control Handbook (VESCH); have a temporary service life of less than eighteen (18) months; and
will be removed completely once associated disturbed areas are stabilized, unless a distinct hazard
to the public's health, safety and welfare is determined by the Environmental Division due to the
size o presence of the structure or due 1o evidence of improper construction.

(*Note: Dam Height as referenced above is generally defined as the vertical distance from the
natural bed of the stream or waterway at the downslream toe of the embankment to the top of the

. emtbankment structure in accordance wilth 4VAC50-20-30, Virginia Impoundment Structure
Regulations and the Virginia Dam Safety Progzam.)

Record Drawings shall provide, at a minimum, all information as shown within these requirements
and the attached RECORD DRAWING CHECKLIST specific to the type of SWM/BMP facility
being constructed. Other additional record data may be formally requested by the James City
County Environmental Division. (Note: Refer fo the current edition of the James Cily Counly
_Guidaiines for Design and Construction of Storarwater Managenent BMP 's manval for a
complete list of acceptable BMP's. Currenily there ave over 20 acceptable waler gualily {ype
BMP s accepled by the Couwniy.)

Record Drawings shall consist of bluefblack line prints and a reproducible (mylar, sepia, diazo,
etc.) set of the approved stormwater management plan including applicable plan views, profiles,
sections, detalls, maintenance plans, etc. as related to the subject SWM / BMP facilily. The set
shall indicate “RECORD BPRAWING * in large text in the lower right hand comer of sach sheet
with record elevations, dimensions and date drawn in a clearly annotated format and/or boxed
beside design values. Approved design plan values, dimensions and data shall not be removed or
erased. Drawing sheet revision blocks shall be modiffed as required to indicate record drawing
statns. Elevations to the nearest 0.1' are sufficiently aceurate except where higher accuracy is
needed to show positive drainage, Certification statements as shown in Section 4 of the Record
Drawing and Construction Certification Form, or similar forms theraaf, and professional
signatures and seals, with dafes maiching that of the record drawing status in the revision or title
black, are also requirved on all essociated record drawing plans, prints or reproducibles.

Submissien Requirements. Initial and subsequent submissions for review shall consist of a
minimum of one (1) bluefblack line set for record drawings and ons copy of the cansiruction
certification documents with approprizie transmittal. Under certain circumstances, it is understood
that the record drawing and construction certification submissions may be performed by different
professional firms. Therefore, record drawing submission may be in advance of construction
certification or vice versa. Upon approval and prior to release of bond/surety, final submission
shall include one (1) reproducible set of the record drawings, one (1) blue/black line set of the
record drawings and one (1) copy of the construction certification. Also for current andfor future
incorporation into the County BMP datubase and GIS system, it is requested that the record
drawings also be submitted to the Environmental Division on a diskeite or CD-ROM in an
acceptable electronic file format such as *.dxf, *.dwg, etc. or in a standard scanned and readable
format. The electronic file requirement can be discussed and coordinated with Environmental
Division staff at the time of finzl submission.
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

| { Key for Checkiist is as follows: XX Acceptable  N/A Neot Applicable ‘Il_i.’_ Incomplete )

I. Methods and Presentation: ( Required for all Storarwater Managemem / BMP facilities,)

XK 1. All constructed facilities meet approved design plans, unless ctherwise shown. Record
information or deviations from approved design plan shown in clenrly ennotated format andfor
boxed beside design values.

&i 2. Elevations to the nearest 0.1 unltess higher accuracy is needed to show positive drainage.

X:’{ EN All plan sheets labeled with “RECORD DRAWING” in large text in lower right hand corner

i (Approved County Plan Number and BMP 1D Code can be included if known).
XX a4 All plan sheet revision blocks modified to indicate date and record drawing status.
XA?( 5. All plan sheets have certificalion statements and certifying professional’s signature and seal.

X

XX

XX

W

XX

A

WA
XX

I.

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

All requirements of Section I (Methods and Prescnlﬂlion}. apply to this section.

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

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

Top widths, berm widths and embankment side stopes.

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

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

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

Elevation of the principal spillway crest or outlet crest of the structure,
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16.

11

12.

13,

14,

15,

16.

17

8.

19.

20.

21.

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

Dimensions, locations and elevations of outlet orifices, weirs, slois and drains,
Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable haich is

present or not,

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

Top of impervious core embankment, core trench limils and elevation of cnt-off trench bottom.
May need ta obtain this information during construction.

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

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

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

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

Maintenance plan taken from approv;ad design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility.

BMP vicinity prqpeﬂy cleaned of stockpiles and construction debris.

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

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility, '
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Brenmpem Wer Petsarion Basiy WitH Treriac ertesmon
STORMWATER MANAGEMENT/ BMP FACILITIES gy a0 PLAAITE Pelr
RECORD DRAWING CHECKLIST
BENCH
( Key for Clecklisi is as fallows: XX Acceptable  N/A Not Applicable Inc Incomplete )

Group A - Wet Ponds ¢ lucliudes A-1 Smail Wet Ponds; A-2 Wet Ponds; A-3 Wet Ext Det Ponds. )

Al All requiremonts of Section I1, Minimum Standards, apply to Group A facilities.

AZ, Principal spillway consists of reinforoed concrete pipe with O-Ring gaskets for watestight joint
construction.

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

A4, Access for maintenance and aquipnﬂent is provided to the forebay(s). Access corridors are al least

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

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

monitering purposes.

M~

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

NIk

Kk am Minimum 6 percent slope safety hench exlending a minimum of 15 feet outward from normal pool
edge znd/or an aguatic bench extending a minimum of 10 feet inward from the normal shoreline
with a maximum depth of 12 inches below the normal pool elevation, if applicable, per the
approved design plans. (Note: Safely benches may be waived if pond side slopes are no steeper
than 4H:1V),

N!Pﬁ' AB. No trees are present within a zone 15 feet around the embankment toe and 25 feet from the
principal spillway structure. -

Xk_r A9, Wet permanent poal, ‘lypicaliy 3 to 6 feet deep, is. provided and maintains level within facility.
| Ejﬂ_ Al0, LO\V flow orifice has a non-clogging mechanism; I

M All. A pond drein pips with valve was provided.

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

N!& Al13,  End walls above barrels (vutlet pipe) greater than 48 inch in diameter are fenced to prevent a fall
hazard,
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N/A

( Key for Checklist is as follows: XX Aeceptabie  N/A Not Applicable Tuc In ctimp!ere )

IV.

STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

Group B - Wetlands ¢ includes B-1 Shallow Marsh; B-2 Ext Det Shallow Wetlands; B-3 Pond

Bl1.

B2,

B3.

B4,

B35.

BS,

B7.

B8,

Wetland System and B-4 Pocke! [Fetland )
Same requirements as Gronp A Wet Ponds.
Minimum 2:1 length to width flow path provided across the facility,
Micropool provid;d at or around outle;t from BMP (generally 3 to é ft. dc':cp).
Wetland type landscaping provided in accordance with approved plan. Includes correct
pondscaping zones, plent species, planting arrangements, wetland beds, ete, Wetland plants

include 5 to 7 emergent wetland species. Individual plants at 18 inches on center in clumps.

Adequale wetland buffer provided (Typically 25 fi. outward from maximum design water surface
elevation and 15 . setback {o structures).

Mo more than one-half (V4) of the wetland surface arez is planted.
Taopsoit ar wetland mulch provided to.support vigorous growth of welland plants.

Planting zones staked or ﬂa_ggcd in field and locations subsequentiy established by appropriate
field surveying methods for record drawing presentation,
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Exve poee Wer TrrenTton BAsind Wdt Faptiags INmeirAaTion
STORMWATER MANAGEMENT / BMP FACILITIES Ane yo0 PLAan iAo

RECORD DRAWING CHECKLIST BEACH
{ Kep far Checklist is as follows: XX Acceptable  N/A Not Applicable * Ine Incomplete }
V. Group C - Infiltration Practices ( Includes C-1 Infiliration Trenck; C-2 Infiitration Trench;

C-3 Infiltration Basin; and C-4 Infiltration Basin )

INC,. Ci, All requirements of Section 11, Miniraum Standards, apply to Group C facilities as applicable,
><>< C2.  Facility is not located on fill stopes or on natural ground in excess of six (6) percent. . i
KX’ C3. Pretreaiment devices pravided prior to entry into the infiltration facility. Accepieble pretreatment

devices include sediment forebays, sediment basing, sediment traps, sump pils or infets, grass

channels, plunge pools or other acceptable measures,
}:1 jA_ C4. Three (3} or more of the following pretreatment devices provided to protect long term integrity of

structure: grags chaunel; giass filter stiip; bottom sand layer; upper filter fubric layer; vse of

washed bank run gravel aggregate.

C5. Sides of infiltration practice lined with filter fabric,

C6. ‘Pacility was not used for erosion and sediment cantrol purposes and sediment was prevented from
enfering the facilily to the greatest extent possible during construction.

C7. - Stabilization and acceptable vegetative cover established over contributing drainage area prior to
conveyance of stormwater to the facility.

C8. Minimum one hundred (L0)) foot separaticn horizontally from any known water supply well and
minimum one hundred (100} foot separation wpslope from any building.

Co. Minimym twenty-five (25) foot separation down geadient from any structure.

Cl1. Mo visual signs of ergsion or channel degradation immediately downstream of facility.

C12. . Facility does not cusrently cause any apparent surface or subsurface water problems to downgrade
properties,

Cl13. Observation well provided.

1778

XX

WX

XX

XX _ C10.  Stormwater outfalls pro{'ided for overflow associated with larger design storms.
e

XX

NA

XK

Ccl4. Adequate, ditect access provided to the facility for future maintenance, operation and inspection,
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Accepiable  N/4 Not Applicable Inc Incomplete )

[ VI Group D - Filtexing Systems ¢ Jncludes D-1 Bioretention Cells; D-2 Surface Sand Filters; D-3

DI.

D2,

D3,

D4,

D3,

Dé.

D7

D9,

Di1g.

Dii.

D12,

DI3.

Dl4.

Underground Sand Filters; D-4 Perimeter Sand Filters; D-3 Organic
Filters; and. D-6 Pocket Sand Filters )

All requirements of Section IT, Minimum Standards, apply to Group D facilities.
Sediment pretreatment devices provided,

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

For D-1 BMPs (Bioretention Cells), plantings consist of native plant species; vegetation provided
was based on zones of hydric tolerances; trees and understory of shrubs and herbaceous materials
were provided; woody vegetation is absent from inflow localions; end trees are focated around

facility perimeter,

Faoility was 9ot used for erosion and sediment control purposes and sediment was prevented from
entering the facility to the greatest extent possible during construction,

No visible signs of accumnlated silt/sediment were present in the facility fellowmg construclion or
alternately, accumulated silt/sediment was properly removed .

Filtering system is off-line from storm drainage conveyance system,
Overflow outlet has adequate erosion profection.

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

" to the filtering structure.

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

“ the facility.

Minimum fifty (50) foot separation from any slope fifteen {15} percent or grester. Minimum one
hundred {100) foot separation harizonlally from any known water supply well, Minimum one
hundred (100) foot separahon upslope and tweniy-five (25) foot separation downslope from any .
building.

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

Mo visual gigns of erosion or channel degradation immediately downstream of facility.

Adequate, direct access provided to the pretreatment area end/or filter bed for future mainienance.
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AS-BUILT PLAN CHECKLIST

N / /Jr : STORMWATER MANAGEMENT / BMP FACILITIES
|

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Inc Incomplete )

f
)

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

El.

E2.

E3.

B4,

E5.

E6.

E7.

EB,

E?.

El0,

Ell.

E12,

El3.

El4.

El5.

El6.

E-3 Biofifters )
All requirements of Section If, Minimum Standards, apply to Group E facilities as applicable,
Open chanuel system has constructed longitudinal slope of less than four (4) percent.
No visval signs of erosion in the c.)pen channel system’s soil and/or vegetative cover.

Dpen channel side slopes are no steeper than 2H:1V af any location. Preferred channe! sideslope
is 3H:1V or flatter,

No visual signs of ponding are present at any location in the open channel system, except at rock
check dam locations for E-1 systems {Wet Swales).

For E-2 BMPs (Dry Swales), an underdrain systom was provided.
Treated timber or rock check dams provided as preireatment devices for the open channel system,

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

Grags cover/stabilization: in the open channel system appears adaptable to the specific soils and
hydric conditions for the site and along the channel system.

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

Facility was not used for ¢rasion and sediment control pnrposes and sediment was prevented from- -
entering the facility to the greatest extent possible during constructi_un.

No visible signs of accumulated silt/sediment were present in the facility following constiuction or
alternately, accumulated silt/sediment was properly removed and no adverse affects to the function
of the facility are anticipated.

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

For B-3 BMPs (Biofiltérs], sideslopes are 3H:1V maximum at any location,

For E-3 BMPs {Biofilters), the consiructed channel slope is less than or equal to three (3) percent
at any location. -

For E-3 BMPs (Biofiliers), the constructed grass channel is approximately equivalent to the
constructed roadway length.
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( Key for Checklist Is as follows: XX Acceptable  N/4 Not Applicable Inc Incomplete } ‘

VI

STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

Group F - Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention

Fl.

F2,

F3.

F4.

F3.

F6.

F7.

F8.

F9.

F10.
Fl11.
Fl2.

F13.

F14.
F15.

" Fls.

with Forebay )
All requitrements of Section II, Minimum Standards, apply to Group F facilities.

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

Timber wall BMP nsed in intermittent stream only. (ic. Prohibited in perennial streams.)

Porebay provided approximately 20 ft. upstream of the facility, Porebays generally 4 10 6 feetin

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

Principal spilhway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring

“gaskels for watertight joint construction,

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

Low flow orifice, if used, has a minimum diameter of three (3) inches or two-(2) inches if internal
orifice conirol was ulilized and a small, cage type external irash rack.

Timbers properly reinforced or concrete footing provided if shil conditions were prohibitive.
Timber wall cross members extended to a minimum depth of two (2) feet below ground ‘eievation.
Protection against erosion and scour from the low flow orifice and weir-fk;w trajectory provided.
Stilling basin of standard outlet prolection' provided at princigz'ﬂ spilh.vay outlet.

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehip]e use, Access extends to forebay, standpipe and limber wall, a5 applicable.

No visual signs of undercuiting of timber walls or clo geing of the low orifice were present.

No visual signs of erosion or _channel degradation immediately downstream of fa;:ility.

No visible signs of accumulated silt/sediment were present in the facih;ty following construction or

alternately, accumulated silt/sediment was properly removed and no adverse affects to the function
of the facility are anticipated.
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STORMWATER MAN AGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

{ Key for Checklist is as follows: XX Acceptable  N/A Not Applicable Ine Incomplete )

1X,

Group G - Open Spaces { Inclhudes All Open Space Types G-1; G-2; and G-3 } .

Gl. All requiremenis of Section {l, Minimum Standards, apply to Group G facilities as applicable.

G2. Construeted impervious areas appsear to conform with locations indicated on the approved plan and
appear lass than sixty (60) percent impetvious in accordance with the requirements of the James
Cily County Chesapeake Bay Preservation Ordinance,

G3. Dedicated open space areas are in undisturbed common aress, conservation easemenis or are
protected by other enforcesble instruments that ensures perpetual protection. :

G4. Provisions included to clearly specify how the natural vegetated areas utilized as dedicated open
space will be managed and field identified (marked).

G5. Adequate protection measures were implemented during construction to protect the defined
dedicated open space areas. '

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

graded).
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STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Hey for Checklist is as follows: XX Acceptable  N/A Nel Applicable Inc Incomplete )

X

Storm Drainage Systems {Associated with BMP’s Only)

( Includes all incidental stormwafer drainage conveyance systems associated with SWM/BMP facilities
such as ensite or offslte storn drains, open channels, inlels, manholes, junctions, outlet profeciions,
deflaclors, ete. These facilities are external to the ireatment finction of, bul are divectly associated with
drainage.to and/or fion a constructed SIWM/BMP facility. The intent of this portion of the certification is -
to accurately identify the type and guantily of inflow or oulflow points associated with the facility for future
reference. The Professional may use histhar own discretion to determine inclusive facilities to meet the
intent of this section. As a general rule, storm drainage sysiems would include incidenial facilities to the
nearest access structure upsiope or downslope from the normal physical limits of the facility or 800 feet of
storm droinage conveyance system length, whichever Is less. )

SD1.  Allrequirements of Section 1T, Minimum Standards, apply t.u Storm Drainage Systems.

SD2,  Horizonlal location of all pipe and stractures relative to the SWM/BMP feeility.

SD3.  Type, top elevation and invert elevation of all aceess type struchures (inlets, manholes, atc.).
SD4.  Material type, size or diameter, class, invert elevatioas, lengths and slopes for all pipe segments.
8D35.  Class, length, width and depth of riprap and outlet protections or dimensions of special energy

dissipation structures,

Other Systems ( Includes any non-typical, specialty, manufactured or iungvative stormwater
management/BMP practices or systems generally accepied for use as or in
confunction with ether acceptable sioravater management / BMP practices.
Requires evidence of prior satisfactory indusiry use and prior Envivonmental
Division approval, waiver or excepiion .)

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

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

STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST '

References { The James City-County Record Drawing and Construction Certification Fornts and

Checklists for Stormwater Management / BMP facilities were developed using the
Jollowing sonrces and references., )

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

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

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

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

- Prince Georges County, Maryland, As-Built Requiremenis Retention or Detentian Pond/Basin,

Prince William County, Virginia, Stormwater Management Fact Sheet.
Siafford County, Virginia, As-Built Plan Checklist.

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

USEPA/Watershed Management Institute, Stormwater Management Inspection Forms,

Virginia Impounding Structure Regulations (Dam Safety), Department of Conservation &
Recreation, 1997, o '

Virginia Erosion and Sediment Control Handbook, Third Edition 1992, Virginia Department of
Conservation and Recrsation, Division of Boil and Water Canservation,

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

File: Shared\SWMProg\BMP\Certif\RDCC_fillable.wpd
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James City County Environmental Division
Stormwater Management / BMP Inspection Report
Subsurface - Detention and Infiliration Facilities

County BMP ID Code (if known): }M A1

Name of Facility: Uskj*“’\e -Woll YA (’L,bu._:\‘\ Q) BMP No.: \ Date: Q l } 5‘ 3
Location: iy W : vory ek ‘ \C

Name of Owner: \,.\b?r*\-\‘/ DWF‘*‘{ ‘TTLLS‘F

Namé of Inspector; Twna Crcec: V'\ ‘

Type of Facility: 1 \Ayminon / Pelenkion Posin

Weather Conditions: ( ! ! L d 5( Type: Final Inspection  [J County BMP Inspection Program ] Owners Inspection
H an inspection item is not applicable, mark NA, otherwise mark the appropriate column,

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the functionfintegrity of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and prevent damage to the facility.

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

Faciliyfem [ 0K | 'Rowtine . | Urgeme o Comments -

Accessibility:

Rouds /
/

Parking Areas

Gates

Locks

Safety Fencing

Access Points:

Trap Doors

Manholes/ Vaults ./

Grates

Obsery Wells

Pretreatment Devices: B[/nlel D Sump O Forebay [ Other

Sediment o
Trash & Debris v
Structore e

Other £ posion v
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Facility Ttem

QK.

Routine

Urgent

Comments:

Primary Storage/ Infiltration Area Structure (Pipe, Stone, ete):

Trash & Debris

Sediment

Ponding / Drawdown

e
v
v

Cracks

Joints

Seams

Coating

Acsthetics

v

Other

Inlet Structure # 1 (Describe Location):  \J u O‘C 6(_'25\ (4]

Condition of Structure

—

Erosion

o

i\ eRoEicn- A yna2e

Trash and Debris

Sediment

Aesthetics

[

Other

Inlet Structure # 2 (Deseribe Location):

<E ot Posin

Condition of Struchre

Erosion

v

Qil\ COSDN — M2,

Trash and Debris

Sediment

Aesthetics

NISE

Other

Inlet Structure # 3 (Describe Location):

Condition of Structure

Erosion

Trash and Debris

Sediment

Agcsthetics

Other

OQutlet - Principal Overflow or Bypass Structure (Describe Loeation): 92 o En M

Condition of Structure

Erosion

X% Mine @ils

Trash and Debris

Sediment

R

Other

Page 2 of 3




a
L

© Facility Item

_ .:Rout‘ine\

Urgent

Cominents

Nusiance Type Conditions:

Mosquito Breeding

Animals, Rodents

Graffiti

VAL

Other

Perimeter (Contributing Drainage Area) Conditions:

Stabilization

g

Mminatz i\ eCsion /J.-A\EE 3‘ oud\et]

Vegetation Condition

Trash and Debris

Aesthetics

/I

Other

Remarks:

Title: éﬂ\/ | s

Overall Environmental Division Internal Rating: S
Signature; w

e *4} 5|2

T

SWMProg\BMP\ColnspProg\SubDetInfil. wpd
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COUNTY OF JAMES CITY, VIRGINIA j Cop P

DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this “ih y of &C@Mb@f ,2003
between 1 bes ‘k/ ropecty Lim ted Yartnesshe i
and all successors in interest, ("CdVENANT OR(S),") owner(s) of the following property: _

N\I"H’IC— Wit Disdri bution nte
project name, Seetiovi A Yaree| A-2 , <stenchouse Commece tar K

Document No. , Deed Book Page No. ; Instrument No.
0300 342 1% , and the County of James City, Virginia (“COUNTY.")
WITNESSETH:

o7 o We, the COVENANTOR(S), with full authority to execute deeds, mortgages, other
" covenants, and all rights, titles and interests in the property described above, do hereby covenant with
the COUNTY as follows:

1. The COVENANTOR(S) shall provide maintenance for the drainage system including

- ==~ -any runoff control facilities, conveyance systems and associated easements, hereinafter referred to as
-7 the "SYSTEM," located on and serving the above-described property to ensure that the SYSTEM
+ 27 #is and remains in proper working condition in accordance with approved design standards, and with
-~ - the law and applicable executive regulations. The SYSTEM shall not include any elements located

- -within any Virginia Department of Transportation rights-of-way. '

R 2. Ifnecessary, the COVENANTOR(S) shall levy regular or special assessments against
i ail present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM

1s properly maintained.

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

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

5. If, after reascnable notice by the COUNTY, the COVENANTOR(S) shall fail to
maintain the SYSTEM in accordance with the approved design standards and with the law and
applicable executive regulations, the COUNTY may perform all necessary repair or maintenance
work, and the COUNTY may assess the COVENANTOR(S) and/or all property served by the
SYSTEM for the cost of the work and any applicable penaltles

Uneltrmind- 4t 04000 288

Pagel . Revised 01/02




6.  The COVENANTOR(S) shall indemnify and save the COUNTY !ilarmless from any
and all claims for damages to persons or property arising from the installation, construction,
maintenance, repair, operation or use of the SYSTEM.

7. The COVENANTOR(s) shall promptly notify the COUNTY when the
COVENANTOR(S) legally transfers any of the COVENANTOR(S)" responsibilities for the
SYSTEM. The COVENANTOR(S)' shall supply the COUNTY with a copy of any document of
transfer, executed by both parties.

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

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

. INWITNESS WHEREOQF, the COVENANTOR(S) have executed this DECLARATION OF
COVENANTS as of the date first above writien.

ALaO T Linesey™d, JIR..P.

__Print Name/Title

COVENANTOR(S)

Print Name/Title

ATTEST:

Page 2 ' Revised 01/02




COMMONWEALTH OF VIRGINIA
CITY/COENTY OF __ Al Chmon

1 hereby certify that on this Z? day of /Q@”éé’mée/ 20 ,6’5 before the subscribed, a

Notary Public of the Sta}e of Virginia, and for the City/Gounty of K Gﬁ s , aforesaid
personally appeared Alan T. ﬂ(j;@,r 1:- T - and did acknowledge the aforegomg

instrument to be their Act.

N WITNESS WHEREOF I have hereunto set my hand and official seal this V day of
Decembers 2003

Lila B

Notary Public
- ..My Commission expires: ﬂ(ﬂ/f/f'@gé’«/ gzz 200 5/

Approved as to form:

C//éw

County Attomey

This Declaration of Covenants prepared by:

J,'\AUA Dame

int Name)
%glzjsfﬁr MANASEL

L1 BeeTy YeoPoexy TRUST
(Title)
12 Soar Thie® ST

(Address)
Bretimionid \[4 22219

(City) (State) (Zip)

drainage.pre

Page 3 Revised 01/02
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AES CONSULTING ENGINEERS

"5 Ot Townases, et~ 21 TER OF TRASHITTAL

WILLIAMSBURG, VIRGINIA 23188

Phone: (757) 253-0040 WC Oc]’{ ;‘WU /U?

Fax: (757) 220-8994

: DATE JOB NO.
. . FROM:
Co.: James City County Environmental Frank Sluss
RE
Address: BMP Asbuilt at Wythe Will Dlstrlbutlon
Center =7 T
cc

WE ARE SENDING YOU THE FOLLOWING ITEMS: Aittached
[[] Under separate cover

[ Original(s) [ Print(s) [ Plan{s) [[] Specification(s) [] Change Order

[] Copy of letter(s) [] Other:
COPIES DATE No. of Pages DESCRIPTION
3 4/30/04 2 As-builts for BMP at Wythe Will Distribution Center

THESE ARE TRANSMITTED as checked below:

For your approval [_] For your signature [ For review and comment

X1 For your use [] As you requested [] As requested by: 7 0 Zpﬂ/b{
7/’9 ,?é
] Other:
3’%

REMARKS:

Scott,

These survey as-builts reflect the 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 county. Please refer to the approved site plan by Landmark
Design Group or to Landmark Design Group for guestions pertaining to the design of the BMP and to 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

If enclosures are not as noted, kindly notify us at once.

File name: C:\Documents and Settings\ifs\My Documents\JCCOUNTY ENVIRONMENTALL.doc Page 1 of 1
Form Rev. 7/02
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WY THE-WI LL

k;‘i’ M M
OCTOBER 24, 2003
REVISED APRIL 23, 2004
| :
- Y
Legend
(UG) INDICATES UNDERGROUND UTILITY ‘
(OH) INDICATES OVERHEAD UTILITY
ExEma DESCRFTON FROPOSED SHEET INDEX STATISTICAL DATA
SOV — SANITARY SEWER SAN -
14
WATER
.................... s S PARCEL. I.D. NUMBER: ALL OF GPIN 1220100023 ;
STORM SEWER SHEET NG. DESCRPTION ‘ :
B ELECTRIC LINE £ o4 . COVER SHEET PART OF GPIN 0640100001 _ 1
t?“! |
- G‘ .
GAS LINE c-2 EROSION AND SEDIMENT CONTROL PLAN
ZONING: PUD-C, PLANNED UNIT DEVELOPMENT = COMMEHCIAL
TELEPHONE rry AND ENVIRONMENTAL. INVENTORY WITH IF’HOFFEHS
DU B CABLE TV LINE | c-3 LAYOUT PLAN
mewwfﬁ"g CLEANOUT —_ C-4 GRADING AND DRAINAGE PLAN BUILDING AREA: 100,000 S.F. (FUTURE EXPANSION - 43,200 SF.)
£ FORCE MAIN 2 ,
T cs5 UTILITY PLAN BUILDING HEIGHT: 26'-0" (MIN CLEAR HEIGHT) |
"Ou MANHOLE ——em c-6 . UTILITY PROFILES ‘
T, CATCH BASN/CURB BASN  —WIgp c-7 BMP DETAIL AND NOTES TOTAL AREA: 15.58 Ac. '
n DROP INLET, — c-8 GENERAL. NOTES AND DETAILS o (
~~~~~~~~~~~~~~~~~~ G PLASTIC YARD DROP INLET — &5 C-9 EROSION AND SEDIMENT CONTROL NOTES AND DETAILS TOTAL DEVELOPABLE ASHEA: 13.88 Ac.
— HEADWALL (W/ WNGS) — C-10 VDOT NOTES AND DETALS PROJECT AREA: 1558 Ac. |
o w " FLARED END SECTION - ——4FES c-u RAMP DETAILS | N
ey WATER METER —- c-12 TRAFFIC MARKING DEMOLITION AND PROPOSED AREA DISTURBED: 15.58 Ac. |
W METER VAULT —— MARKINGS AND DETAILS -IMPERVIOUS AREA: 4.67 Ac. (30%)
~{ it YARD HYDRANT (SIAMESE CONNECTION) et y/ Cc-13 PUMP STATION NOTES AND DETAILS ~OPEN SPACE: , 1091 Ac. (70%) |
e FIRE HYDRANT et FH L-1 PLANTING PLAN . 3
,,,,,,,,,,,,,,,, A VALvE —_— L-2 PLANTING SCHEDULE, NOTES AND DETALS PARKING SPACES: | | y Ed
TELEPHONE PEDESTAL / F-1 : LIGHTING PLAN » - REQUIRED: 40 SPACES Li':c\a%%-r Pesz u?-r Ey:g_oELEPELso %‘IEI&I)\HGEST SHIFT;
o v ' ~STANDARD: 3 38 SPACES ;
»3“‘“’"‘*"‘ . i
o POWER POLE - -DISABLED PEHSONS 2 SPACES (1 VAN ACCESSIBLE) N R
i —— . GUY WIRE B ——— A _ i . ‘ ¢ )
o POLE MOUNTED SIGN T PROVIDED: ; 80 SPACES ‘ 1
o GROUND ELEVATION »” ‘ -STANDARD: " 75 SPACES .
‘ GROUND CONTOUR ANDERSONS -DISABLED PERSONS= 5 SPACES (5 VAN ACCESSIBLE) N
% CONCRETE CURB (CG-2) Hﬁ%&‘;?@ggg :
CURB & GUTTER (CG-6) ;
REV. CONC. CURB & GUTTER F.EM.A. PANEL. NUMBER: 51020100108
oD R 4. CUTTR FEM.A. FIRM. ZONE ZONE X
GRAVEL PAVEMENT
CEMENT CONCRETE . :
SR s oo OWNER: SITE ENGINEER: ,
e G WYTHE-WILL DISTRIBUTING COMPANY INC. LANDMARK DESIGN GROUP !
s CROUECT LIMITS 6623 RICHMOND ROAD . 4029 IRONBOUND ROAD, SUITE 100 i\
RIGHT—OF—WAY LIGHTFOOT, VA 23090 ;}{ WILLIAMSBURG, VA 23188 { |
S CENTERLINE /BASELINE TELEPHONE: (757) 565"‘0351 TELEPHONE: (757)-253-2975 "
i s ot PROPERTY UNE FAX: (757) 565-3754 FAX: (757)_229"'0049
s DITCH, SWALE LINE ATTN: STEPHEN A. ROMEO W
Ty TREE NE COPYRIGHT ADC THE MAP PEOPLE PERMITTED USE NO. 20203118 DEVELOPER: ﬂ.o v
e FENCE ;
C TY LIBERTY PROPERTY TRUST
BB Bl GUARDRAIL a
% BORING LOCATION W/ M. VICINI MAP 12 SOUTH THIRD STREET iy, B
698—12 BENCHMARK SCALE: 1" = 2000 RICHMOND, VA 23219 % ] SR00% o) [ T ey
TELEPHONE: (757) 644-9111 = : ‘ & BoaD R ‘ ERTTPT TR
FAX: (757) 783-9969 &5 MAY 2004 T TR |
NOTE: SOME SYMBOLS SHOWN IN THIS LEGEND MAY NOT | R o) y G BHECR
NECESSARILY BE USED FOR THIS PROJECT. 3 Pl UHHHENT - ¥R T i, e B
Utility of Vi | 4 N - B SC RN
Miss Utility of Virginia i 1% . D A
4B e s o ey /
NOTES: -
.o TOF (4R &4)7
JAMES CITY COUNTY PLANNING COMMISSION REVIEWED THIE. PROJECT v , | e WB ) e
ON DEC. 8, 2003 IN ACCORDANCE WITH THE REQUIREMENTS: \OF | ) Bl oo
SECTIONS 24-147 AND 24-498(a)(D(f) OF THE ZONING ORDINANCE. : ﬁw_ B e | |
o ettt s i
THIS PROJECT IS SITUATED IN THE , S ‘ |
YORK RIVER - FRANCE SWAMP WATERSHED. ;
- ANY EXISTING UNUSED WELLS SHALL o myor B Engineers + Planners + Surveyors Jj
BE ABANDONED IN ACCORDANCE WITH VIRGINIAI CALL 1-800~552~7001 Landscape Architects + Environmental Consuitants : Yo &,03
STATE PRIVATE WELL REGULATIONS AND YA sEaunes 72 s RESPONSIBLE LAND DISTURBER: 4
JAMES CITY COUNTY CODE. THE RESFONSIBLE LAND DISTURBER FOR THIS:PROJECT WILL
WETL.ANDS AND LAND WITHIN RESOURCES PROTECTION 4029 ronbound RO, Sl 100 B4 Cremuch Rood — Sute 200 BE STEPHEN A. ROMEO, L.S. NO. 1448-8, OF LLANDMARK Project Number: [Dwg. Flie No.:
AREAS SHALL REMAIN IN A NATURAL UNDISTLRBED STATE ~ o (ron szt 1. (757 4732000 DESIGN GROUP, UP TO THE TIME OF THE PRECONSTRUCTION 2004500009 | 4768W
EXCEPT FOR THOSE ACTIVITIES PETJMHTEC%SYE SECTION Email: Imdg@andmarkdgwb.com Emal: Imdg@landmarkdg.com MEETING FOH LAND DISTURBING PERMIT. AT THAT TIME Drawing Number
23-9 (C)(1) OF THE JAMES CITY COUNTY : | THE OWNER WILL REDESIGNATE! THAT RESPONSIBILITY. _1

s,;ﬁ;s; ) - "13%71: 1 0F18 t



| \ 7 ' 7 =0T~

STRUCTION EROSION AND SEDIMENT CONTROL MEASURES ‘ WY=6804 >
SEQUENCE OF CON - 7. UPON COMPLETION OF SEDIMENT TRAP COMMENCE EARTHWORK BELOW FILL DIVERSION o _ENVIRONMENTAL INVENTORY = SN TS TN «
1. ESTABLISH TREE PROTECTION AND CLEARING LIMITS FLAGGING. ’ AND DIVERSION A—-B-C. Fr/gg %éogﬁ/\éc CONTROL MEASURES ARE ANTICIPATED PER ONSITE TOPOGRAPHIC SURVEY, WETLAND DELINEATION AND COUNTY GIS g4 PN 7 NN \me
- ~ -/ 2/ 7 el AL 7215
2. INSTALL TEMPORARY CONSTRUCTION ENTRANCES. THE CONSTRUCTION ENTRANCES 8 UPON ACHIEVING FiLL TO EDGE OF LOADING AREA UPLAND OF SEDIMENT TRAP INSTALL 1. TEMPORARY CONSTRUCTION ENTRANCE (VESCH 3.02) INFORMA TION: ) y ; ,{; f; N
SHALL BE IN PLACE IMMEDIATELY (NO LATER THAN 24 HOURS) UPOM START OF FILL DIVERSION G—H AND REMOVE FILL DIVERSION C—O. 2 SLT FENCE (VESCH 5.05) ' THE FOLLOWING ITEMS ARE NOT PRESENT WMITHIN THE LIMITS OF CONSTRUCTION? /2
CONSTRUCTION. l . ey
. UPON ACHIEVING SUBGRADE REPLACE FILL DIVERSIONS AND DIVERSIONS WITH DIVERSION . 3. STORM DRAIN INLET PROTECTION (VESCH 3.07) 7 TIDAL WETLANDS, TIDAL SHORES, NON~-TIDAL WETLANDS INSPAY -
. NSTALL PERIMETER SILT FENCE, TEMPORARY FILL DIVERSIONS, D/VER‘ﬁrON‘S: AND s DIKES AND INSTALL DIVERSION DIKE J—K. 4. TEMPORARY DIVERSION DIKE (VESCH 3.08) y e RESOURCE PROTECTION AREAS AND HYDRIC SOILS. g‘gﬁi@//e’ A
DIVERSION DIKES K—L AND M-N. 1 5 TEMPORARY SEDIMENT BASIN (VESCH 3.14) NON—TIDAL HETLANDS yay
4. PERFORM LIMITED CLEARING TO FACILITATE INSTALLATION OF TEMPORARY 10, THE CONTRACTOR SHALL AT ALL TIMES MAINTAIN PROPER SIZE AND SHAPE OF FILL 6 RIPRAP PROTECTION (VESOH 319) ///
SEDIMENT BASIN AND TEMPORARY FILL DIVERSIONS,/DIVERSIONS A—B——D—E£. DIVERSIONS, DIVERSIONS, AND DIVERSION DIKES AND ENSURE POSITIVE DRAINAGE FROM , . " THE FOLLOWING ITEMS ARE PRESENT WITHIN THE LIMITS OF CONS: ,
' ALL DISTURBED AREAS ON SITE TO SEDIMENT BASIN, 7. JEMPORARY SEEDING (VESCH 3.31) / R, 54 Z e !
5 UPON ACHIEVING COMPLETION OF INSTALLATION OF TEMPORARY FILL DIVERSIONS, 8 PERMANENT SEEDING (VESCH 3.32) —— SLOPES"25% OR GREAJER 1~71.07 7 2 A |
DIVERSION DIKES, DIVERSIONS AND TEMPORARY SEDIMENT BASIN, COMMENCE MASS 11, UPON ACHIEVEMENT OF FINAL SITE STABILIZATION — AS DETERMINED BY THE JAMES 5 SOL STABIIZATION BLANKET (VESCH J1.36) S - e |
EARTHWORK ACTIVITIES AND CONSTRUCTION OF IMPROVEMENTS UPLAND OF THESE CITY COUNTY ENVIRONMENTAL DIVISION ~ EROSION CONTROL MEASURES MAY BE REMOVED. : THERE WILL-BE NO OFF SITE LAND'DISTURBING rTH 7 A ey ]
MEASURES,  INSTALL APPROPRIATE SUPPLEMENTAL MEASURES CONCURRENTLY WITH 10. TREE PROTECTION (VESCH 3.38) \ e  LADSCA: | : .
CONSTRUCTION OF IMPROVEMENTS (IE. INLET PROTECTION, & ETC). DRAINAGE SYSTEM 12. DURING ALL PHASES OF CONSTRUCTION, THE CONTRACTOR SHALL PERFORM DAILY INSPECTIONS OF 1. DUST CONTROL (VESCH 3.39) P /@ g o &
DISCHARGE SHALL NOT BE REDIRECTED FROM TEMPORARY SEDIMENT BASIN 70 ALL RECEIVING DRAINAGE OUTFALLS, ~AND EROSION CONTROL MEASURES FOR SEDIMENT TRANSPORT 15" reypopapy SEDIMENT TRAP (VESCH 3.13) L ., v ;N g £ % 4
PERMANENT 6MP UNTIL RECEIPT OF APPROVAL BY COUNTY. FROM THE CONSTRUCTION SITE. ACCUMULATED SEDIMENT BUILD UP IS TO BE  REMOVED AND 15 OUILET PROTECTION (VESCH 3.18) YA /ot 3 2egl g Gzpd
DISPOSED OF ON-SITE AFTER EACH STORM EVENT. THE CONTRACTOR WILL BE RESPONSIBLE FOR ' ' P .. Y ¢ 285 & xgrg
6. CLEAR REMAINING AREA BELOW FILL DIVERSIONS/DIVERSIONS (A~B~CtD), AND INSTALL ANY ADDITIONAL SEDIMENT CONTROLS AND REMOVAL OF SEDIMENT CAUSED BY CONSTRUCTION 14. CULVERT INLET PROTECTION (VESCH 3.08) ./ 7 TN e ? Shaf 5 Lhis
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BMP_MAINTENANCE NOTES AND REQUIREMENTS O m L \V4
1) THE OWNER SHALL MAINTAIN 1 HP PORTABLE SUBMERSIBLE SUMP PUMP AND SUFFICIENT HOSE TO DEWATER THE 50 TOP_OF BASIN \ e E g <4
BMP IN THE EVENT OF AN INFILTRATION FAILURE. TEMPORARY PUMPING OF THE BMP WILL BE NECESSARY UNTIL » e \ / ISTING GRADE A 0
APPROPRIATE ACTION CAN BE TAKEN TO CORRECT THE INFILTRATION PROBLEM OR CONVERTED THE BASIN TO e T T e \ /. i) O
ANOTHER TYPE OF APPROVED BMP FACILITY. “‘*-~7L _ ~l/ 4|IR I 1l
2)  WHEN CONSTRUCTION OF THE INFILTRATION BASIN IS COMPLETE IT SHALL BE INSPECTED MONTHLY AND AFTER EVERY | 75 T == N D L o
MAJOR STORM EVENT. AFTER IT IS DETERMINED THAT THE INFILTRATION BASIN IS OPERATING PROPERLY, INSPECTIONS oA 7 =——- SROPOSED GRADE = Z
SHALL BE CONDUCTED SEMIANNUALLY AND AFTER LARGE STORM EVENTS. ALL INSPECTIONS SHALL SEARCH FOR EW—1—— AN = Y — < | o
POTENTIAL SOURCES THAT COULD ADVERSELY AFFECT THE BASIN'S ABILITY TO INFILTRATE STORMWATER. THE N2 N PROPGSED GRADE ~Z* - - ] O ILl
INSPECTIONS SHALL EXAMINE THE BASIN FOR ERODED AREAS THAT ARE BARE OF VEGETATION. IF SEDIMENT AND/OR V4 W= S
BARE SPOTS ARE FOUND IN THE BASIN, STEPS MUST BE TAKEN IMMEDIATELY TO RESOLVE THE PROBLEM. TRASH _ N\
AND OTHER DEBRIS SHALL BE REMOVED FROM THE BASIN AT THE SAME TIME AS THE INSPECTION. 70 — N N 1)) S
‘ 85 LF 15" HDPE @ 0.24% SLOPE N |
3) ALL FUTURE STORM SEWERS THAT DISCHARGE INTO THE INFILTRATION BASIN MUST FIRST BE ROUTED THROUGH A /N 3 5 1B O
PRETREATMENT STRUCTURE. 4 ———INV. = 69.00 > L 0 =
#—100 YEAR W.S.E. 64.80 INV. = 68.80 —
4) THE DRAINAGE SYSTEM MUST BE DEWATER AND FLUSH PRIOR TO REDIRECTING DISCHARGE FROM TEMPORARY 65 ”_—1 YEAR W.S.E. 64.60 M I §
SEDIMENT BASIN TO THE BMP. THE WATER FROM THE DEWATERING AND FLUSHING SHALL BE DISCHARGED INTO THE (O == . e , VBT 57D FoT—
TEMPORARY SEDIMENT BASIN. BOTTOM OF BASIN T TOYEAR-W.S:E—64:00 CLASS 1 RIPRAP. E
ELEV. 62.00 < S R M
5) THE INFILTRATION BASIN SHALL NOT BE PLACED INTO SERVICE UNTIL THE ENTIRE CONTRIBUTING DRAINAGE AREA HAS 2 YEAR W.S.E. 63.40 2.2 G.F. REQD. W
BEEN STABILIZED AND THE INFILTRATION BASIN HAS ESTABLISHED A COMPLETE COVER OF VEGETATIVE TURF. _ £
6) THE BASIN SHALL BE CLEANED OUT UPON SEDIMENT ACCUMULATION EXCEEDING 12 INCHES IN DEPTH. 60 | D“ig’;’f\‘n °°§3/24/03
7) THE PRETREATMENT STRUCTURE SHALL BE CLEANED OUT UPON SEDIMENT ACCUMULATION EXCEEDING 6 INCHES IN PIPE PROF[LE Checked: Scale:
DEPTH. ) WAB 1n_2°1
VERTICAL r=§ ’ File Mgr./Drawn; {CADD File name:
8) VDOT DOES NOT ASSUME RESPONSIBILITY FOR MAINTENANCE OF THE DETENTION/RETENTION POND OR ITS STRUCTURE, iy WAB C-7.dwg
AND SHALL BE SAVED HARMLESS FROM ANY DAMAGES. HORIZONTAL 1=10 . : ,
Project Number: | Dwg. File No.:
9) THE OWNER SHALL COORDINATE THE INSTALLATION OF THE LANDSCAPING AROUND THE PERIMETER OF THE BMP SO | 2005500000 | 4762 W
AS TO FACILITATE ACCESS FOR MAINTENANCE PURPOSES. - - Drawing Number 7
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STONE CONSTRUCTION ENTRANCE

EXISTING @
PAVEMENT

A-? \— MOUNTABLE BERM

(OPTIONAL)

1 70°_MN. |

FILTER CLOTH—1 6"MIN:

SIDE _ELEVATION

EXTG GROUND

\ 7' (MIN)

B WASHRACK

/" (oFmoNaL)

I 10'(MINY [

10'(MIN)
12'(MIN)* e EXTG .

VDOES[H / B— |~ POSITIVE  DRAINAGE.

COARSE 7O SEDIMENT
AGGREGATE TRAPPING DEVICE

l 10°(MIN)

*MUST EXTEND FULL WIDTH
OF INGRESS AND EGRESS

OPERATION PI_AN VlEW
.I 12'{M) —3"MIN
S SECTION _A—A T

g-7" {

REINFORCED CONCRETE

SECTION _ B-B

Plate 3.02-1

CONSTRUCTION OF A SILT FENCE
(WITHOUT WIRE SUPPORT)

1. SET THE STAKES.

2. EXCAVATE A 4"X 4" TRENCH
UPSLOPE ALONG THE LINE OF

STAKES.
e [l

ﬂ/ =
o —
23 J =]

=

ra==illili=
=

4. BACKFILL AND COMPACT
THE EXCAVATED SOIL.

3. STAPLE FILTER MATERIAL
TO STAKES AND EXTEND
IT INTO THE TRENCH.

T:—:Hw ““IF— M“M I
%ﬂ” =" SHEET FLOW INSTALLA@HHLEI
(PERSPECTIVE VIEW)

===l
POINTS A SHOULD BE HIGHER THAN POINT B.

DRAINAGEWAY INSTALLATION
(FRONT ELEVATION)

PIATE, 3.05-2

BLOCK & GRAVEL CURB INLET
SEDIMENT FILTER

/— CURB INLET

NI

P

TR —

A
WIRE SCREEN CONCRETE BLOCK

GRAVEL FILTER

W'{?gﬁw‘m OVERFLOW FILTERED WATER
SEDIMENT ) /'
f}ig;@ SEPRY DR ER 11|

=
i

Il

Rl

M)

"

=S =l

mllgm

27 X 47 WQOoD STUD

I

T
==

=

e il

WIRE SCREEN
CURB INLET

SPECIAL APPLICATION

THIS METHOD OF INLET PROTECTION IS APPLICABLE AT
CURB INLETS WHERE AN OVERFLOW CAPABILITY IS NECESSARY
TO PREVENT EXCESSIVE PONDING IN FRONT OF THE STRUCTURE.

* GRAVEL SHALL BE VDOT #3, #357 OR #5 COARSE AGGREGATE
PLATE 3.07-8

BLOCK AND GRAVEL DROP INLET

SEDIMENT FILTER
|

CONCRETE BLOCK

WIRE SCREEN

GRAVEL' FILTER
WIRE SCREEN
FILTERED WATER

ERFLOW ) ez

OVER

RUNOFF /: - - ‘
S

Bl

DROP INLET
WITH GATE

TITTE

l v o]

i =il

SEDIMENT/ T

TTT

BPECIFIC APPLICATION

THIS METHOD OF INLET PROTECTION IS APPLICABLE WHERE
HEAVY FLOWS ARE EXPECTED AND WHERE AN OVERFLOW
CAPACITY IS NECESSARY TO PREVENT EXCESSIVE PONDING
AROUND THE STRUCTURE.

* GRAVEL SHALL BE VDOT #3, #357 OR #5 COARSE AGGREGATE.
PLATE.

3.07-3

PIPE OUTLET CONDITIONS

:

PIPE QUTLET TO FLAT
ARFA WITH NO DEFINED
CHANNEL

PLAN VIEW
3 d
SECTION A—A P T
FILTER CLOTH RECOMMENDED FOR ENTIRE PERIMETER
| |
(=2 (3 <
A 3dg (MIN)
______ . >
|
______ ROSOSOSOS
PIPE QUTLET TO WELL
DEFINED CHANNEL
PLAN VIEW T I AT
T
@ e R
SECTION A-A :
L7 N oo T

FILTER CLOTH RECOMMENDED FOR ENTIRE PERIMETER

NOTES: 1. APRON LINING MAY BE RIPRAP, GROUTED RIPRAP, GABION
BASKET, OR CONCRETE
2 Lo IS THE LENGTH OF THE RIPRAP APRON AS CALCULATED
USING PLATES 3.18-3 AND 318-4
3, d = 1,5 TIMES THE MAXIMUM STONE DIAMETER, BUT NOT

LESS THAN 6 INCHES Plate 3.18 - 1

ELEV. 76.0

DESIGN HIGH WATER
(25-YR. STORM ELEV) 5.6'
5 7040 STAND PIPE  \ 4.0’
MIN. 0.5" k
= ' ISER CREST ELEV. 72

87 C.Y./ AC.
“DRY” STORAGE

67 C.Y./ AC.
"WET™ STORAGE

HDPE 90 IF ® 0.25%
INV. £9.00

.0

N

SEDIMIENT CLEANOUT POINT

ELEV. 64.30 DEWATERING

DEVICE ELEV, 68.00

DESIGN ELEVATIONS WITHOUT
EMERGENCY SPILLWAY

(RISER PASSES 25-YR. EVENT)

SOURCE: VA, DSWC

PLATE. 3.14-2

STORMWATER GENERAL PERMIT NOTES

THE CONTRACTOR SHALL ENSURE COMPLIANCE WITH THE REQUIREMENTS OF VR 680—14—19 — VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM
(VPDES) GENERAL PERMIT FOR STORM WATER DISCHARGES FROM CONSTRUCTION SITES, INCLUDING BUT NOT LIMITED TO THE FOLLOWING ITEMS:

IMPLEMENTATION, DOCUMENTATION, AND INSPECTIONS NECESSARY FOR COMPLIANCE WITH STORM WATER GENERAL PERMIT

1. IMPLEMENTATION OF THE STORM WATER POLLUTION PREVENTION PLAN AS DEVELOPED FOR THE SITE AND IN ACCORDANCE WITH THE GENERAL PERMIT
REQUIREMENTS WITH REGARD TO EROSION AND SEDIMENT CONTROL, POST—CONSTRUCTION STORM WATER MANAGEMENT, AND OTHER CONTROLS REGARDING
SOLID MATERIALS, SEDIMENTS AND DUST, AND THE DEMONSTRATED COMPLIANCE WITH APPLICABLE STATE AND/OR LOCAL WASTE DISPOSAL, SANITARY SEWER
OR SEPTIC SYSTEM REGULATIONS,

2. RETENTION OF THE STORM WATER POLLUTION PREVENTION PLAN AT THE CONSTRUCTION SITE. THE PLAN AND OTHER RELATED DOCUMENTS SHALL BE
MADE AVAILABLE UPON REQUEST TO AUTHORIZED LOCAL, STATE, OR FEDERAL REPIRESENTATIVES.

3. AMENDMENT OF THE STORM WATER POLLUTION PREVENTION PLAN WHENEVER THERE IS A CHANGE IN DESIGN, CONSTRUCTION, OPERATION, OR
MAINTENANCE, WHICH HAS A SIGNIFICANT EFFECT ON THE POTENTIAL FOR THE DISCHARGE OF POLLUTANTS TO THE SURFACE WATERS OF THE STATE, OR IF
THE STORM WATER POLLUTION PREVENTION PLAN PROVES TO BE INEFFECTIVE IN ELIMINATING OR SIGNIFICANTLY MINIMIZING POLLUTANTS FROM THE
CONSTRUCTION ACTIVITY.

4, DOCUMENTATION OF THE DATES WHEN MAJOR GRADING ACTIVITIES OCCUR, WHEIN CONSTRUCTION ACTIVITIES TEMPORARILY OR PERMANENTLY CEASE ON A
PORTION OF THE SITE, AND WHEN STABILIZATION MEASURES ARE IMPLEMENTED.

5. INSPECTIONS OF 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 SHALL BE
CONDUCTED AT LEAST ONCE EVERY SEVEN CALENDAR DAYS AND WITHIN 24 HOUR'S OF THE END OF A STORM EVENT THAT PRODUCES SURFACE RUNOFF
AS REQUIRED BY THE GENERAL PERMIT REGULATIONS. REPORTS SUMMARIZING THIE INSPECTIONS SHALL BE MADE IN ACCORDANCE TO THE REGULATIONS
AND RETAINED AS PART OF THE STORM WATER POLLUTION PREVENTION PLAN.

6. ALL. CONTRACTORS AND SUBCONTRACTORS SHALL SIGN A COPY OF THE CERTIFICATION STATEMENT AS DESCRIBED IN THE GENERAL PERMIT BEFORE
CONDUCTING ANY PROFESSIONAL SERVICES AT THE SITE IDENTIFIED IN THE POLLUTION PREVENTION PLAN. ALL CERTIFICATIONS SHALL BE INCLUDED IN
THE STORM WATER POLLUTION PREVENTION PLAN. '

7. ALL DOCUMENTS, RECORDS, REPORTS, AND OTHER INFORMATION RELEVANT TO THE GENERAL PERMIT REGULATIONS SHALL BE GIVEN TO THE OWNER
FOLLOWING FINAL STABIUIZATION OF THE SITE. ‘

8. WHERE THE SITE HAS BEEN FINALLY STABILIZED AND ALL STORM WATER DISCi!ARGES FROM CONSTRUCTION ACTIVITIES THAT ARE AUTHORIZED BY THE
GENERAL PERMIT ARE ELIMINATED, A NOTICE OF TERMINATION SHALL BE PREPARED FOR THE OWNER TO SIGN AND SUBMIT TO THE VIRGINIA DEPARTMENT
OF ENVIRONMENTAL QUALITY, WATER DIVISION.

9. THE STRUCTURAL STABILITY OF THE PERMITTED FACILITIES SHALL BE ENSURED.

PROHIBITION AND REPORTING OF RELEASES OF SUBSTANCES OTHER THAN STORM WATER

10. EXECUTION OF REPORTING REQUIREMENTS IN THE EVENT OF NONCOMPLIANCE OF THE GENERAL PERMIT OR IF ANY UNPERMITTED, UNUSUAL OR
EXTRAORDINARY DISCHARGE ENTERS OR COULD BE EXPECTED TO ENTER SURFACE WATERS OF THE STATE.

11. PROHIBITION OF NON-STORMWATER DISCHARGES EXCEPT AS PROVIDED FOR INl THE GENERAL PERMIT. APPROPRIATE POLLUTION PREVENTION
MEASURES FOR NON--STORM WATER COMPONENTS OF DISCHARGE SHALL BE IMPLEMENTED.

12. EXECUTION OF REPORTING REQUIREMENTS OF 40 CFR PART 117 (1992) AND 40 CFR PART 302 (1992). IN ADDITION, THE DISCHARGE OF
HAZARDOUS SUBSTANCES OR OIL IN THE STORM WATER DISCHARGE FROM THE CONSTRUCTION SITE SHALL BE PREVENTED OR MINIMIZED IN ACCORDANCE
WITH THE STORM WATER POLLUTION PREVENTION PLAN.

13. PROHIBITION OF DISCHARGE OF HAZARDOUS SUBSTANCES, OlL, OR POLLUTANT'S RESULTING FROM ON-SITE SPILLS OR RELEASES.

MANAGEMENT MEASURES AND RESPONSE TO UNINTENTIONAL RELEASES

14, ALL WASTE COLLECTING, CONTROL, TREATMENT, MANAGEMENT OF POLLUTANT ACTIVITIES AND DISPOSAL FACILITIES SHALL BE OPERATED IN A MANNER
CONSISTENT WITH THE GENERAL PERMIT REGULATIONS.

15. ALL FEASIBLE STEPS TO MINIMIZE ANY ADVERSE IMPACTS TO STATE WATERS RESULTING FROM NON-COMPLIANCE WITH CONDITIONS SPECIFIED IN THE
GENERAL PERMIT SHALL BE TAKEN. .

16. ALL REASONABLE STEPS TO MINIMIZE, CORRECT OR PREVENT ANY DISCHARGE IN VIOLATION OF THE GENERAL PERMIT WHICH HAS A REASONABLE
LIKELIHOOD OF ADVERSELY AFFECTING HUMAN HEALTH OR THE ENVIRONMENT SHALL BE TAKEN.

RECOMMENDED DEWATERING
SYSTEM FOR SEDIMENT
BASINS

PROQVIDE.ADEQUATE
STRAPPING
/— POLYETHYLENE CAP
/ ELEV.= 71.50
I/ I I, A
[oe —— b

TACK WELD e

8" PERFORATED POLYETHYLENE * |9
DRAINAGE TUBING

‘ SEDIMENT TRAP SIZING
ELEV.= 69.00 ! OUTFALL SIZING
* FERNCO~STYLE " COUPLING g%RAGE NLRMAIBDER DEg.‘R.: (F_I.) H Ho w
| P s, | T T

———CONCRETE RISER

*DRAINAGE TUBING SHALL COMPLY WITH ASTM F667
AND AASHTO M294

SOQURCE: VA. DSWC PLATE. 3.14-15

CONTROL _HANDBOOK, 3RD EDITION, 1892,

SEDIMENT TRAP SIZING

DISTURBED TRAP DESIGN VOLUME  WET
TRAP DRAINAGE
NUMBER  AREA (AC)

DRAINAGE REQUIRED DEPTH LENGTH WIDTH SURFACE DEPTH PROVIDED PROVIDED PROVIDED TRAP TOP OF BERM DRY VOL.
AREA (AC) (134CY/AC)(FT) (FT) (FT) (SF) (FT) v) (cv)

JAMES CITY COUNTY ENVIRONMENTAL DIVISION
EROSION AND SEDIMENT CONTROL NOTES — REVISED 7/6/01

THE PURPOSE OF THE EROSION MEASURES SHOWN ON THESE PLANS SHALL BE TO PRECLUDE THE TRANSPORT OF ALL WATERBORNE SEDIMENTS RESULTING
FROM CONSTRUCTION ACTIVITIES FROM ENTERING ONTO ADJACENT PROPERTIES OR STATE WATERS. IF FIELD INSPECTION REVEALS THE INADEQUACY OF THE
PLAN TO CONFINE SEDIMENT TO THE PROJECT SITE, ALL APPROPRIATE MODIFICATIONS WILL BE MADE TO CORRECT ANY PLAN DEFICIENCIES. IN ADDITION TO
THESE NOTES, ALL PROVISIONS OF THE VIRGINIA EROSION AND SEDIMENT CONTROL REGULATIONS SHALL APPLY TO THIS PROJECT.

1. ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE INSTALLED AND MAINTAINED IN ACCORDANCE WITH THE VIRGINIA ERQSION AND SEDIMENT
THE CONTRACTCR SHALL BE THOROUGHLY FAMILIAR WITH ALL APPLICABLE MEASURES CONTAINED THEREIN THAT
MAY BE PERTINENT TO THIS PROJECT, INCLUDING MINIMUM STANDARDS 1 THROUGH 19. IF THE APPROVED EROSION AND SEDIMENT CONTROL PLAN IS
FOUND TO BE INADEQUATE IN THE FIELD, THE MINIMUM STANDARDS WILL APPLY IN ADDITION TO THE PROVISIONS OF THE APPROVED PLAN.

2. AS A PERQUISITE TO APPROVAL OF AN EROSION AND SEDIMENT CONTROL PLAN FOR LAND-DISTURBING ACTIMTIES, THE NAME OF A RESPONSIBLE
LAND~-DISTURBER SHALL BE PROVIDED. THE RESPONSIBLE LAND-DISTURBER SHALL BE AN INDIVIDUAL WHO HOLDS A VALID CERTIFICATE OF COMPETENCE
ISSUED BY THE VIRGINIA DEPARTMENT OF CONSERVATION AND IS DEFINED AS THE PERSON IN CHARGE OF AND RESPONSIBLE FOR CARRYING OUT THE
LAND--DISTURBING ACTIVITY. PERMITS OR PLANS WITHOUT THIS INFORMATION ARE DEEMED INCOMPLETE AND WILL NOT BE APPROVED UNTIL PROPER
NOTIFICATION IS RECEIVED. ALSO, IF THE PERSON DESIGNATED AS RESPONSIBLE LAND—DISTURBER CHANGES BETWEEN THE TIME OF PLAN APPROVAL AND
THE SCHEDULED PRECONSTRUCTION MEETING, THE ENVIRONMENTAL DIVISION SHALL BE INFORMED OF THE CHANGE, IN WRITING, 24—~HOURS IN ADVANCE OF
THE PRECONSTRUCTION MEETING.

3. A PRECONSTRUCTION MEETING SHALL BE HELD ON-—SITE BETWEEN THE COUNTY, THE DEVELOPER, THE PROJECT ENGINEER, THE RESPONSIBLE
LAND—DISTURBER AND THE CONTRACTOR PRIOR TO ISSUANCE OF THE LAND DISTURBING PERMIT. THE CONTRACTOR SHALL SUBMIT A SEQUENCE OF
CONSTRUCTION TO THE COUNTY FOR APPROVAL PRIOR TO THE PRECONSTRUCTION MEETING. THE DESIGNATED RESPONSIBLE LAND-DISTURBER IS REQUIRED
TO ATTEND THE PRECONSTRUCTION MEETING FOR THE PROJECT.

4. ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS SHALL BE PROTECTED BY A TEMPORARY CONSTRUCTION ENTRANCE TO PREVENT TRACKING OF MUD
ONTO PUBLIC RIGHT—OF—-WAYS. AN ENTRANCE PERMIT FROM VDOT IS REQUIRED PRIOR TO ANY CONSTRUCTION ACTIVITIES WITHIN STATE RIGHT—OF~WAYS.
WHEI)?E SEDIMENT IS TRANSPORTED ONTO A PUBLIC ROAD SURFACE, THE ROAD SHALL BE THOROUGHLY CLEANED AT THE END OF EACH DAY (STD. & SPEC.
3.02).

5. SEDIMENT BASINS AND TRAPS (STD. & SPEC. 3.13 AND 3.14), PERIMETER DIKES (STD. & SPEC. 3.09 AND 3.12), SEDIMENT FILTER BARRIERS (STD. &
SPEC. 3.05) AND OTHER MEASURES INTENDED TO TRAP SEDIMENT ON-SITE MUST BE CONSTRUCTED AS A FIRST STEP IN GRADING AND MUST BE MADE
FUNCTIONAL PRIOR TO ANY UPSLOPE LAND DISTURBANCE TAKING PLACE. EARTHEN STRUCTURES SUCH AS DAMS, DIKES AND DIVERSIONS MUST BE SEEDED
AND MULCHED IMMEDIATELY AFTER INSTALLATION. PERIODIC INSPECTIONS OF THE EROSION CONTROL MEASURES BY THE OWNER OR OWNER'S
REPRESENTATIVE SHALL BE MADE TO ASSESS THEIR CONDITION. ANY NECESSARY MAINTENANCE OF THE MEASURES SHALL BE ACCOMPLISHED IMMEDIATELY
AND SHALL INCLUDE THE REPAIR OF MEASURES DAMAGED BY ANY SUBCONTRACTOR INCLUDING THOSE OF THE PUBLIC UTILITY COMPANIES.

6. SURFACE FLOWS OVER CUT AND FiLL SLOPES SHALL BE CONTROLLED BY EITHER REDIRECTING FLOWS FROM TRANSVERSING THE SLOPES OR BY
INSTALLING MECHANICAL DEVICES TO SAFELY LOWER WATER DOWNSLOPE WITHOUT CAUSING EROSION. A TEMPORARY FILL DIVERSION (STD. & SPEC. 3.10)
AND SLOPE DRAIN (STD. & SPEC. 3.15) SHALL BE INSTALLED PRIOR TQ THE END OF EACH WORKING DAY.

7. SEDIMENT CONTROL MEASURES MAY REQUIRE MINOR FIELD ADJUSTMENTS AT TIME (OF CONSTRUCTION TO INSURE THEIR INTENDED PURPOSE IS
ACCOMPLISHED. ENVIRONMENTAL DIVISION APPROVAL WILL BE REQUIRED FOR OTHER DEVIATIONS FROM THE APPROVED PLAN.

8. THE CONTRACTOR SHALL PLACE SOIL STOCKPILES AT THE LOCATIONS SHOWN ON THE PLAN. SOIL STOCKPILES SHALL BE STABILIZED OR PROTECTED
WITH SEDIMENT TRAPPING MEASURES. OFF-SITE WASTE OR BORROW AREAS SHALL BIE APPROVED BY THE ENVIRONMENTAL DIVISION PRIOR TO THE IMPORT
OF ANY BORROW OR EXPORT OF ANY WASTE TO OR FROM THE PROJECT SITE.

9. THE CONTRACTOR SHALL COMPLETE DRAINAGE FACILITIES WITHIN 30 DAYS FOLLOWING COMPLETION OF ROUGH GRADING AT ANY POINT WITHIN THE
PROJECT. THE INSTALLATION OF DRAINAGE FACILITIES SHALL TAKE PRECEDENCE OVER ALL UNDERGROUND UTILITIES. OUTFALL DiTCHES FROM DRAINAGE
STRUCTURES SHALL BE STABILIZED IMMEDIATELY AFTER CONSTRUCTION OF THE SAME (STD. & SPEC. 3.18). THIS INCLUDES INSTALLATION OF EROSION
ggNB?::I)_[I:IYST;Sg’lgALoLiT!FC))}?\lVEgE(gggHES WHERE REQUIRED. ANY DRAINAGE OUTFALLS REIQUIRED FOR A STREET MUST BE COMPLETED BEFORE STREET GRADING

10. PERMANENT OR TEMPORARY SOIL STABILIZATION SHALL BE APPLIED TO DENUDED AREAS WITHIN SEVEN DAYS AFTER FINAL GRADE IS REACHED ON ANY
PORTION OF THE SITE. TEMPORARY SOIL STABILIZATION SHALL BE APPLIED WITHIN SEVEN DAYS TO DENUDED AREAS THAT MAY BE AT FINAL GRADE BUT
'IW}I-I':AIN RCI)':'\YQII:I{ER’CR)RMANT FOR LONGER THAN 30 DAYS. PERMANENT STABILIZATION SHALL BE APPLIED TO AREAS THAT ARE TO BE LEFT DORMANT FOR MORE

11, NO MORE THAN 300 FEET OF SANITARY SEWER, STORM DRAIN, WATER OR UNDERGROUND UTILITY LINES ARE TO BE OPEN AT ONE TIME. FOLLOWING
INSTALLATION OF ANY PORTION OF THESE ITEMS, ALL DISTURBED AREAS ARE TO BE IMMEDIATELY STABILIZED (I.E., THE SAME DAY),

12. IF DISTURBED AREA STABILIZATION IS TO BE ACCOMPLISHED DURING THE MONTHS OF DECEMBER, JANUARY OR FEBRUARY, STABILIZATION SHALL CONSIST
OF MULCHING (STD. & SPEC. 3.35). SEEDING WILL THEN TAKE PLACE AS SOON AS THE SEASON PERMITS.

13. THE TERM SEEDING, FINAL VEGETATIVE COVER OR STABILIZATION ON THIS PLAN SHALL MEAN THE SUCCESSFUL GERMINATION AND ESTABLISHMENT OF A
STABLE GRASS COVER FROM A PROPERLY PREPARED SEEDBED CONTAINING THE SPECIFIED AMOUNTS OF SEED, LIME AND FERTILIZER (STD. & SPEC. 3.32).
IRRIGATION SHALL BE REQUIRED AS NECESSARY TO ENSURE ESTABLISHMENT OF GRASS COVER.

14. ALL SLOPES STEEPER THAN 3H:1V SHALL REQUIRE THE USE OF EROSION CONTROL BLANKETS AND MATTINGS TO AID IN THE ESTABLISHMENT OF A
VEGETATIVE COVER. INSTALLATION SHALL BE IN ACCORDANCE WITH STD. & SPEC. 3.35, MULCHING, STD. & SPEC. 3.36, SOIL STABILIZATION BLANKETS AND
MATTING AND MANUFACTURERS INSTRUCTIONS. NO SLOPES SHALL BE CREATED STEEPER THAN 2H:1V.

15. INLET PROTECTION (STD. & SPEC., 3.07 AND 3.08) SHALL BE PROVIDED FOR ALL STORM DRAIN AND CULVERT INLETS FOLLOWING CONSTRUCTION OF
THE SAME.

16. TEMPORARY LINERS, SUCH AS POLYETHYLENE SHEETS, SHALL BE PROVIDED FOR ALL PAVED DITCHES UNTIL THE PERMANENT CONCRETE LINER IS
INSTALLED.

17. PAVED DITCHES SHALL BE REQUIRED WHEREVER ACCELERATED EROSION IS EVIDENT. PARTICULAR ATTENTION SHALL BE PAID TO THOSE AREAS WHERE
GRADES EXCEED 3 PERCENT.

18. TEMPORARY EROSION CONTROL MEASURES SUCH AS SILT FENCE ARE NOT TO BE REMOVED UNTIL ALL DISTURBED AREAS ARE STABILIZED. TRAPPED
SEDIMENT SHALL BE SPREAD, SEEDED AND MULCHED. AFTER THE PROJECT AND STABILIZATION IS COMPLETE, ALL EROSION AND SEDIMENT CONTROL
MEASURES SHALL BE REMOVED WITHIN 30 DAYS.

19. NO SEDIMENT TRAP. OR SEDIMENT BASIN SHALL BE REMOVED UNTIL A) AT LEAST 75 PERCENT OF THE LOTS WITHIN THE DRAINAGE AREA TO THE TRAP
OR BASIN HAVE BEEN SOLD TO A THIRD PARTY (UNRELATED TO THE DEVELOPER) FOR THE CONSTRUCTION OF HOMES AND/OR B) 60 PERCENT OF THE
SINGLE FAMILY LOTS WITHIN THE DRAINAGE AREA TO THE TRAP OR BASIN HAVE BEEN COMPLETED AND THE SOIL STABILIZED. A BULK SALE OF THE LOTS
TO ANOTHER BUILDER DOES NOT SATISFY THIS PROVISION. SEDIMENT TRAPS AND SEDIMENT BASINS SHALL NOT BE REMOVED WITHOUT THE EXPRESS
AUTHORIZATION OF THE JAMES CITY COUNTY ENVIRONMENTAL DiVISION.

20. RECORD DRAWINGS (AS—BUILTS) AND CONSTRUCTION CERTIFICATIONS ARE BOTH REQUIRED FOR NEWLY CONSTRUCTED OR MODIFIED STORMWATER
MANAGEMENT/BMP FACILITIES. CERTIFICATION ACTIVITIES SHALL BE ADEQUATELY COORIDINATED AND PERFORMED BEFORE, DURING AND FOLLOWING

CONSTRUCTION IN ACCORDANCE WITH THE CURRENT VERSION OF THE JAMES CITY COUNTY ENVIRONMENTAL DMSION, STORMWATER MANAGEMENT/BMP
FACILITIES, RECORD DRAWINGS AND CONSTRUCTION CERTIFICATION, STANDARD FORMS & INSTRUCTIONS.

21. DESIGN AND CONSTRUCTION OF PRIVATE-TYPE SITE DRAINAGE SYSTEMS OUTSIDE VDOT RIGHTS—OF—WAY SHALL BE PERFORMED IN ACCORDANCE WITH

THE CURRENT VERSION OF THE JAMES CITY COUNTY ENVIRONMENTAL DiVISION, STORMWATER DRAINAGE CONVEYANCE SYSTEMS (NON—BMP RELATED), GENERAL
DESIGN AND CONSTRUCTION GUIDELINES. ’
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DIVERSIONS

1. SE'T POSTS AND EXCAVATE A 4"X4"
TRIENCH UPSLOPE ALONG THE LINE
OF PQSTS.

2. STAFLE WIRE FENCING TO THE POSTS.
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3. ATTACH THE FILTER FABRIC TO THE WRE
FENCE AND EXTEND IT INTO THE TRENCH.

4. BACKFILL AND COMPACT THE
EXCAVATED SOIL.

TYPICAL TRAPEZOIDAL DIVERSION

10% SETTLEMENT - _ |

FILTER FABRIC

TYPICAL VEE—-SHAPED DIVERSION

114.56 ST#1 54.00 53.00 51.50 50.45 49.00

Silt_Fence Culvert Inlet

TEMPORARY SEDIMENT TRAP

Protection

GROUND
/ ELEV.
53.00
$r v

B7 CU. YD./AC.

! ! I
TOE OF FILL

~y————— CLLVERT

FLOW

4" MAX.

AGGREGATE#+

Z *SEE PLATE 3.13-1 ,CT,LSA,-EEPI
TOE OF FILL

CROSS SECTION OF OQUTLET

/- LENGTH = €'

SILT FENCE

*
DISTANCE 1S 6" MINIMUM IF FLOW

1 IS TOWARD FMBANKMENT
FLOW

*Optional Stone Combination

DIVERSION
DIKE

Source: Va. DSWC

Plate 3.12—1

Construction Of A Silt Fence (With Wire Support) Silt Fence Culvert Inlet Protection
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~—— Pl / ”Q\:f\\\\:;
VDOT #3, #357. #5. #56 OR #57 COARSE AGGREGATE CLASS | RIPRAP / \ /
TO REPLACE SILT FENCE IN " HORSESHOE " WHEN
HIGH VELOCITY OF FLOW IS EXPECTED #CDARSE AGGREGATE SHALL BE VDOT #3, #357 OR #5
OUTLET (PERSPECTIVE VIEW)
Plate 3.13-2
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BMP _MAINTENANCE NOTES AND REQUIREMENTS

1)

2

)

5)

6)

7)

8)

9

THE OWNER SHALL MAINTAIN 1 HP PORTABLE SUBMERSIBLE SUMP PUMP AND SUFFICIENT HOSE TO DEWATER THE
BMP IN THE EVENT OF AN INFILTRATION FAILURE 3&%;%%@ RARY PUMPING OF ??5%3 BMP WHL BE NECESSARY UNTIL
APPROPRIATE ACTION CAN BE TAKEN TO CORRECT THE INFILTRATION PROBLEM OR CONVERTED THE BASN 1O
ANOTHER TYPE OF APPROVED BMP FACWLITY.

WHEN CONSTRUCTION OF THE INFILTRATION BASIN IS COMPLETE 1T SHALL BE INSPECTED MONTHLY AND AFTER EVERY
MAJOR STORM EVENT. AFTER [T 1S DETERMINED THAT THE INFILTRATION BASIN IS OPERATING PROPERLY, INSPECTIONS
SHALL BE CONDUCTED SEMIANNUALLY AND AFTER LARGE STORM EVENTS, -<5m§» INSPECTIONS SHALL SEARCH FOR
POTENTIAL SOURCES THAT COULD ADVERSELY AFFECT THE BASIN'G Al INFILTRATE STORMWATER., THE
INSPECTIONS SHALL EXAMINE THE BASIN FOR ERODED AREAS THAT ARE R x}? VEGETATION,  IF SEDIMENT AND/OR
BARE SPOTS ARE FOUND IN THE DASIN, STEPS MUST BE TAKEN §"**~ SATELY 1O RESOLVE THE PROBLEM,  TRADH
AND OTHER DEBRIS SHALL BE REMDVED FROM THE BASIN AT THE - AR THE INSPECTION,

ALl FUTURE STORM SEWERS THAT DISCHARGE INTO THE INFILTRATION DBASIN MUSY FIRST BE ROUTED THROQUGH A
PRETREATMENT STRUCTURE,

THE DRAINAGE SYSTEM MUST BE DEWATER AND FLUSH PRIOR TO REDIRECTING DISCHARGE FROM TEMPORARY
SEDIMENT BASIN TO THE BMP,  THE WATER FROM THE DEWATERING AND FLUSHING SHALL BE DISCHARGED INYO THE
TEMPORARY SEDIMENT BASIN,

THE INFILTRATION BASIN SHALL NOT BE ?’i‘x@{i} H L SERVICE ?‘»é“{"zzm THE ENTIRE CONTRIBUTING DRAINAGE AREA HAS
BEEN STABILIZED AND THE INFILTRATION BASIN HATR ESTABLISHED A COMPLETE COVER OF VEGETATIVE TURF.

THE BASIN SHALL BE CLEANED OUT UPON SEDIMENT ACCUMULATION EXOEEDING 12 INCHES IN DEPTH.

THE PRETREATMENT STRUCTURE SHall BE CLEANED OUT UPON SEDIMENT ACCUMILATION EXCEEDING & INCHES IN
DEFTH,

VROT DOES NOT ASSUME RESPONSIBIITY FOR MAINTENANCE OF THE DETENTION/RETENTION POND OR TS BTRUCTU
AND SHALL BE SAVED HARMLESS FROM ANY DAMAGES,

THE OWNER SHALL COORDINATE THE METALLATION OF THE LANDSCAFING ARDUND THE PERIMETER OF THE 8MpP SO
A5 TO FACILITATE ACCESS FOR MAINTENANCE PURPOSES.
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SITE DEVELOPMENT PLAN
PROJECT NARRATIVE AND CALCULATIONS

o ———————— ]
WYTHE-WILL DISTRIBUTION WAREHOUSE
AT

STONEHOUSE COMMERCE PARK

JAMES CITY COUNTY, VIRGINIA
LMDG# 2003151-000.09

Project Narrative

The proposed Wythe-Will Distribution Warehouse is located in Stonehouse Commerce Park in James City County,
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 construction is a warehouse and distribution facility, with offices, having an overall footprint of
approximately 100,000 square feet. The current interior configuration calls for 94,400 s.f. of warehouse, and 11,200 s.f.
of office split over two stories. There are dock-height doors provided for the warehouse, as well as small area for staging
of trailers and turning 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
LaGrange Parkway side of the building. An on-site stormwater management facility will be constructed for this project,
which is sized to serve the current and the anticipated future expansion.

Adjacent Areas

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.

Off-Site Areas

Any off-site borrow operations will be required to be in conformance with State and Local regulations. Off-site disposal
shall be in conformance with State and Local regulations, i.¢. disposal in an approved landfill or borrow site.

Critical Areas

Along the south border of the property, there exist steep slopes and wetland areas. Along the eastern property line, there
exists a 125-foot landscape buffer, and within this buffer the 50 feet nearest to the road right-of-way are to be preserved
undisturbed. The project has been engineered to avoid all impacts to these critical areas.

Soils
The site is covered with sandy, loamy soils with a low shrink/swell potential. The soils observed in-situ are in general
agreement with the soils mapped in the Soil Survey. Mapped soils include:

11C Craven-Uchee Complex (6 to 10 Percent Slopes)

14B Emporia Fine Sandy Loam (2 to 6 Percent Slopes)

15E Emporia Complex (15 to 25 Percent Slopes)

19B Kempsville-Emporia Fine Sandy Loam (2 to 6 Percent Slopes)
31B Suffelk Fine Sandy Loam (2 to 6 Percent Slopes)

A complete geotechnical report is being prepared for this project by Schnabel Engineering Associates. That report should
be referred to for further specific information regarding soil characteristics at the site.

Wythe-Will Distribution Warehouse Prepared By:
at Stonehouse Cammerce Park 2 The LandMark Design Group
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| ' Sanitary Sewer

Gravity 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 Parkway, north of the road. This site will
utilize an on-site gravity sewer system that will tie into the on-site pump station. Qperation, 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 truck 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 the building. The
building will be sprinkled, and hydrants will be extended in a partial loop around the building for added fire 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 of the 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 from the site. To the south, the overland fiows end up
in the ravine bordering the south end of the 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 Stormwater 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 of the site will be collected in the 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. '

Stormwater Management
Two 30' deep borings were advanced at the north and south ends of the proposed Storm Water Management Facility
at the center of the Facility. The approximate existing ground elevation at each boring location in 80.0. Stabilized
water surface occurs at a depth of 25' 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 15’ 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 1.7"/hour. The Facility is sized to over
control the runoff from the 1, 2, 10, 25 and 100-year storms 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.

Wythe-Will Distribution Warehouse Prepared By:
at Stonehouse Commerce Park 3 The LandMark Design Group
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Stormwater Pollution Prevention Controls

Virginia Pollutant Discharge Elimination System Permit

The Contractor shall ensure compliance with the requirements of VR 680-14-19 Virginia Pollutant Discharge
Elimination System (VPDES) General Permit for Storm Water Discharges from Construction Sites, inciuding but not
limited to procurement, implementation, documentation, and inspections.

Responsible Land Disturber

Upon award of the contract, and before any land disturbing activity can begin, the Contractor shall execute and submit
information 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 control measures will be constantly maintained during construction and only removed once final stabilization
of the 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, County codes, the Virginia Erosion and Sediment
Control Handbook, 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 shail be applied in accordance with the VESCH section 3.31 for the
Coastal Plain area. The quantities for Temporary Seeding are as follows:

Seeding Mixture per Acre (refer to Table 3.31-B, VESCH)
Sept. 1 —Feb, 15
100 Ibs of 50/50 mix of Annual Ryegrass and Winter Rye
Feb. 16 — Apr. 30
100 Ibs of Annual Ryegrass
May 1 — Aug. 31
50 Ibs of German Millet
Lime 6000 lbs per Acre (unless pH test suggests less per VESCH guidelines)
Fertilizer 600 lbs per Acre of 10-20-10
Mulch 2000 Ibs 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. Construction Entrances will be installed prior to allowing
construction traffic egress from the site. The entrances will keep construction traffic 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 from 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 runoff from 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

Wythe-Wilt Distribution Warehouse Prepared By:
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Sediment Basin. Sediment must be removed from barriers, traps, and basins when design capacity has been reduced
by 50%.

Storm Water Management
Storm Water Management for this site is accomplished through an onsite storm water management facility. The
pond has an overflow structure, however, the runoff from the 1, 2, 10, 25 and 100-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 quantity improvements.

Other Conirols
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 areas with water. Cleared sediment will be
returned 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 of rainfall 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 of the 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 impracticable, 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:

The location(s) of discharges of sediment or other pollutants from the site
The location(s) of BMPs that need to be maintained

» The location(s) of BMPs 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 identify any incidence of noncompliance. Where a report does not identify any incidents of
noncompliance, the report shall contain a certification 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 Water Discharges
It is expected that the following non-storm water discharges will occur from the site during the construction
period:

Wythe-Will Distribution Warehouse Prepared By:
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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 downstream sedimentation and erosion controls 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 Work
A VPDES General Permit Notice of Termination must be submitted when an operator no longer wishes to be
covered under 2 VPDES General Permit for Storm Water Discharges from Construction Activities. The form is
attached to this document and must be completed and submitted by the contractor.
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Stonzetouse. Commet ce FRzr

TOTAL AREA OF

BMP AREA BMP | FRACTION WEIGHTED | Rv | Am Vv v HxV
SERVED| POINTS | SERVED " BMP (Ac-Ft) {C.F) (CF)
{ ACRES. ‘1 BYBMP POINTS Fo
1. |WET POND 326 9 0201  |= 1.808 050 045 0.611 26626 | 106504
2 |WET POND 25,1 . 9 0.155 = 1.392 050 | 045 | 0.471 20500 | 82002
R.M. POND 68.0 8 0.419 3,352 050 | 045 1.275 55539 | 138848
TOTAL 125.7 6.551
NATURAL Rv=0.05+1.009l, ASSUME 1=50%
OPENSPACE V=(Rm)(Rv)/12*AREA
OUTSIDE OF H=2.5 FOR 8 POINT WET POND
R.M. POND(AC) 85 10 0.344 = 3.437 H=4 FOR 9 POINT WET PCND
TOTAL BMP POINTS | = 10.0
I |
AREA SERVED BY RICHARDSONS MILL (ACRES) | = 68.0
DEVELOPABLE AREA (ACRES) (247.3-85.0) = 162.3
AREA THROUGH BMPS = 125.7
SITE (ACRES) 247.3




Wythe-Will Distribution Warehouse
at Stonehouse Commerce Park
Revised 12/11/03, 11/25/03, 10/28/2003

APPENDIX A

Runoff and Basin Routing Calculations

Prepared By:
The LandMark Design Group
LMDG # 2003151-000.09



DRAINAGE CALCULATIONS M

s F S
z0 ¢
,-5 1 Mﬁ
‘ W o OREB 1 —
Area = __ 7.8 Acres JasEST WE w/ . 8 ol Lol &9
Gpre VI T#E____-—-————"" 3/‘9 . 4 LS 1?
T piec - 30 min. //c,s-(—'”
ippre = 27in/hr. ;Qapre = 4.3 cfs
ijppre =  3.5in/hr. ; Qopre = 5.6cfs
izspre =  44in/hr. ; Qyspre = 7.0cfs
iwopre = 53in/hr. ; Queopre= 8.5cfs
x
Site Development Reduces tgtenS min. and Increases C t@qm/
[2.5 ac landscaped @ 0.35 @ c roof & paving @ 0.9)+7.8]
q Q&post = 155cfs
vy Qepost = 122cfs v
Quopost = 159cfs bﬂﬁ
Quoopost = 223 cfs Y, AV
o 69’ &
Summary of Peak Storage Elevations (Bottom @ 62.0) ﬁ'l v
1 yr. 2.6 'YV
2 yr. 1.4°
10yr. 20
100 yr. 2.8

Infiltration Rate  1.02”/hr. & 2.41%/hr.
Average = 1.7"/hr,

Drawdown Summary
1 yr. 2.6’x12”/+1.7"/hr.=18.4 hours
2yr. 1.4’x12”/+1.7"/hr.=9.9 hours
10yr. 2’x12”/+1.7"/hr.=14.1 hours
100 yr. 2.8°x12"/+1.7"/hr.=19.8 hours



POND-2 Version: 5.20

S/N:
Wythe-Wille@eStonehouseCommercePark
Final Infiltration Basin Stage
CALCULATED 12-10-2003 15:05:12
DISK FILE: A:WYTHE4 . VOL
Planimeter scale: 1 inch = 1 ft.
*

Elevation Planimeter Area Al+A2+sqgr (A1*A2) Volume Volume Sum
(ft) (sg.in.) (sq.ft) (sg.ft) {cubic-ft) (cubic-ft)
62.00 16,200.00 16,200 0 0 0
64.00 18,800.00 18,800 52,452 34,968 34,968
66.00 21,400.00. 21,400 60,258 40,172 75,140
68.00 24,200.00 24,200 68,357 45,571 120,711
70.00 27,100.00 27,100 76,909 51,273 171,984
72.00 30,006.00 30,600 85,613 57,075 229,059
74.00 33,100.00 33,100 g4,612 63,075 292,134
76.00 36,200,040 36,200 103,915 69,277 361,411

2
IA = (sg.rt(Areal) + ((Ei-El)/(E2-E1))*(sqg.rt (Area2)-sqg.rt{Areal)))

where: E1, E2 Closest two elevations with planimeter data

Ei = Elevation at which to interpolate area
Areal,Area2 = Areas computed for El, E2, respectively
IA = Interpolated area for Ei

* Incremental volume computed by the Conic Method for Reservoir Volumes.
Volume = (1/3) * (EL2-EL1) * (Areal + Area2 + sg.rt. (Areal*AreaZ2))
where: EL1, EL2

Areal,Areal
Volume

Lower and upper elevations of the increment
Areas computed for EL1l, EL2, regpectively
Incremental volume between EL1 and EL2

non



POND-2 Versgion: 5.20 8/N: Page 1 of 3
Executed 11-25-2003 17:02:40 | Yere-
Constructed file:
A:WYTHE1 .HYD 74 Hovr-

Input Data for Hydrograph

VOLUME = 46,809 cu.ft. = 1.07 ac-ft

Time Flow
{hrs) {cf=)
0.00 0.0
9.50 0.0
10.00 0.0
10.50 0.1
11,00 0.2
11.50 0.6
12.00 15.5
12.50 1.7
13.0G0 1.0
13.50 0.8
14 .00 0.6
14.50 0.5
15.00 0.5
16.00 0.4
17.00 0.3
18.00 0.3
19.00 0.3
20.00 0.2
21.00 0.2
22.00 0.2
23.00 0.2
24 .00 0.0



POND-2 Version:

5.

20 S8/N:

Executed 11-25-2003

17:02:40

Constructed file:

A:WYTHEL

-HYD

File Summary for Constructed Hydrograph

VOLUME = 46,809 cu.ft.

m

Q
[epeojisjelolelelojs ool U EsEsNolsBeleBololoBuloNoNoRoNoNoNoNoReoReNoRoRoN el
WWWWEeEs NIV IR OOODO0OO0OO0D000DO0ODO0O0O0000OO0DO

1.07 ac-ftr

Page 2 of 3



POND-2 Version: 5,20 8/N: Page 3 of 3
Executed 11-25-2003 17:02:40
Constructed file:
A:WYTHEL .HYD

File Summary for Constructed Hydrograph

VOLUME = 46,809 cu.ft. = 1.07 ac-ft
Time Flow
(hrs) {cfs)
1¢.00 0.3
1%.50 0.2
20.00 0.2
20.50 0.2
21.00 0.2
21.50 0.2
22.00 0.2
22.50 0.2
23.00 0.2
23.50 0.1
24 .00 0.0



Quick TR-55 Ver.5.46
Executed: 16:55:20

S/N:
11-25-2003

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wythe-Will@eStonehouseCommercePark

LEEE TR R T SRR R LSRR LSRR SRR R g R X R R TR kkkkkkk
*  RETURN FREQUENCY: 2 yr Allowable Outflow: *
¥ /C’ Adjustment: 1.000 Required Storage: 16,17

* Peak Inflow: 12.17 cfs Inflow .HYD stored: WYTHEZ .HYD *
khkkhkkhkdkhkhhhhhhhhdhkhhhhahhhdhrrohhhbhhhrhhhkbhhhdhhhhhidddhhdhhbdhrrhhrbrtds

| Td = 34 minutes | Return Freq: 2 yr
f-=--=-==-- Approx. Duration for Max. Storage ------ / C adj.factor: 1.00
Tc= 5.00 minutes
I = 5.700 in/hr Area (ac): 7.80
. Q0 26.68 cfs Weighted C: 0.60
- Adjusted C: 0.60
F .
L | . Required Storage
0 - 16,175 cu.ft. Td= 34 minutes
W | . I = 2.600 in/hr
XX XX AXXKXXXAXXXXXXXxX Q 12.17 cfs
c
£ X X
s 0000000000000 O0O0 Q= 4.30 cfs
X o ' ¥ {(Aliow.Outflow)
O
X o) NOT TO SCALE X
(@] B S T
e x
o R

9.19 minutes

.23 minutes



Quick TR-55 Ver.5.46 S/N:
BExecuted: 16:55:20 11-25-2003

MODIFIED RATICNAL METHOD

Fhhkhdhhhkhkhhhkhhhkhhhhhhhhhhdbr ok h kR b kb kR TR AR R AR KR

9.15 minutes

---- Graphical Summary for Maximum Required Storage ----

First peak ocutflow point assumed to occur at Tc hydrograph recesgion leg.

Wythe-Will@StonehouseCommercePark

hhhkkdkkhhhhdhhdhdhhhhkddhkhhdhhkhhhdkrhbddrhhhhhhhhhkhhhhhhbhh bbb b b rhkhh ki rtxh

* RETURN FREQUENCY: 10 yr Allowable Outflow: 5.60 cfs *
* 'C’ Adjustment: 1.000 Reguired Storage: 22,326 cu.ft., *
K e e e e e e e o e e o e e e e e e *
* Peak Inflow: 15.87 cfs Inflow .HYD stored: WYTHE10 .HYD *

kkkkd bkt bbbkt ddr bt i A

| Td = 36 minutes | Return Freq: 10 yr
f------ Approx. Duration for Max. Storage ------ / C adj.factor: 1.00
Teo= 5.00 minutes
I = 7.000 in/hr Area (ac): 7.80
. Q= 32.76 cfs Weighted C: 0.60
.- Adjusted C: 0.60
F .
L | . Required Storage
0 -- 22,326 cu.ft. Td= 36 minutes
W | I = 3.390 in/hr
XX XXX XXX XXXXXXKXXXEX Q = 15.87 cfg
c
£ X X
] O00CO0O000000C0O00CO0OO0O0 Q= 5.60 cfs
X o ' x (Allow.Outflow)
o .
X o . NOT TO SCALE p 4
- O e e e S e = om Tk A A
o X

39.24 minutes




Quick TR-55 Ver.5.46 S/N:
Executed: 16:55:20 11-25-2003

MODIFIED RATIONAL METHOD
---- Graphical Summary for Maximum Required Storage ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wythe-WilleStonehouseCommercePark

LR R R R R R R R L R R g T L L L L ey

* RETURN FREQUENCY: 100 yr Allowable Outflow: . B.50 cfs *
* 'C’ Adjustment: 1.000 Reguired Storage: 30,828 cu.ft. *
A e e e e e e e e e e e L —  — — ———— e e e *
* Peak Inflow: 22.28 cfs Inflow .HYD stored: WYTHE100.HYD *

R A SR R R R R R R R R kY

] Td = 37 minutes | Return Freq: 100 yr
[ Approx. Duration for Max. Storage ------ / C adj.factor: 1.00
Tc= 5.00 minutes
I = 9.530 in/hr Area (ac): 7.80
. Q=  44.60 cfs Weighted C: 0.60
- Adjusted C: 0.60
F .
L | . Required Storage
0 . L-- 30,828 cu.ft. Td= 37 minutes
W | . I = 4.760 in/hr
XA XA XAXAXE|XXXXXXXXXXX Q = 22.28 cts
c
£ X X
s OO0 00000000 OO0O00OO0O0 Q= 8.50 cfs
b o . ®x {Allow.Outflow)
o} .
X o . NOT TO SCALE X
O e e i g
o x
S R
9.05 minutes 40.02 minutes



Quick TR-5
Executed:

5 Ver.5.4§ S/N:
16:55:20 11-25-2003

Wythe-Will@StonehouseCommercePark

**x*x Modified Rational Hydrograph *#*x#*%

Weighted C = 0.600 Area= 7.800 acres Tc = 5.00 minutes
Adjusted C = 0.600 Td= 34.00 min. I= 2.60 in/hr Qp= 12.17 cfs
RETURN FREQUENCY : 2 year storm Adj.factor = 1.00

Cutput

Time
Minutes

file: WYTHE2 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 2 Year Storm

Time increment = 1.00 Minutes

Time on left represents time for first Q in each row.
0.00 2,43 4.87 7.30 9.73 12.17 12.17
12.17 12.17 12.17 12.17 12.17 12.17 12.17
12.17 12.17 12.17 12.17 12.17 12.17 12.17
12.17 12.17 12.17 12.17 12.17 12.17 1z2.17
12.17 12.17 12.17 12.17 12.17 12.17 1z2.17
9.73 7.30 4.87 2.43 0.00




Quick TR-55 Ver.5.46 S/N:
Executed: 16:55:20 11-25-2003

Wythe-Will@StonehouseCommercePark

**%% Modified Rational Hydrograph **x*x

Weighted C 0.600 Area= 7.800 acres Tc = 5.00 minutes

Adjusted C 0.600 Td= 36.00 min. I= 3.39 in/hr Qp= 15.87 cfs

RETURN FREQUENCY: 10 year storm Adj.factor = 1.00
Output file: WYTHE10 .HYD

HYDROGRAPH FOR MAXIMUM STORAGE
For the 10 Year Storm

Time Time increment = 1.00 Minutes
Minutes Time on left represents time for first Q in each row.

0.00 Q.00 3.17 6.35 9.52 12.69 15.87 15.87
7.00 15.87 15.87 15.87 15.87 15.87 15.87 15.87
14 .00 15.87 15.87 15.87 15.87 15.87 15.87 15.87

21.00 15.87 15.87 15.87 15.87 15.87 15.87 i5.87

28.00 15.87 15.87 15.87 15.87 15.87 15.87 15.87

35.00 15.87 15.87 12.69 9.52 6.35 3.17 0.00



Quick TR-5
Executed:

5 Ver.5.46 8/N:
16:55:20 11-25-2003

Wythe-Will@StonehouseCommercePark

***x+ Modified Rational Hydrograph *#*x*x

Weighted C = 0.600 Area= 7.800 acres Tc = 5.00 minutes
Adjusted C = 0.600 Td= 37.00 min. I= 4.76 in/hr Qp= 22.28 cfs
RETURN FREQUENCY: 100 year storm Adj.factor = 1.00
OCutput file: WYTHE100.HYD
HYDROGRAPH FOR MAXIMUM STORAGE
For the 100 Year Storm
Time Time increment = 1.00 Minutes
Minutes Time on left represents time for first Q in each row.
0.00 0.00 4.46 8.91 13.37 17.82 22.28 22.28
7.00 22.28 22.28 22.28 22.28 22.28 22.28 22.28
14.00 22.28 22.28 22.28 22.28 22.28 22.28 22.28
21.00 22.28 22.28 22.28 22.28 22.28 22.28 22.28
28.00 22.28 22.28 22.28 22.28 22.28 22.28 22.28
35.00 22.28 22.28 22.28 17.82 13.37 8.981 4.4¢
42.00 D.00




Quick TR-G65 Ver.S5,46 S/N:
Executed: 16:55:20 11-25-2003

Wythe-Will@StonehouseCommercePark

* ok ok % % % SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * % * * *

Q=adj * ¢ *x I + A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency

RETURN FREQUENCY = 2 vyears
‘C’ adjustment, k = 1
Adj. 'C’ = WEd.'C’ x 1

Subarea Runoff Area Tc Wtd. Adj. I Total Peak Q
Descr. rer acres {min) el ok in/hr acres (cfe)

develop site
0.600 7.80




Quick TR-55 Ver.5.46 S/N:
Executed: 16:55:20 11-25-2003

Wythe-Will@StonehouseCommercePark

¥ k% % & % GUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * % * * *

Q =adj * C* I * A
Where: Q=cfs, C=Weighted Runcff Coefficient, I=in/hour, A=acres
adj = ’C’ adjustment factor for each return frequency

RETURN FREQUENCY = 10 vyears
‘C' adjustment, k = 1
Adj. 'C' = Wed.'C' x 1

Subarea Runoff Area Tc wed. Adj. I Total Peak Q
Descr. ol acres (min) g Seol in/hr acres (cfs)

develop site
0.600 7.80




Quick TR-55 Ver.5.46 S/N:
Executed: 16:;55:20 11-25-2003

Wythe-Will@StonehougeCommercePark

¥ % % % & 4 SUMMARY OF RATIONAL METHOD PEAK DISCHARGES * * * % % &

Q =adj *C* I A
Where: Q=cfs, C=Weighted Runoff Coefficient, I=in/hour, A=acres
adj = 'C’ adjustment factor for each return frequency

RETURN FREQUENCY = 100 vears
‘€’ adjustment, k = 1
Adj. 'C’ = Wtd.‘'C’ x 1

T T T T T T ST SSEEET [ TmEE=m =

Subarea Runoff Area Tc wtd. Adj. I Total Peak Q
Descr. rC acres (min) ek e in/hr acres (cfs)

develop site
0.600 7.80




Quick TR-55 Ver.5.46 S/N:

Bxecuted: 16:55:20

*

% ok ¥ o

*

(years)

100

....................
.........

Frequency Adjusted

!CI

11-25-2003

MODIFIED RATIONAL METHOD
---- Grand Summary For All Storm Freguencies ----

Wythe-Will@StonehouseCommercePark

**************************************************************‘k***‘k*****
****'k*************************************************‘k*****************

*

* % o 3k

*

****************************************************************i’*******
******************-k*****************************************‘k***********

First peak outflow point assumed to occur at Te¢ hydrograph recession leg.

........................................................

................................................

Duration Intens.

minutes in/hr
34 2.600
36 3.390
50 3.250
37 4.760

cfs

cfs

T = 5.00 minutes
VOLUMES

Inflow Storage
(cu. ft. {cu.ft.
24,823 16,175
34,269 22,326
45,630 24,917
49,455 320,828

)



Quick TR-55 Ver.5.46
16:55:20

Executed:

S/N:
11-25-2003

MODIFIED RATIONAL METHOD

-~-- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wythe-Will@StonehougeCommercePark

RETURN FREQUENCY : 2 yr ‘C’ Adjustment = 1.000 Allcwable Q = 4.30 cfs
Hydrograph file duration= 34.00 minutes
Hydrograph file: WYTHE2 HYD TC = 5.00 minutes
............ RSERARS
Weighted Adjusted Duration Intens. Areas Qpeak Inflow Storage
o ‘C minutes in/hr acres cfs (cu.ft. (cu.ft.)
0.600 0.600 5 5.700 7.80 26.68 8,003 6,713
0.600 0.600 10 4,650 7.80 21.7¢6 13,057 10,501
0.600 0.600 15 3.950 7.80 18.49 16,637 12,813
0.600 0.600 20 3.500 7.80 16.38 19,656 14,561
0.600 0.600 30 2.800 7.80 13.10 23,587 15,5955
Ahkkkhkhkhhhhhk kb hd r Ak kAR ARk I h ARk F Ak kb dhh kb hhddhhhhdrhkrhbhkhhbhdhh Storage Maximum
0.600 0.600 34 2.600 7.80 12.17 l 24,823 16,175
Thhhkhkhkdhhhhdhhhhbhhhdhhhhhhhhhdbdbrhhhhhhhhbhhdhhdhhdhhrhhdoddhhhhhdhhtrhokrdbhhhddsr
0.600 0.600 40 2.300 7.80 10.76 25,834 15,667
0.600 0.600 50 2.000 7.80 9.36 28,080 15,372
0.600 0.600 60 1.800 7.80 8.42 30,326 15,072
0.600 0.600 120 1,150 7.80 5.38 38,750 8,202
0.600 0.600 180 0.750 7.80 3.51 Qpeak < Qallow



Quick TR-55 Ver.5.46 S/N:
Executed: 16:55:20 11-25-2003

MODIFIED RATIONAL METHOD

---- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wythe-Will@StonehouseCommercePark

RETURN FREQUENCY: 10 yr ‘C’ Adjustment = 1.000 Allowable Q = 5.60 cfs
Hydrograph file duration= 36.00 minutes
Hydrograph file: WYTHE10 ,HYD Tc = 5.00 minutes
.......................... SR
Weighted Adjusted Duration Intens. Areas Qpeak Inflow Storage
‘O ol minuteg in/hr acres cfs {(cu.ft. {cu.ft
0.600 0.600 5 7.000 7.80 32.76 9,828 8,148
0.600 0.600 10 6.000 7.80 28.08 16,848 13,512
0.600 0.600 15 5.250 7.80 24 .57 22,113 17,121
0.600 D.600 20 4.700 7.80 22,00 26,395 19,745
0.€00 0.600 30 3.750 7.80 17.55 31,5920 21,634

************************************************************ Storage Maximum

0.600 0.600 36 3.390 7.80 15.87 34,2639 22,326
R R Rk kK ok ke kK kKR Rk ko khh kR AR AR ARk k kAR Ak ke ke ke hkh kk ke h ko k oo dode & & ok ok &
0.600 0.600 40 3.1850 7.80 14.74 35,381 22,116
D.600 0.600 50 2.720 7.80 12.73 38,183 21,615
D.600 0.600 60 2.400 7.80 11.23 40,435 20,550
0.600 0.600 120 1.600 7.80 7.49 53,914 14,078
0.600 0.600 180 1.150 7.80 5.38 Qreak < Qallow

)



Quick TR-55 Ver.5.46 S/N:
Executed: 16:55:20 11-25-2003

MODIFIED RATICNAL METHOD

--=~- Summary for Single Storm Frequency ----

First peak outflow point assumed to occur at Tc hydrograph recession leg.

Wythe-Will@StonehouseCommercePark

RETURN FREQUENCY: 100 vyr ‘€Y Adjustment = 1.000 Allowable Q = 8.50 cfs

Hydrograph file duration= 37.00 minutes

Hydrograph file: WYTHE100.HYD Tc = 5.00 minutes
VOLUMES
Weighted Adjusted Duration Intens. Areas Qpeak Inflow Storage
YO rc minutes in/hr acres cfs (cu. ft.) {cu.ft.)
0.600 0.600 5 9.530 7.80 44 .60 13,380 10,830
0.600 0.600 10 8.230 7.80 38.52 23,110 18,048
0.600 0.600 15 7.240 7.80 33.88 30,495 22,922
0.600 0.600 20 6.460 7.80 30.23 36,279 26,1595
0.600 0.600 30 5.320 7.80 24.90 44,816 29,708
************************************************************ Storage Maxim‘um
0.600 0.600 37 4.760 7.80 22.28 I 49,455 30,828
************‘k***************************************************************
0.600 0.600 40 4.520 7.80 21.15 50,76¢% 30,638
0.600 C.600 50 3.930 7.80C 18.39 55,177 30,023
0.600 0.600 60 3.470 7.80 16.24 58,463 28,287
0.600 0.600 120 2.050 7.80 9.59 69,077 8,763
0.600 0.600 180 1.700 7.80 7.96 Qpeak < Qallow



Outlet Structure File:

POND-2 Version: 5.20
Date Executed:

WYTHEA4

.STR

S/N:
Time Executed:

khkkhhhkrkhhkhhhhkhhkhdhhbhhhrhdhhhkk

Wythe-Will@StonehouseCommercePark
Final Infiltration Basin Stage

kkdhkhkdhhkddhdhhkhhhdohdhhrhdrhrhkrkhx

***** COMPOSITE OUTFLOW SUMMARY *##%%

NNV WER OO0 O0OO0O0OO0OO0

L N S



1

Outlet Structure File: WYTHE4 .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

Ahkhkhkhkhkkrrkhhkkkhkdhkkdhhkhkhhkhkhhkktx*k

Wythe-Will@StonehougeCommercePark
Final Infiltration Basin Stage

kkdhhkhkkdhhkhkhkhkkhhkdhkrhhhkdhdhhthk

Cutlet Structure File: A:WYTHE4 ,STR
Planimeter Input File: A:WYTHE4 .VOL
Rating Table Output File: A:WYTHE4 .PND

Min. Elev. (ft) = &2 Max., Elev. {ft) = 76 Incr. (ft) = 1

Additional elevations (ft) to be included in table:
¥ k kK % k %k %X * *k * F* * % * % % % * £ % k * % * % *

kFhhkhkhhkkhkhkhkhkhhhkhkhkhkhhhhhhkrhhhrhhkhrbhrhkrrrhhbxhhk

SYSTEM CONNECTIVITY
Fhhkkhkhhk kR KAk hhh kb h kb hhhkhhhk bk kb hkhhk ok b dk

Structure No, Q Table Q Table

CULVERT-CR 1 - 1

Outflow rating table summary was stored in file:
A:WYTHE4 .PND '




Outlet Structure File: WYTHE4 .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

khdkkhkdhkhhhhhhkhkdhhhkkdhkdhhhhhrhhhhk

Wythe-WilleStonehouseCommercePark
Final Infiltration Basin Stage

hhkhhhhhkdhhdbkhkkhkhhkbkh b bk hkTdhrr

>>>>>> Structure No. 1 <<<<<<
{Input Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

El elev. (ft)? 69

E2 elev. (ft)? 76.001
Diam. (ft)? 1.25
Inv. el. (ft)? 69
Slope (ft/ft)? .0024

Tl ratio?
T2 ratio?

K Coeff.? .0078
M Coeff.? 2

¢ Coeff.? .0292
Y Coeff.? .74

Form 1 or 27
Slope factor?

1
-.5



Outlet Structure File: WYTHE4 .STR

POND-2 Version: 5.20 S/N:
Date Executed:

Ahkkhkkdkhkhkhhhkhkhhkhhhkhhrhhkhkhdhdhkkhthk

Wythe-Will@StonehouseCommercePark
Final Infiltration Basin Stage

LE R RS S E S EEEE SR X TR SR E RS SR L LR LR

Outflow Rating Table for Structure #1

Time Executed:

CULVERT-CR Circular Culvert (With Inlet Control)

*kx%% INLET CONTROL ASSUMED ***%%

Mes

HW
HW
HW
HW

sages

Q
H

o)
[¢ 2]

Ac=.682

Elevation (ft) Q (cfs) Computation
62.00 0.0 E « Inv.El.=
63.00 0.0 E « Inv.El.=
64.00 0.0 E < Inv.El.=
65.00 0.0 E < Inv.El
66.00 0.0 E <« Inv.El.=
67.00 0.0 E < Inv.Bl.=
68.00 0.0 E < Inv.El.=
69.00 0.0 No headwater
70.00 2.9 Equ.l: HW =1.
71.00 7.4 Submerged:
72.00 10.3 Submerged:
73.00 12.6 Submerged:
74.00 14.5 Submerged:
75.00 16.2 Submerged:
76 .00 17.7 Submerged:

Used Unsubmerged Egu. Form (1) for

HW

1l
eleReR=R=R=Ney

elev. less than 70.42 ft
Used Submerged Equation for elevations greater than 70.51 ft
HW=Headwater (ft) dc=Critical depth (ft)

Ac=Area

(sq.ft) at dec

Transition flows interpolated from the following values:
E1=70.42 ft; Q1=4.8 cfs; Dc=.89 ft; E2=70.51 ft;

02=5.49 cfs=s



POND-2 Version:
EXECUTED:

5.20 S/N:
12-10-2003

15:11:20

khkkhhhhrthhkhhkhkhhkrhhhdddbtdrrtitdbrtrrk

*
*
*
*
*
*
*

Wythe-Will@StonehouseCommercePark
Final Infiltration Basin Stage

khkhkhkhdddhhhdhddrdhdkrhhkh b bbbt drhkdhhhdk

.HYD
. PND

Inflow Hydrograph: A:WYTHE1
Rating Table file: A:WYTHE4
----INITIAL, CONDITIONS----
Elevation = 62.00 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft
GIVEN POND DATA
ELEVATION| OUTFLOW STORAGE
(ft) (cfs) (cu-£ft)
62.00 0.0 0
63.00 0.0 16,834
64.00 0.0 34,9268
£5.00 0.0 54,404
66.00 0.0 75,140
&7.00 0.0 97,225
6€8.00 0.0 120,711
6£69.00 0.0 145,622
70.00 2.9 171,584
71.00 7.4 199,796
72.00 10.3 229,059
73.00 12.6 259,821
74.00 14.5 292,134
75.00 le.2 325,997
76.00 17.7 361,411

Time increment

(t)

Page 1
Return Freq: 1 years

*

*

*

*

*

*

*

INTERMEDIATE ROUTING
COMPUTATIONS
28/t 28/t + 0
(cfs) (cts)
0.0 0.0
18.7 18.7
38.9 38.9
60.4 60.4
83.5 83.5
108.0 1G8.0
134.1 134.1
161.8 161.8
191.1 194.0
222.0 229.4
254.5 264.8
288.7 301.3
324 .6 339.1
362.2 378.4
401.6 419.3
30.0 min.



Page 2
Return Freq:

ROUTING COMPUTATIONS

POND-2 Version: 5.20 S/N:
EXECUTED: 12-10-2003 15:11:20
Pond File: A:WYTHE4 .PND
Inflow Hydrograph: A:WYTHE1 .HYD
Outflow Hydrograph: A:WW1OUT .HYD
INFLOW HYDROGRAPH
TIME INFLOW T1+1I2 28/t - 0O
{min) (cfs) (cfg) (cfs)
0.0 0.00f | ----- 0.0
30.0 0.00 0.0 0.0
60.0 0.00 0.0 0.0
S0.0 0.00 0.0 0.0
120.0 0.00 0.0 0.0
150.¢0 0.00 0.0 0.0
180.¢ 0.00 0.0 0.0
210.0 ¢.00 Q0.0 0.0
240.0 0.00 0.0 0.0
270.0 0.00 .0 0.0
300.0 0.00 0.0 0.0
330.0 0.00 0.0 0.0
360.0 ¢.00 0.0 0.0
390.0 0.00 0.0 0.0
420.0 Q.00 0.0 0.0
450.0 0.00 0.0 0.0
480.0 0.00 0.0 0.0
510.0 0.00 0.0 0.0
540.0 0.00 0.0 0.0
570.0 0.00 0.0 0.0
600.0 0.00 0.0 0.0
630.0 0.10 0.1 0.1
€60.0 0.20 0.3 0.4
£€90.0 0.60 0.8 1.2
720.0 15.50 16.1 17.3
750.0 1.70 17.2 34.5
780.0 1.00 2.7 37.2
810.0 0.80 1.8 392.0
840.0 0.60 1.4 40.4
870.0 0.50 1.1 41 .5
900.0 0.50 1.0 42.5
930.0 0.40 0.9 43 .4
960.0Q 0.40 0.8 44 .2
990.0 0.40 0.8 45.0
1020.0 0.30 Q.7 45 .7
1050.0 0.30 0.6 46.3
1080.0 0.30 0.6 46.9
1110.0 0.30 0.6 47.5
1140.0 0.30 0.6 48.1
1170.0 0.20 0.5 48.6
1200.0 0.20 0.4 49.0
1230.0 0.20 0.4 49 .4
1260.0 0.20 0.4 49.8
1290.0 0.20 0.4 50.2
1320.0 0.20 0.4 50.6

28/t + O
{cfs)

QUTFLOW
(cis)

1 years

(ft)

- — e e — -

T e e e e s e s e e e e e e T e e T m e e e = e e e e e e e - = -




POND-2 Version: 5.20 S/N:

EXECUTED: 12-10-2003 15:11:
Pond File: A:WYTHE4
Inflow Hydrograph: A:WYTHE1
Outflow Hydrograph: A:WW1OUT
INFLOW HYDROGRAPH
TIME INFLOW I1+1I2
(min) (cfe) (cfs)
1350.0 0.20 0.
1380.0 0.20 0.
1410.0 0D.10 0.
1440.0 0.00 g.

20

Page 3
Return Freq: 1 years
.PND
.HYD
.HYD
ROUTING COMPUTATIONS
25/t - O 25/t + © OUTFLOW |ELEVATION
(cfs) (cfsg) (cfs) (ft)
1.0 51.0 0.00 64 .56
51.4 51.4 0.00 64 .58
51.7 51.7 0.00 64 .59
51.8 51.8 0.00 64.60




POND-2 Version: 5.20 S/N: Page 3
IEXECUTED: 12-10-2003 15:131:20 Return Freq: 2 years

kkkkkkkkkkkhkkddx*x SUMMARY OF ROUTING COMPUTATIONS *kk ki dokkokhdhhd® &%

Pond File: A:WYTHE4 . PND
Inflow Hydrograph: A:WYTHE2 .HYD
Outflow Hydrograph: A:WW20UT .HYD

Starting Pond W.S. Elevation = 62.00 ft
*Ekkk Summary of Peak Outflow and Peak Elevation **#%#

o 11
Peak Inflow = CEZ::;:%ES Lﬂ’ﬁ“
Peak OCutflow .00 cfs

Peak Elevation 63.44 ft

fl

**k&%* Summary of Approximate Peak Storage *&&**

Initial Storage = 0 cu-ft
Peak Storage From Storm = 24,831 cu-ft

24,831 cu-ft

Total Storage in Pond



POND-2 Version:
EXECUTED:

Inflow Hydrograph: A:WYTHE10 .HYD
Rating Table file: A:WYTHE4

12-10-2003

5.20 S/N:

15:11:20

Arkkkhkhddhhdhkrdhhkkkdkhkrhrhdhhhhhdhhhdhh®

*
*
*
*
*
*
*

Wythe-Will@StonehouseCommercePark
Final Infiltration Basin Stage

khdhkhkkbkhkkhkhdhhdhhkhhkhhhkhhkhkhdhdhkhkhkhkthdrh

-~~--INITIAL CONDITIONS----

Elevation
Outflow
Storage

LI |

62.00 £t
0.00 cfs

0 cu-ft

GIVEN POND DATA

M s st he e e e e e e mm e e e e e e dm dm S o o -

ELEVATION
(£t)

-

OUTFLOW
(cfs)

OJ N OO C OO OO O
WibEWoOoOooOooOo o

12.6

—— e oy e

120,711
145,622
171,984
125,73¢
229,059
259,821
292,134
325,997
361,411

e e e e e e e e e e - . o e A e A

Time increment (&)

. PND

£
¥
&
*
*
*
*

INTERMEDIATE ROUTING

Page 1
Return Freq:

10 vears

COMPUTATIONS
28/t 28/t +
(cfs) (cfs)

0.0 0
561.0 561
1165.4 1165
1813.1 1813
2504 .2 2504
3240.2 3240
4022.9 4022
4853.1 4853
5731.6 5734
665%8.5 6665
7633.8 7644
8659.0 8671
9735.8 Q750
10864 .4 10880
12044 .6 12062
1.0 min.



POND-2 Vergion: 5.20 S/N:
EXECUTED: 12-10-2003 15:11:20
Pond File: A:WYTHE4 . PND
Inflow Hydrograph: A:WYTHE10 .HYD

Outflow Hydrograph: A:WW100UT .HYD

INFLOW HYDROGRAPH

e e e e e e e e e - = -

TIME INFLOW I1+I2

{min) (cfs) {cfs)

0.0 0.006y | ~--=---
1.0 3.17 3.2
2.0 6.35 9.5
3.0 9.52 15.9
4.0 12.69 22.2
5.0 15.87 28.6
5.0 15.87 31.7
7.0 15.87 31.7
g.0 1i5.87 31.7
9.0 15.87 31.7
10.0 15.87 31.7
11.0 15.87 31.7
12.0 15.8%7 31.7
13.0 15.87 31.7
14.0 15.87 31.7
15.0 15.87 31.7
16.0 15.87 31.7
17.0 15.87 31.7
18.0 15.87 31.7
12.0 15.87 31.7
20.0 15.87 31.7
21.0 15.87 31.7
22.0 15.87 31.7
23.0 15.87 31.7
24 .0 15.87 31.7
25.0 15.87 31.7
26,0 15.87 31.7
27.0 15.87 31.7
28.¢ 15.87 31.7
22.0 15.87 31.7
30.0 15.87 31.7
31.0 15.87 31.7
32.0 15.87 31.7
33.0 15.87 31.7
34.C 15.87 31.7
35.0 15.87 31.7
36.0 15.87 31.7
37.0 12.6¢ 28.6
38.0 9.52 22.2
39.0 6.35 15.9
40.0 3.17 9.5
41.0 0.00 1.2

Page 2
Return Freq:;

ROUTING COMPUTATIONS

28/t + O
(cfs)

OUTFLOW
(cfg)

10 years

Tt Em e e en e e e v o e e e s m e o S mu e s M e s e e e e e e = v e o m e e o v e e - e e - e a

(£t)




|

POND-2 Version: 5.20 §/N:
EXECUTED: 12-10-2003 15:11:20

Page 3

Return Freq:

10 vyears

chkkhkdkkdkkkkkkkkkkd SUMMARY OF ROUTING COMPUTATIONS *hkhkhkhkkhkhhk & &% %% %%

Pond File: A:WYTHE4 .PND
Inflow Hydrograph: A:WYTHE10 .HYD
Outflow Hydrograph: A:WW100UT .HYD

Starting Pond W.S. Elevation = 62.00 ft

*kxkk Summary of Peak Outflow and Peak Elevation **x*#*

Peak Inflow
Peak Outflow
Peak Elevaticn

oo

¥*%%% Summary of Approximate

Initial Storage
Peak Storage From Storm

Total Storage in Pond

15.87 cfs
0.00 cfs
£3.96 ft

Peak Storage *xkk*

fi

0 cu-ft
34,285 cu-ft¢

34,285 cu-ft



!

POND-2 Vergion:
EXECUTED:

5.20 S/N:
12-10-2003

15:11:20

Return Freq:

R R S R SRR R R L R R R R R R R ]

*
*
*
*
*
*
*

Wythe-Wille@StonehouseCommercePark

Final Infiltration Basin Stage

Inflow Hydrograph: A:WYTHE100.HYD

Rating Table file: A:WYTHE4 .PND
---~INITIAL CONDITIONS----
Elevation = 62.00 ft
Outflow = D.00 cfs
Storage = 0 cu-ft
GIVEN POND DATA
ELEVATION| OUTFLOW STORAGE
(Ft) (cfs) {cu-ft)
62.00 0.0 0
63.00 0.0 16,834
64 .00 0.0 34,968
65.00 0.0 54,404
£66.00 0.0 75,140
67.00 ¢.0 97,225
68.00 0.0 120,711
69.00 0.0 145,622
70.00 2.9 171,984
71.00 7.4 199,796
72.00 10.3 229,059
73.00 12.6 259,821
74 .00 14.5 292,134
75.00 16.2 325,997
76.00 17.7 361,411

Time increment (t)

khhkhkhkhhkhkhkhhhkhhhhkkhhdhrkkrrhhodhbrrbrbdrdr

*
*
*
*
*
*
*

Page 1
100 years

INTERMEDIATE ROUTING

COMPUTATIONS
28/t 28/t + 0
(cfs) (cfs)
0.0 0.0
561.0 561.0
1165.4 1165.4
iB13.1 1813.1
2504 .2 2504 .2
3240.2 3240.2
4022.9 4022.9
4853 .1 4853.1
5731.6 5734.5
6658.5 6665.9
7633.8 7644 .1
8659.0 8671.6
9735.8 9750.3
10864 .4 10880.6
12044 .6 12062.3
1.0 min.



POND-2 Version:
EXECUTED:

Pond File:
Inflow Hydrograph:

INFLOW HYDROGRAPH

ISR SR
O m

[ S 30 BN ]
B W

[FCIRVEIRVIR VIR VO R ININ S I S I 30 N N ]
Nd W OWo- oo

W w i
(e dne =R )}

[
= o0

il el ey
AU WUNHOWO AU W RO

5.20 S/N: Page 2
12-10-2003 15:11:20 Return Freq: 100 years
A:WYTHEA4 . PND
A:WYTHE100.HYD
Outflow Hydrograph: A:WW1000UT.HYD
ROUTING COMPUTATICNS
INFLOW I1+12 28/t - © 28/t + O OUTFLOW |ELEVATION
(cfs) (cfe) (cfs) (cEs) (cfs) (ft)
0.00y | ----- G.0 0.0 0.00 62.00
4.46 4.5 4.5 4.5 0.00 62.01
8.91 13.4 17.8 17.8 0.00 62.03
13.37 22,3 40.1 40.1 0.00 62,07
17.82 31.2 71.3 71.3 0.00 62.13
22.28 40.1 111 .4 113 .4 0.00 62.20
22.28 44 .6 156.0 156.0C Q.00 62.28
22.28 44 .6 200.5 200.5 0.00 62 .36
22.28 44 .6 245.1 245.1 0.Q¢ 62.44
22.28 44 .6 2892.6 289.6 0.00 62.52
22 .28 44 .6 334 .2 334 .2 0.00 62.60
22,28 44 .6 378.8 378.8 0.00 62.68
22,28 44 .6 423.3 423.3 0.00 62.75
22.28 44 .6 467.9 467.9 D.00 62.83
22,28 44 .6 512.4 512.4 0.00 62.91
22.28 44 .6 557.0 557.0 0.00 62.99
22.28 44.6 601.6 601.6 0.00 6€3.07
22.28 44 .6 646.1 646.1 0.00 £3.14
22.28 44 .6 690.7 690.7 0.00 63.21
22.28 44 .6 735.2 735.2 0.00 £3.29
22.28 44 6 779.8 779.8 0.00 63.36
22.28 44 .6 824.4 824 .4 D.00 £3.44
22.28 44 .6 868.9 868.9 0.00 63.51
22,28 44 .6 913.5 813.5 .00 63.58
22.28 44 .6 958.0 958.0 0.00 63.66
22.28 44 .6 1002.6 100z2.6 0.00 63.73
22 .28 44 .6 1047.2 1047.2 0.00 63.80
22.28 44 .6 1091.7 1091.7 0.00 63.88
22.28 44 .6 1136.3 1136.3 0.00 63.595
22.28 44 .6 1180.8 1180.8 0.00 64 .02
22.28 44 .6 1225.4 1225.4 0.00 64 .09
22.28 44 .6 12706.0 1270.0 0.00 64.16
22.28 44 .6 1314.5 1314.5 0.00 £4.23
22.28 44 .6 1359.1 1359.1 0.00 64 .30
22.28 44 .6 1403 .6 1403.6 0.00 64 .37
22.28 44 .6 1448.2 1448.2 0.00 64 .44
22.28 44 .6 1492.8 1492.8 0.00 64 .51
22.28 44 .6 1537.3 1537.3 0.00 64 .57
17.82 40.1 1577.4 1577.4 0.060 64 .64
13.37 31.2 1608.6 1608.6 0.00 64.68
8.91 22.3 1630.89 1630.9 0.00 64 .72
4.46 13.4 1644 .3 1644 .3 0.00 64.74
0.00 4.5 1648.7 1648.7 0.00 64.75

42.

iepegsjoele oo olsRao e N NoNoNeNoNoNoNaNoJaNl oo Yo FolloNoNoRe ReNoNoReRolsRe ol o Re R ol e Rele)

e i e e n e o e e

- e e e -




POND-2 Version: 5.20 8/N: Page 3
EXECUTED: 12-10-2003 15:11:20 ' Return Freq: 100 vyears

kkkhkhkhkhokkhkhkkhkxkkx SUMMARY OF ROUTING COMPUTATIONS kkkkhkhkrikktrrtikhkhkkk

Pond File: A:WYTHE4 _PND
Inflow Hydrograph: A:WYTHE100.HYD
Outflow Hydrograph: A:WW1000UT.HYD

Starting Pond W.S. Elevation = 62.00 ft

*kkxx Summary of Peak Qutflow and Peak Elevation *#x*x

Peak Inflow = 22.28 cfs
Peak OQutflow = 0.00 cfs
Peak Elevation = 64.75 £t

¥rx*% Summary of Approximate Peak Storage **x**+

Initial Storage = 0 cu-ft
Peak Storage From Storm = 49,472 cu-ftc

Total Storage in Pond 49,472 cu-ft

D



APPENDIX B

Storm Sewer Calculations

Wythe-Will Distribution Warehouse Prepared By:
at Stonehouse Commerce Park The LandMark Design Group
l Revised 12/11/03, 11/25/03, 10/28/2003 . LMDG # 2003151-000.09
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Landmark Design Group Inc.
Storm Sewer Design Computations
Wythe-Will

DATE: 12/10/03

PROJECT NO. 2003151-000.09

185.06 =a AREA [ RUNOFF CA INLET RAIN RUNOFF "Q" INVERT PIPE CAPA-

20.87 =b DRAIN COEF. TIME FALL ELEVATIONS LNGTH| SLOPE DIA CITY VEL
10 YR STM "A"

FROM VDOT TO VDOT INCRE- |ACCUM- MIN- INCRE- |ACCUM-| UPPER | LOWER MANN
POINT STR. POINT STR. ACRES G MENT |(ULATED| UTES INAHR | MENT |[ULATED| END END FT. IN. C.ES. N

Enter

Rim Elev. Rim Elev.

of the

Structure Structure

Rim

94.33
93.80
93.80
93.70
87.69

85.38
93.00
81.75

83.00
80.75

Enter

of the

Rim

93.80
93.80
93.70
87.69
83.00

93.00
81.75
83.00

80.75
62.00

Curb Inlets Grate Inlets
Length  Depth Perimeter Depth
of curb  of Water of of Water

Inlet in feet Grate in feet
4.00 0.48
4.00 0.48
6.00 0.41
4.00 043

12 0.51

|
P
s



PROJECT: Wythe-Will R
LOCATION: James City County
JOBNO.:  2003151-000.09
DATE: 09-Dec-03 " Hydraulic Gradeline
REVISION:
HDPE PIPE n= 0.009
INLET {OUTLET JUNCTION LOSS INLET | oo
STATIO|SURFAC| DQ) | Q(O) L(O) SF(O) | H(P ANGL 1#3 | 0.5+ |FINAL|SURFAC
N | EEBLEV V() | HO) | D | DD | V(@ | Q*V |V 22G| H() e |E K| H®) | HD) Ty | B | B |BELEV ELEV
Ad 78.85 24 16.10 70 0.0664 | 4.65 512 | 0.10 |16.10| 24 {512 | 8 | 041 [014 | 20 j016 | 007 | 031 | 040 | 020 | 485 | 8376 | 87.69
A5 83.70 24 16.10 133 0.0346 | 460 | 512 [ 0.10 |1267] 24 | 403 1 51 | 025 [009 | 8 |o000 | 000 [019 {025 { 012 [ 473 | 8842 | 93.70
A6 $8.42 24 12.67 237 0.0051 1.21 403 | 006 | 799 24 | 254 | 20 [ 010 |004 | 7 |000 [ 000 [o010 {013 | 006 [127 [ 8070 [ 9380
A7 89.70 24 7.99 14 0.007¢ | 010 | 254 [003 |397] 18 [225 | o 008 [003 | 3 (000|000 005 )] 007 [003 |013 | 898 | 93.8
A8 89.83 18 3.97 118 0.0051 | 060 | 225 | 002 0.00 [ 000 0.00 | 000 | 002 | 003 | 001 |061 | 9044 | 9433
A3-1 | 7615 24 14.45 297 0.0050 § 149 | 460 | 008 [1445) 24 | 460 | 66 | 033 [011 | 90 [070 | 023 | 043 | 056 | 028 [ 176 | 7791 | 81.75
A32 | 7791 24 14.50 270 00146 | 394 | 462 008 [13.02] 24 | 414 | 54 | 027 009 | 8 (068 | 0.18 [036 | 046 | 023 [ 417 | 8209 | 93.00
A3-3 | 8209 24 13,02 110 00051 | 056 | 414 | 0.07 0.00 | 0.00 0.00 | 0.00 [007 | 009 | 0.04 | 060 | 8269 | 86.38




APPENDIX C

Responsible Land Disturber Form

Wythe-Will Distribution Warehouse Prepared By:
- at Stonehouse Commerce Park The LandMark Design Group
l Revised 12/11/03, 11/25/03, 10/28/2003 LMDG # 2003151-000.09




WYTHE-WILL DISTRIBUTION WAREHOUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COUNTY, VIRGINIA

RESPONSIBLE LAND DISTURBER CERTIFICATION

Upon award of the contract, and before any land disturbing activity can begin, the Contractor shall execute and submit the
following information to James City County. This information will be placed on the cover sheet of the approved plan.

This designation may only be changed by a plan cover sheet revision that must be submitted to the County for verification
and approval.

The County must be contacted at least 48 hours prior to the commencement of any land disturbing activity in order to
schedule a pre-construction meeting,

THE PERSON IDENTIFIED BELOW IS DESIGNATED AS THE RESPONSIBLE LAND DISTURBER
WHO WILL BE IN CHARGE OF AND RESPONSIBLE FOR CARRYING OUT THE LAND
DISTURBING ACTIVITY ASSOCIATED WITH THIS PROJECT. THIS PERSON MEETS THE
APPLICABLE REQUIREMENTS OF VIRGINIA CODE SECTICN 10.1-363 AND 10.1-566 BY
VIRTUE OF THE FOLLOWING:

RESPONSIBLE LAND DISTURBER CERTIFICATE

DCR CERTIFICATION FOR COMBINED ADMINISTRATOR, ADMINISTRATOR, PLAN
REVIEWER, INSPECTOR, OR CONTRACTOR

VIRGINIA PROFESSIONAL ENGINEER, LAND SURVEYOR, LANDSCAPE ARCHITECT, -
OR ARCHITECT
RESPONSIBLE LAND DISTURBER CONTACT INFORMATION:

NAME (SIGN) DATE:

NAME (PRINT)

CERTIFICATION / REGISTRATION NUMBER

COMPANY

MAILING ADDRESS

TELEPHONE

E-MAIL

Wythe-Will Distribution Warehouse Prepared By:
at Stonehouse Commerce Park The LandMark Design Group
Revised 12/11/03, 11/25/03, 10/28/2003 LMDG # 2003151-000.09



Wythe-Will Distribution Warehause
at Stonehouse Commerce Park :
Revised 12/11/03, 11/25/03, 10/28/2003

APPENDIX D

Inspection and Maintenance Report Form

~ Prepared By:
The LandMark Design Group
LMDG # 2003151-000.09



WYTHE-WILL DISTRIBUTION WAREHOUSE

STONEHOUSE COMMERCE PARK
JAMES CITY COUNTY, VIRGINIA

EROSION AND SEDIMENT CONTROL PLAN
INSPECTION AND MAINTENANCE REPORT FORM

a rainfall event that is 0.5 inches or greater

Note: This form (4 pages)
to be completed every 7 days and within 24 hours of

INSPECTOR: DATE:
INSPECTOR’S QUALIFICATIONS:
DAYS SINCE LAST RAINFALL: AMOUNT OF LAST RAINFALL INCHES
VEGETATIVE CONTROLS
AREA DATE SINCE | DATE OF NEXT | STABILIZED? | STABILIZED CONDITION
LAST DISTURBANCE (YES/NO) WiTH
DISTURBED
MAINTENANCE REQUIRED:
TO BE PERFORMED BY: ON OR BEFORE:
MAINTENANCE PERFORMED ON: CONFIRMED BY:




WYTHE-WILL DISTRIBUTION WAREHOUSE
STONEHOQUSE COMMERCE PARK
JAMES CITY COUNTY, VIRGINIA

EROSION AND SEDIMENT CONTROL PLAN
INSPECTION AND MAINTENANCE REPORT FORM

STRUCTURAL CONTROLS
INSPECTOR: DATE:
STRUCTURAL CONTROL CONDITION ADDITIONAL REMARKS
MAINTENANCE REQUIRED:
TO BE FERFORMED BY: ON OR BEFORE:
MAINTENANCE PERFORMED ON: CONFIRMED BY:




INSPECTION AND MAINTENANCE REPORT FORM

WYTHE-WILL DISTRIBUTION WAREHOUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COUNTY, VIRGINIA

EROSION AND SEDIMENT CONTROL PLAN

OTHER CONTROLS
INSPECTOR: DATE:
OTHER CONTROL CONDITION ADDITIONAL REMARKS
MAINTENANCE REQUIRED:
TO BE PERFORMED BY: ON OR BEFORE:
MAINTENANCE PERFORMED ON: CONFIRMED BY:




|

WYTHE-WILL DISTRIBUTION WAREHOUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COUNTY, VIRGINIA

EROSION AND SEDIMENT CONTROL PLAN
INSPECTION AND MAINTENANCE REPORT FORM

CHANGES REQUIRED TO THE EROSION AND SEDIMENT CONTROL PLAN:

REASONS FOR CHANGES:

CHANGES MADE BY: ON OR BEFORE:

I certify 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 responsible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, 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:




WYTHE-WILL DISTRIBUTION WAREHOQUSE
STONEHOUSE COMMERCE PARK
JAMES CITY COUNTY, VIRGINIA

POLLUTION PREVENTION PLAN CERTIFICATION

I certify 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 respansible for gathering the information, the
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. 1am aware that there are significant
penalties for submitting false information, including the possibility of fine and imprisonment for knowing violations.

Signed:

Date:

CONTRACTOR’S CERTIFICATION

I certify under penalty of law that [ understand the terms and conditions of this Virginia Pollutant Discharge Elimination system
(VPDES) general permit that authorizes the storm water discharges associated with industrial activity from the construction site

identified as part of this certification.

SIGNATURE
{Name and Title)

FOR
(Company Address, Telephone)

RESPONSIBLE FOR

Date:

General Contractor

Date:

Date:




VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM (VPDES)
GENERAL PERMIT NOTICE OF TERMINATION
FOR STORM WATER DISCHARGES FROM CONSTRUCTION ACTIVITIES
PERMIT NUMBER
__ {Please Type or Print All Information}

[y

Construction Activity Operator

Name:
Mailing Address:
City: State: Zip: Phone:
2. Location of Construction Activity
Name:
Mailing Address:
City: State: Zip:
If street address unavailable: Latitude: Longitude;
3. VPDES Storm Water General Permit Number:
4. Check appropriate reason for terminating coverage under the General Permit;
_—— I 'am no longer the operator of the site.
———__The construction site has undergone final stabilization and the storm water discharges from the
construction activity have been terminated.
5. Certification:

“I certify under penaity of law that all storm water discharges from the identified construction activity that are authorized by a
VPDES general permit have been eliminated, or that I am no longer the operator of the construction activity. [ understand that by
submitting this notice of termination, that I am no longer authorized to discharge storm water in accordance with the general
permit, and that discharging pollutants to surface waters is unlawful where the discharge is not authorized by a VPDES permit. [
also understand that the submittal of this Netice of Termination does not release an operator from liability for any violations of
this permit”

Print Name:

Title:

Signature: Date:

For Department of Environmental Quality Use Only

Accepted/Not Accepted by: Date:




Wythe-Will Distribution Warehouse
at Stonehouse Commerce Park
Revised 12/11/03, 11/25/2003, 10/28/2003

"APPENDIX E

Erosion & Sediment Control! Calculations

Prepared By:
The LandMark Design Group
LMDG # 20032151-000.09



E&S DIVERSION
SWALE CALCULATION WORKSHEET

SWALENO. 1
SWALE SHAPE: PARABOLIC

R = Hydraufic Radius, (T?")/(1.5T%+4D?%)
Q = {1.486/n)ARY*s"? A = Area
P = Wetied Perimeter
n = Roughness Coefficient
T = Width of Swale at Top
D = Depth of Swale
S = Slope of Swale, fi/ft
Enter S = 0.0200 ‘ '
Enter n = 0.040
Enter T = 3.00 FT.
Enter D = 250 FT.
A = 5.00 S.F.
R = 0.584
Q - 18.36crs THE FLOW OF THE CHANNEL
185.06 20.87
10 YEAR STORM
Te= 5.0 MiN. ACRE C
Intensity = 7,15 IN/HR 5.0 0.4

ENTER CA= 200 C*AC

Q= 1442 CFS THE MAXIMUM FLOW OF A TEN YEAR STORM



1992 3.14
TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

@wath-or without an emergency spillway)

Project ‘./L)b(‘u% - (/QQU @ S&MAOUK CQMWCL PM k

Basin # . Location

Total area draining to basin: g acres.

Basin Volume Design

Wet Storage:

L Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
67 ce.yds.x_ % acres = § 36 cu. yds.

2. Available basin volume = 5?{ & cu. yds. at elevation @& . (From
storage - elevation curve)

3. Excavate M /# cu. yds. to obtain required volume*.
* Elevation corresponding to required volume = invert of the dewatering
orifice.
4, Available volume before cleanout required.
3Bouwyds.x_& acres = 244 cu. yds.
5. Elevation corresponding to cleanout level = 673 .

(From Storage - Eleva;ion Curve)

6. Distance from invert of the dewatering orifice to cleanout level = /7t
' (Min. = 1.0 ft.)

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

67cuyds.x &  acres =S 36 . yds.

nr-112
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1992 3.14

8. Total available basin volume at crest of riser* = “09 cu. yds. at
elevation 7 . (From Storage - Elevation Curve)

* Minimum = 134 cu, yds./acre of total drainage area.
9. Diameter of dewatering orifice = é in.
10.  Diameter of flexible tubing = & in, {diameter of dewatering orifice
plus 2 inches).
Preliminary Design Elevations
11.  Crest of Riser = 72
Top of Dam = 74

Design High Water = 70. ‘/

Upstream Toe of Dam = M/ﬂ’ n Cor 7

Basin Shape

Length of Flow L /
Effective Width We . i_\{_ﬁ:w

If > 2, baffles are not required

If < 2, baffles are required

Runoff
13. Q,

i

ofs (From Chapter 5)

14 Qs

&, 9 cfs {From Chapter 5)

Principal Spillway Design

15.  With emergency spillway, required spillway capacity Q=Q-= cfs.
(riser and barrel) - "

Without emergency spillway, required spillway capacity Qp=Qys5 = Y i cfs.
(riser and barrel)

HI - 113



1992 3.14
16, —With-emergeney-spillway—

Assumed available head (h) = ft. (Using Q,)

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

Without emergency spillway:

Assumed available head (h) = &/ / il | ft. (Using Q,s)
'h = Design H;gho 'V\Lfgter Elevation - Crest ’gsziser Elevation
17.  Riser diameter (D,) = _E“f_ in. Actual head (h) = _l_-_’_;/_fft.
(From Plate 3.14-8.)
Note: Avoid orifice flow conditions.
18. Barellength () = 9€ 1
Head (H) on barrel through embankment = _9 ft,
(From Plate 3.14-7).
19.  Barrel diameter = __ /€ in.
(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).
20.  Trash rack and anti-vortex device
Diameter = 3¢ inches.
Height = /2 inches.

(From Table 3.14-D).

21.  Required spillway capacity Q, = Q5 - Q, = cfs,

22.  Bottom width (b) = ft., the slope of the exit channel (s) =

ft./foot; and the minimum length of the exit channel (x) =
ft.
(From Table 3.14-C).

II - 114



1992

+

i-See

23,

24,

ollar Design A./%'

Depth of water at principal spillway crest (Y) =
Slope of upstream face of embankment (Z) =
Slope of principal spillway barrel (8;) =
Length of barrel in saturated zone (L) =
Number of collars required =

(from Plate 3.14-12).

Final Design Elevations

25.

Top of Dam = 2 J
Design High Water = 249- Z
Ny

Principal Spillway Crest = _ 7 2

i

Cleanout Elevation = 6¢. 3

Emergency Spillway Crest

Ii

Dewatering Orifice Invert

Elevation of Upstream Toe of Dam
or Excavated Bottom of "Wet Storage

Area" (if excavation was performed) = A

III - 115

ft.

%
ft.

dimensions = -

:1.

3.14
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€01 - III

SO8-vasn :eodnog

01-pl'e 91eld

-

ANTI- VORTEX DEVICE DESIGN

PRESSURE RELIEF
HOLES 1/2° DIA.

b

PLAN VIEW

l — -35" .

X 12 : : SUPPORT BAR SIZE
SPACER BAR ¢ 3 : (#6 REBAR MIN.)
{TYPICAL) ; _

RISER DWWMETER

SECTION A—-A ISOMETRIC

N b‘]f' RE‘Q v;\f‘eA
TOP. STIFFENER _(IF REQUIRED)
IS— XX  ANGLE WELDED
TO TOP AND QORIENTED PER-
PENDICULAR TO - CORRUGATIONS.

10p 1535 GAGE CORRUGATED
METAL OR 1/8 STEEL PLATE.
PRESSURE RELIEF HOLES MAY

‘BE - OMMITTED, IF ENDS OF

CORRUGATIONS . ARE LEFT FULLY
OPEN - WHEN THE TOP IS -
ATTACHED,

cvunper 1s 10 GAGE CORRUGATED

METAL PIPE OR: FABRICATED FROM
1/ - |
STEEL PLATE.

NOTES:

t. THE CYLINDER MUST BE
FIRMLY FASTENED TO THE
TOP QF THE RISER.

2. SUPFORT BARS ARE WELDED

TO THE TOP OF THE RISER
OR ATTACHED BY STRAPS
BOLTED TO TOP OF RISER.

2661

1%



POND-2 Versgion: 5
S/N:

.20

Wythe-Will@StonehouseCommercePark

Independent Sediment Basin

CALCULATED 12-10-2003 15:06:04
DISK FILE: A:WYTHES .VOL
Planimeter scale: 1 inch = 1 ft.

*

Elevaticon Planimeter Area Al+A2+gqgqr (A1*A2) Volume Volume Sum
(£t) (sq.in.) (sq.ft) (sq.ft) (cubic-ft) (cubic-ft)
62.00 2,700.00 2,700 0 -0 0
£9.00 6,710.00 6,710 13,666 31,888(“:’ 31,888
70.00 7,360.00 7,360 21,097 7,032 38,921
72.00 8,820.00 8,820 24,237 16,158 55,079
74.00 10,370.00 10,370 28,754 19,169 74,248
76.00 11,850.00 11,850 33,305 22,204 96,451

Elevations With Areas Interpolated From
The Closest Two Planimeter Readings
64.30 - --- 3,820 9,731 7,460 7,460
66.00 ~--=-- 4,772 11,061 14,748 14,748
68.70 -~ 6,501 13,391 29,907 ~—p29, 9207
71.00  —--e- 8,073 23,142 7,714 46,635
72.70 - 9,348 27,249 6,358 61,437
73.00 ----- 9,579 27,591 9,197 64,276
75.00 0 ---a- 11,098 32,195 10,732 84,5880
2

IA = (sg.rt(Areal) + ((Ei-E1)/(E2-E1)) * (sq.rt (Area2) -sq.rt (Areal)))
where: El1, E2 = Closest two elevations with planimeter data

Ei = Elevation at which to interpolate area

Areal,Area2 = Areas computed for E1, EZ2, respectively

IA = Interpolated area for Ei

* Incremental volume
Volume =

where: EL1, EL2
Areal,Areal

Volume

computed by the Conic Method for Reservoir Volumes.

(1/3) * (EL2-EL1) * (Areal + Area2 + sq.rt. (Areal*Area2))

It

Lower and upper elevations of the increment
Areas computed for EL1l, EL2, respectively
Incremental volume between ELI1 and EL2

([



Outlet Structure File: WYTHES .STR

POND-2 Version: 5,20 S/N:
Date Executed: Time Executed:

Akhhkdkhkdkhdhhkhkdhhdhhdthhhkhhrrrtbtrtr s

Wythe-Will@StonehouseCommercePark
Independent Sediment Basin

FhddkAhdkdkhkdkhhdhhhh ok kR AR Ak KA R kkhk

*kx%% COMPOSITE CUTFLOW SUMMARY *% %%

Elevation (ft) Q (cfs) Contributing Structures
62.00 g.0
£3.00 0.0
€4 .00 0.0
65.00 0.0
66.00 c.0
67.00 0.0
68.00 0.0
695.00 0.0 3
70.00 3.9 1 +3
71.00 8.7 1 +3
72.00 11.7 1 +2 +3
73.00 29.2 1 +2 +3
74.00 37.5 1 +2 +3
75.00 44 2 1 +2 +3
76.00 49.8 1 +2 +3



)

Outlet Structure File: WYTHES .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

hhkdhkkhkkbhkhhkhkhhhdhdhrbhhkkbddhkhhdhn

Wythe~-Will@StonehouseCommercePark
Independent Sediment Basin

Ehkhhdhhhhkhkbhhkhkhhrdhdrdhrhhbkhdhrhtk

Outlet Structure File: A:WYTHES .STR
Planimeter Input File: A:WYTHES .VOL
Rating Table Output File: A:WYTHES .PND

Min. Blev. {ft) = &2 Max. Elev. (ft) = 76 Incr. (ft) = 1

Additional elevations (ft) to be included in table:
¥ ok k k Kk X & Kk & x * * * k % *x % k% Kk * k Kk 4k % * &

hhhhhdhhhhhddhht bbb bbb h ARk bk kA hhhkkhdhhhdkhkdn

SYSTEM CONNECTIVITY
hkdkkk gk ok hhkkhdhhdhkhh kb hhkdkkh kb rhkhhdkhA kAt hrk

Structure No . Q Table Q Table
ORIFICE-VC 1 - 1
STAND PIPE 2 -> 2
CULVERT-CR 3 - 3

Outflow rating table summary was stored in file:
A:WYTHES .PND



Outlet Structure File: WYTHES .STR

POND-2 Version: 5.20 S/N:
Date Executed: Time Executed:

LA R R R A SRS I R R TR R

Wythe-Will@StonehouseCommercePark
Independent Sediment Basin

hkhdhkhkhhhhhhkhkhhhhhhhhhhhkhkhhhhhhkd

>>>>>> Structure No. 1 <<<<<<
{Input Data)

ORIFICE-VC
Orifice ~ Vertical Circular

El elev, (f£)? 6§9.5

E2 elev. (ft)? 76.001
Orifice coeff.? .6
Invert elev. (ft)? 69
Datum elev, (ft)? 69
Diameter (ft)? .5



Outlet Structure File: WYTHES .STR

POND-2 Version: 5.20 S/N:

Date Executed: Time BExecuted:

khkkkkdhkhkkkkhhhhkkhhhhkhhhkhkhthrhhhhk

Wythe-Will@StonehouseCommercePark
Independent Sediment Basin

khkkdhkkdkhhkhhkhhddhrhhohhhdhhrrhkink

>>>»>> Structure No. 2 <<<c<<
{Input Data)

STAND PIPE
Stand Pipe with weir or orifice

El elev. (ft)? 72

E2 elev.(ft)? 76.001
Crest elev. (ft)? 72
Diameter (ft)? 2

Weir coefficient? 3.3
Orifice coefficient? .6

Start transition elev.{(ft) @ ?
Transition height (ft)?

flow



Outlet Structure File: WYTHES _STR
POND-2 Version: 5.20 S/N:

Date Executed: Time Executed:

LA R AR E RS EE R EE R TR R TR R R R R R R R

Wythe-Will@StonehouseCommercePark
Independent Sediment Basin

hhkdhkdhhkhhohhhkhrhhhhtdhkhkhhhkhdrht

>>>>>> Structure No. 3 <<c<c<
(Input Data)

CULVERT-CR
Circular Culvert (With Inlet Control)

Bl elev. (ft) 7 69

E2 elev. (ft) 7 76.001
Diam. (ft)? 1.25
Inv. el. (ft)? 69
Slope (ft/ft)? .004

T1 ratio?
T2 ratio?

K Coeftf.? .0045
M Coeff.? 2.0

¢ Coeff.? L0317
Y Coeff.? L 69
Form 1 or 27 1
Slope factor? -.5



Outlet Structure File: WYTHES .STR
POND-2 Version: 5.20 S/N:
Date Executed: Time BExecuted:

khdkhkkdhkdddhhkhhhdhhhrhhdhkdhkrbkrhdhk

Wythe-Wille@eStonehouseCommercePark
Independent Sediment Basin

Ahhkkhdhhhkhkhkhhhhkhhkhrnkdhhdhhhthdhdtd

Outflow Rating Table for Structure #1
ORIFICE-VC Orifice - Vertical Circular

Elevation (ft) Q (cfs) Computation Messages
&€2.00 0.0 E <« El=69.5
63.00 0.0 E < E1=69.5
64 .00 0.0 E « El=69.5
65.00 0.0 E « E1=69.5
66 .00 0.0 E < E1=69.5
67.00 0.0 E <« E1=69.5
68.00 0.0 E <« El=692.5
69.00 0.0 B <« El=69.5
70.00 0.8 E =1.0
71.00 1.3 H =2.0
72.00 1.6 H =3.0
73.00 1.9 H =4.0
74.00 2.1 H =5.0
75.00 2.3 H =6.0
76.00 2.5 H =7.0

C = .6 A = .1963496 gqg.ft.
H (ft) Table elev. - Datum elev., ( 69 ft )
Q {cfe) C * A * sgqr(2g * H)



Outlet Structure File: WYTHES .STR
POND-2 Version: 5.20 S/N:

Date Executed:; Time Executed:

Thdhdkhkkdhkhkdkhkhkhhbhhdhhhhddhkbrihdkh

Wythe-wWill@StonehouseCommercePark
Independent Sediment Basin

LA R R R EE XSRS EEEE T TR ET TP ROR R P PR

Outflow Rating Table for Structure #2
STAND PIPE Stand Pipe with weir or orifice flow

**%k%x TNLET CONTROL ASSUMED *#**#%%

Elevation (ft) Q (cfs) Computation Messages
62.00 0.0 E < Inv.El.= 72
Y63.00 0.0 E < E1=72
Q( ¥ 64.00 0.0 E < E1=72
) »§' 65.00 0.0 E < BE1=72
‘®  66.00 0.0 E < E1=72
é,}"‘. § 57.00/ 0.0 E < E1=72
o LY 68.00 0.0 E < E1=72
~ 8 6900 0.0 E < E1=72
Q{ 36'8 70.00 0.0 E < E1=72
T 71.00 | 0.0 E < E1=72
PN e 72.00 0.0 Weir: H =0.0
g 3 73.00 15.1 Orifice: H =1.0
74.00 . 21.4 Orifice: H =2.0
75.00 26.2 Orifice: H =3.0
76.00 30.3 Orifice: H =4.0

6.283186 ft

eir Cw = 3.3 Weir length
= 3.141593 sq.ft.

COrifice Co = .6 Orifice area

Q (efg) = (Cw * L * H**1.5) or (Co * A * sqgr(2%g*H))
“ No transition used, transition height = 0.0
Weir equation = Orifice equation @ elev.= 72.72955 ft
[
.@@? A *‘Jtc\
& f"wlm"‘ o "
3 W



Outlet Structure File:

'POND-2 Version: 5.20

Date Executed:

WYTHES .STR

S/N:
Time Executed:

khkkdhkdhkhkhhkhhhhkhkkkhhhhhkkdhhrhhhhhk

Wythe-Will@StonehouseCommercePark
Independent Sediment Basin

khhkdkdkkkkrhkhkkhhhhrrhtrhkhhhhhhhd

Outflow Rating Table for Structure #3
COLVERT-CR Circular Culvert (With Inlet Control)

*kkxk INLET CONTROL ASSUMED *#%%x

Elevation {(ft)

72.00
73.00
74.00
75.00
76.00

Q {cfg)

POAROMNMRPWLWOOOOOOOOO

Computation Messages

E < Inv.El.= &9
E <« Inv.El.= 69
E < Inv.El.= 68
E < Inv.El.= 69
E < Inv.El.= 69
E < Inv.El.= 69
E < Tnv.El.= 69

No headwater
Equ.1l: HW =1.0
Submerged: HW =2.
Submerged: HW
Submerged: HW
Submerged: HW =
HW
HW

c=.690 Ac=,695

fi

Submerged:
Submerged:

1]
COOOC O

Used Unsubmerged Equ. Form (1) for elev. less than 70.37 ft
Used Submerged Equation for elevations greater than 70.49 ft
(£t) de=Critical depth (ft) Ac=Area (sq.ft) at dc

HW=Headwater

Transition flows interpolated from the following values:

E1=70.37 ft;

Q1=4.8 cfs;

Dc=.89 ft; E2=70.49 ft; Q2=5.49 cfs



POND-2 Version: 5.20 S/N:
EXECUTED: 12-10-2003 15:11:41

Page 1

Return Freq:

LR AR R R R RS EEERE R R R TR T R S R U R U g A

*®
*
*
*
*
%
*

Inflow Hydrograph: A:WYTHE2 .HYD
Rating Table file: A:WYTHES .PND

----INITIAL CONDITIONS----

Elevation = 62.00 ft
Outflow = 0.00 cfs
Storage = 0 cu-ft

GIVEN POND DATA

ELEVATION| OQUTFLOW STORAGE
(ft) (cfs) (cu-ft)
6£2.00 0.0 0
&€3.00 0.0 2,929
€4 .00 .0 6,338
65.00 0.0 10,266
66 .00 0.0 14,748
67.00 0.0 19,822
68.060 0.0 25,523
69.00 0.0 31,888
70.00 3.9 38,921
71.00 8.7 46,635
72.00 11.7 55,079
73.00 29.2 64,276
74 .00 37.5 74,248
75.00 44 2 84,979
76.00 49.8 96,451

Wythe-Will@StonehouseCommercePark
Independent Sediment Basin

khhhhdhhdhhddhdhhhhhdhddhdhdhhkkitkhhhdhhhhdh

Time increment (t)

*
*
*
*
*
*
*

INTERMEDIATE ROUTING
COMPUTATIONS

1.0 min.

2 years




POND-2 Version: 5.20 S/N:
EXECUTED: 12-10-2003 15:11:41

Pond File: A:WYTHES .PND
Inflow Hydrograph: A:WYTHE2 = .HYD
Outflow Hydrograph: A:SB20UT .HYD

it

Return Freq: g 2 yearsg N

TIME T1+I2 28/t - © 28/t + ©
| (min) (cfs) (cfs) (cfaz)
|| 0.0 | /0.000 | ---=-- 0.0 0.0

1.0 2.4 2.4 2.4
| 2.0 7.3 9.7 9.7
I 3.0 12.2 21.9 21.9
4.0 17.0 38.9 38.9
5.0 21.9 60.8 §0.8
l 6.0 24.3 85.2 85.2
7.0 24 .3 109.5 109.5
8.0 24.3 133.9 133.9
l 9.0 24.3 158.2 158.2
10.0 24 .3 182.5 182.5
11.0 24.3 206.9 206.9
12.0 24.3 231.2 231.2
' 13.0 24.3 255.6 255 .6
14.0 24.3 279.9 279.9
15.0 24.3 304.2 304.2
l 16.0 24.3 328.6 328.6
17.0 24.3 352.9 352.9
18.0 24.3 377.2 377.2
19.0 24.3 401.6 401.6
l 20.0 24.3 425.9 425.9
21.0 24.3 450.3 450.3
22.0 24.3 474 .6 474.6
l 23.0 24.3 498.9 498.9
24.0 24.3 523.3 523.3
25.0 24.3 547.6 547.6
l 26.0 24.3 572.0 572.0
27.0 24.3 596 .3 596.3
28.0 24.3 620.6 620.6
29.0 24.3 645.0 645.0
m 30.0 24.3 669.3 669.3
31.0 24.3 693.7 693.7
| 32.0 24.3 718.0 718.0
' 33.0 24.3 742 .4 742 .4
34.0 24 .3 766 .7 766 .7
35.0 21.9 788.6 788.6
| 36.0 17.0 805.6 805.6
37.0 12.2 817.8 817.8
38.0 7.3 825.1 825.1
39.0 2.4 827.5 827.5

i a0 T i e

“Tﬂﬁ? = L79 ﬁMD
I //_//_,_"/‘

INFLOW HYDROGRAPH ROUTING COMPUTATIONS

(cfa)




POND-2 Version: 5.20 $/N: Page 3
EXECUTED: 12-10-2003 15:11:41 Return Freq: 2 years

khrkkAxkkhkkkkkhkkk vk SUMMARY OF ROUTING COMPUTATIONS %k kkkkkhkkhhhthdk
Pond File: A:WYTHES .PND

Inflow Hydrograph: A:WYTHE2 .HYD
Outflow Hydrograph: A:SR20UT ,HYD

Starting Pond W.S. Elevation = @

kkkx* Summary of Peak Outflow and Peak Elevation *xxxw

Peak Inflow = 12,17 cf
Peak OQutflow = E_Fr"’f M
Peak Elevation = 67.88 ft":faﬁh?ﬁﬁ

WNET

**xx¥ Summary of Approximate Peak Storage *****

Initial Storage = 0 cu-ft
Peak Storage From Storm = 24,831 cu-ft

— e e e e e vm e e = o

Total Storage in Pond = cu~f



Inflow Hydrograph: A:WYTHE
Rating Table file: A:WYTH

KKK KA hhhkhkhkhkkhhkhkhhdhdhbhbhkdhkrrrhdkrdddkkk

*
*
*
*
*
*
*

---~-INITIAL CONDITIONS----

Elevation

Outflow
Storage

(£t)

([ [}

QUTFLOW
(cfs)

e = o — ——

N
WREOWOOOOOODQOo O
N-JdJ~JWUWOoOOODO0OO0OOO0O0

37.5

Time increment

62,00 ft
0.00 cfs

D cu-ft

GIVEN POND DATA

STORAGE
(cu-£ft)

.BYD
. PND

o

Wythe-Will@StonehouseCommercePark
Independent Sediment Basin

*************************************

\°

()

*
*
*
*
*
*
*

INTERMEDIATE ROUTING

COMPUTATIONS
28/t 28/t + 0
(cfs) (cfs)
0.0 0.0
97.6 97.6
211.2 211.2
342.1 342.1
481.5 491 .5
660.86 660.6
850.6 850.6
1062 .7 1062.7
1297.1 1301.0
1554 .2 1562.9
1835.6 1847.3
2142 .1 2171.3
2474 .4 2511.9
2832.1 2876.3
3214 .4 . 3264.2 .

1.0 min.

v = e e o




P T T r—

Pond File: A:WYTHES .PND
Inflow Hydrograph: A:WYTHE10 .HYD
Outflow Hydrograph: A:QUT HYD
INFLOW HYDROGRAPH ROUTING COMPUTATION
TIME INFLOW T1+12 28/t - O 28/t + O | OUTFLOW |ELEVATION
| l {min) (cfs) (cfa) (cis) {cfs) (cfa3) (ft)
_________________________________________________ SIS (S
0.0 .00 | ----- 0.0 0.0 0.00 | *62.00
I 1.0 3.17 2 = 3. 3.2 0.00 62.03
| 2.0 .35 . 127 12.7 0.00 62.13
3.0 9.52 15.9 28.6 28.6 0.00 62.29
I 4.0 12.69 22.2 50.8 50.8 0.00 62.52
5.0 15.87 28.6 79.3 79.3 0.00 62.81
6.0 15,87 31.7 111.1 111.1 0.00 63.12
7.0 15,87 31.7 142.8 142.8 0.00 63.40
l 8.0 15,87 31.7 174.6 174.6 0.00 63.68
9.0 15,87 31.7 206.3 206.3 0.00 63.96
10.0 15.87 31.7 238.0 238.0 0.00 64.20
l 11.0 15.87 31.7 269.8 269.8 0.00 64.45
12.0 15.87 31.7 301.5 301.5 0.00 64.69
13.0 15.87 31.7 333.3 333.3 0.00 64.93
l 14 .0 15.87 31.7 365.0 365.0 0.00 65.15
15.0 15,87 31.7 396.7 396.7 0.00 65.37
16.0 15.87 31.7 428.5 428.5 0.00 65.58
17.0 15.87 31.7 460.2 460.2 0.00 65.79
I 18.0 15,87 31.7 492.0 492.,0 0.00 66.00
-~ 19.0 15.87 31.7 523.7 523.7 0.00 66.19
. 20.0 15.87 31.7 555, 4 555 .4 0.00 66.38
. 21.0 15.87 31.7 587.2 587.2 0.00 66.57
22.0 15.87 31.7 618.9 618.9 0.00 66.75
23.0 15.87 31.7 650 .7 650.7 0.00 66.94
24.0 15.87 31.7 682.4 682.4 0.00 67.11
. 25.0 15.87 31.7 714 .1 714 .1 0.00 67.28 | g
26.0 15.87 31.7 745.9 745 .9 0.00 67.45
27.0 15.87 31.7 777.6 777.6 0.00 67.62 |
l 28.0 ©15.87 31.7 809.4 809.4 0.00 67.78 | ¥
29.0 15.87 31.7 841.1 841.1 0.00 67.95
30.0 15.87 31.7 872.8 872.8 0.00 68.10
I 31.0 15.87 31.7 904.6 904.56 Q.00 68.25
32.0 15.87 31.7 936.3 936.13 6.00 68 .40
33.0 15,87 31.7 968.1 968.1 0.00 68.55 | =X
34.0 15.87 31.7 999.8 999.8 0.00 68.70 1
I 35.0 15.87 31.7 1031.5 1031.5 0.00 68.85
—36ToP 0 15.87 31.7 1063.3 T063. 3 0.01 69.00
37.0 £.0  12.69 28.6 1090.9 1091.8 0.48 69.12
. 38.0 ¢  9.52 22.2 1111.4 1113.1 0.82 69.21
39.0 B.¢  6.35 15.9 1125.2 1127.3 1.06 69.27
40.0 §.2  3.17 9.5 1132.3 1134 .7 1.18 69.30
41.0 ke  0.00 3.2 1133.1 1135.5 1.19 69.31

o A e e v e e e R e e e e e L e E M e Ak N v e A M e ML M e e m s e EM e e e e o e e e o = -




kkhkhkhkhkdhhkhkhdhktdk SUMMARY OF ROUTING COMPUTATIONS ***kdkkdkrdkrhdhrhrkdk

Pond‘File:

| A:WYTHES .PND
Inflow Hydrograph: A:WYTHE10 .HYD
Outflow Hydrograph: A:0UT JHYD
Starting Pond W.S. Elevation = 62.00

ft

*ktx% Summary of Peak Outflow and Peak Elevation **#%%

Peak Inflow
Peak Outflow
Peak Elevation

b oun

*kkk% Summary of Approximate

Initial Storage
Peak Storage From Storm

Total Storage in Pond

15.87 cfs

69, t

Peak Storage ****+

0 cu-ft
34,036 cu-ft

34,036 cu-ft
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Wythe-Will@StonehouseCommercePark
Independent Sediment Basin
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Inflow Hydrograph: A:WYTHE2S .HYD
Rating Table file: A:WYTHES .PEND

~=--INITIAL CONDITIONS----

Elevation
Outflow
Storage

&

it

2.00 £t
0.00 cfs
0 cu-£t

GIVEN POND DATA

e e e e e e e e e e s e e am e o e . -

ELEVATION
{ft)

QUTFLOW STORAGE
(cfs) (cu-ft)
0.0 a
0.0 2,929
0.0 6,338
0.0 10,266
0.0 14,748
0.0 19,822
0.0 25,523
¢.0 31,888
3.9 38,921
8.7 46,635
11.7 55,079
29.2 64,2786
37.5 74,248
44 .2 84,979
49.8 96,451

e A m e e e e o fe e e o R v e = e e o e e e -

-

*
)
*
*
*
*
*

INTERMEDIATE ROUTING

COMPUTATIONS

28/t 28/t + 0O

(cfs) {cfs)
0.0 0.0
97.6 7.6
211.2 211.2
342.1 342 .1
491.5 491.8
660.6 660.6
850.6 850.6
1062.7 1062.7
1297.1 1301.0
1554 .2 1562.9
1835 .5 1847.3
2142.1 2171.3
2474 .4 2511.9
2832.1 2876.3
3214 .4 3264.2

1.0 min
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POND-2 Version: 5.20 §/N: Page 3
EXECUTED: 12-10-2003 15:11:42 Return Freqg: 25 years
Pond File: A:WYTHES .PND
Inflow Hydrograph: A:WYTHE25 .HYD
Outflow Hydrograph: A:SB250UT .HYD
INFLOW HYDROGRAPH ROUTING COMPUTATIONS
TIME INFLOW I1+I2 28/t - © 25/t + O OUTFLOW |[ELEVATION
(min) (cfe) (cfs) (cfs) (cfs) (cfs) {ft)
45.0 15.21 30.4 1262.7 1269.5 3.38 £9.87
46.0 15.21 30.4 1285.6 1293.1 3.77 69.97
47,0 15.21 30.4 1307.7 1316.0 4.17 70.0¢6
48.0 15.21 30.4 1328.9 1338.1 4.58 70.14
49.0 15.21 30.4 1349.4 1359.3 4.97 T70.22
50.0 15.21 30.4 1369.1 1379.8 5.34 T0.30
51.0 12.17 27.4 1385.2 1396.5 5.65 70.36
52.0 2.13 21.3 1324.8 1406.5 5.83 70.40
53.0 6.08 15.2 1398.2 1410.0 5.90 70.42
54 .0 3.04 9.1 1395.7 1407.4 5.85 70.41
55.0 0.00 3.0 1387.3 1398.7 5.69 70.37
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. POND-2 Version: 5.20 S/N: Page 4
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kkkkxrkkkkkhkkkrhdt SUMMARY OF ROUTING COMPUTATIONS ***kdkadkrkkrrrkkhds

Pond File: A:WYTHES .PND
Inflow Hydrograph: A:WYTHE25 .HYD
Outflow Hydrograph: A:SB250UT .HYD

Starting Pond W.S. Elevation = 62.00 ft

*kkk¥x Summary of Peak Outflow and Peak Elevation ***x*

Peak Inflow = 15.21 ¢fs
Peak Outflow =
Peak Elevation = 7G.4

¥¥kkk Summary of Approximate Peak Storage **%%%

Initial Storage = 0 cu-ft
Peak Storage From Storm = 42,133 cu-ft

Total Storage in Pond 42,133 cu-ft

T



Wythe-Will Distribution Warehouse
at Stonehouse Comrmerce Park
Revised 12711703, 11/25/03, 10/28/2003

APPENDIX F

Meter Sizing Calculations

Prepared By:
The LandMark Design Group
LMDG # 2003151-000.09



Wythe Will Building
Project No.: 2003151-000.09
Date: October 27, 2003
Prepared By: Curt Nordeman

| Proposed Fixture Counts
Proposed Building
Development Area Design Design 3 Water Water
Units Value Fixture Supply
Value Fixture Unit
(WSFU)
Water Closet (Valve) [ #of Units [ 00 ] 6,00 54.00
Lavatory #of Units [ 18 0l 200 16.00
Drinking Fountain #of Units [ g 0.25 1.50
Urinal #of Units [(0 & f 3.00 3.00
Kitchen Sink # of Units 1.40 2.80
Total Water Supply Fixture Units (WSFU) 77.30
* Reference Table E101B, Load Values Assigned to Fixtures, ® Table for
2000 International Plumbing Code , page 113 Estimating Demand
® Reference Table E102, Table For Estimating Demand, 2000 International Plumbing WSFU Demand
Code, Appendix E, Page 114 gpm
70 58.00

Use 1 1/2-inch meter in accordance with TABLE 5.6 Displacement-Type Meter Meeting AWWA Specifications
Flow-Pressure-Loss Average of 1973-Model Meters page 45 in the AWWA Sizing Water Service Lines and

Meters

(







Sronetouse. Commer ce Fre s

BMP AREA BMP | FRACTION WEIGHTED | Rv | Rm \Y; v HxV
SERVED| POINTS | SERVED * BMP (Ac-Ft) | (CF) (C.F.)
ACRES. ‘| BYBMP POINTS * ‘
1 {WET POND 32.6 9 0.201 - 1.808 0.501 0.45 0.611 26626 106504
2 |WET POND 251 . 9 0.155 = 1.392 050 | 0.45 0.471 20500 82002
8.M. POND 68.0 8 0.419 3.352 0.50 1 0.45 1.275 55539 138848
TOTAL 125.7 6.551
NATURAL Rv=0.05+1.0091, ASSUME |=50%
OPENSPACE V=(Rm)(Rv)/12*AREA
OUTSIDE OF H=2.5 FOR 8 POINT WET POND
R.M. POND{AC) 85 10 0344 |= 3.437 H=4 FOR 9 POINT WET POND
TOTAL BMP POEhIlTS I | = 10.0
AREA SERVED BY RICHARDSONS MILL (ACRES) | = 68.0
DEVELOPABLE AREA (ACRES) (247.3-85.0) = 162.3.
AREA THROUGH BMPS = 125.7
TOTAL AREA OF SITE (ACRES) 247.3
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DECL. TON OF COVENANTS

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS PECLARATION, made this 3 7 ﬁy of Vzcevbe, , 2003
between Lt besty troperty Li s ked Yarinessie ,
and all successors in integest, ("CdVENANT OR(S),") owner(s) of the following property: .

Wythe- Wit { =) Ourtion? Ao -
project name, Seetion A Loz A-Z., <tenchouse Commence tar [
Document No. , Deed Book , Page No. : Instrument No.

0300 342 1% ~and the County of James City. Virginia (‘COUNTY.")

WITNESSETH:

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

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

2. I necessary, the COVENANTOR(S) shall levy régular or special assessments against
all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM

is properly maintained.

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

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

5. If after reasonable notice by the COUNTY, the COVENANTOR(S) shall fail to

maintain the SYSTEM in accordance with the approved design standards and with the law and

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

work, and the COUNTY may assess the COVENANTOR(S) and/or all property served by the -

SYSTEM for the cost of the work and any applicable penalties.

Faredtet s J-gF € qyolo l2e %
- T Pagel ' Revised 01/02

f&c,,g.Ldlurﬂ. o g)ﬂﬂ - A2, Ree B

COUNTY OF JAMES CITY, \HRGM : (bpl



/ o ®
/ &  The COVENANTOR(S) shall indemnify and save the COUNTY harmless from any
and all claims for damages to persons or property arising from the installation, construction,

7 maintenance, repair, operation or use of the SYSTEM.

7. The COVENANTOR(s) shall promptly notify the COUNTY when the
COVENANTOR(S) legally transfers any of the COVENANTOR(S)Y’ responsibilities for the
SYSTEM. The COVENANTOR(S)' shall supply the COUNTY with a copy of any document of
transfer, executed by both parties. '

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

COVENANTOR(S) and the COVENANTOR(S)' heirs, executors, administrators, successors and
assignees, and shall bind all present and subsequent owners of property served by the SYSTEM.

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

IN'WITNESS WHEREOF, the COVENANT OR(S) have executed thisDECLARATION OF
COVENANTS as of the date first above written.

ALAS T7 LInGEEFE] IRN.P,

Print Name/Title

ATTEST:

[ <777

COVENANTOR(S)

Print Name/Title

ATTEST:

Page 2 ' Revised 01/02

| wemar W .y




COMMONWEALTH OF V]Rj.'vINIA c{
CITY/COUNEY OF __RAICLhmeA

I hereby certify that on this
Notary Public of the Sta}e of Virginia, and for the Ci

personally appeared

Alan T.

2“' 1 day of /20("'6?’?716@’, 20 673 , before the subscribed, a

/Gounty of Kichmpad , aforesaid

and did acknowledge the aforegoing

instrument to be their Act.

-~ IN
Dec

WITN%SS WHEREOF, I have hereunto set my hand and offi
emnes. 20073

L ﬂj’f@ff@(

Lila

Notary Public

My Commission expires: M’u ")0/. 240 V

Approved as to

g

form:

County Attomey.

drainage.pre

N
L

Page 3

This Declaration of Covenants prepared by

Daws Dame
int Name)

WANNEESS

L1 BegTy YeoPoery TEUWTT
(Title)

\2 Sourn ThHes ST
(Address)

B1 etwiond N4 22249
(City) (State) (Zip)

Revised 01/02

cial seal this ¥ day of




ICh nabel One West Cary Street

Richmond, VA 23220

Schnabel Engineering South, LLC Phone {804) 849-7035

Fax (804)783-8023
www.schnabel-eng.com

QOctober 29, 2003
v

Mr. Dana Dame Cpp-, /%
Liberty Property Trust 0(0
12 South Third Street ép/l 3

Richmond, VA 23219

Subject: Project 03131268, Geotechnical Engineering Study\, Wythe-Will
Distributing, Stonchouse Commerce Park, LaGrange ~Tames City
County, Virginia

Dear Mr. Dame:

We are pleased to submit three copies of our geotechnical engineering report for this project.
This report was prepared according to our proposal P3131366 dated October 16, 2003 dated.

We are pleased to be of service to you on this project. Please call us if you have any questions.

Sincerely,
SCHNABEL ENGINEERING SOUTH, LLC

FAsmet {. Dbl

ward G. s, P.E.
§rc;m?ir:al preee \/M‘d ;‘CI Cl/
JIA:EGD:vw Gd'] \](’

| | i
cc:  Landmark Design Group (1) Vil
Attn: Mr. Steve Romeo

“We arc committed to serving our clients by exceeding their expectations.”
Geotechnical ® Construction Monitoring ¢ Dam Englneering ® Geosclence ® Environmental
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Geotechnical Engineering Study
Wythe-Will Distributing
Stonehouse Commerce Park
LaGrange Parkway

James City County, Virginia

Schnabe] Project 03131268

October 29, 2003
Prepared for:

Mr. Dana Dame

Liberty Property Trust

12 South Third Street
Richmond, Virginia 23219

Prepared by:
Schnabel Engineering South, LLC
One West Cary Street

Richmond, Virginia 23220

Phone: (804) 649-7035
Fax: (804) 783-8023

lliana Alvarado, P.E. Edward G. Drahos, P.E.
Senior Engineer Principal




EXECUTIVE SUMMARY

Shallow spread footings have been evaluated for support of the proposed building and are
recommended. A net allowable soil bearing pressure of 2,000 psf may be used to design
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
of these soils are not considered suitable for support of compacted structural fill or
structures in their present condition. After stripping the site of topsoil, we recommend
compacting the subgrades in all fill areas with a heavy vibratory roller. The compacted
subgrades should then be proofrolled and undercut as needed. The Geotechnical
Engineer should evaluate the proofrolling during construction.

The subsurface conditions at the basin location varied in the two borings completed
within the footprint of the basin. Afthe bottom of the basin, the seils classify as Toamy
{sand or sandy loam um, which are suitable for infiltration per the Virginia Stormwater

. Management Handbook {1999), Section 3.10, Infiltration Pm_ﬂomer , SoTIg
materiats encountered in the - borings above the bottom of the basirare-not-suitablé. The
soil typ&s observed at the time of our exploratmn may vary away from the bormg
locations. As a result, undercut and replacement of soil, as well as dewatering duripg

construction, may be necessary.

This executive summary is provided solely for purposes of overview. Any party that
relies on this report must read the full report. This executive summary omits several
details, any one of which could be very important to the proper application of the rgport.

Project 03131268 / October 29, 2003 Schnabel Engineering South, LLC
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1.1

1.2

1.3

INTRODUCTION

Scope of Services

The objective of this study is to evaluate the subsurface conditions and to provide
recommendations regarding the design of foundations, earthwork, pavements and an
infiltration basin for this project. The scope of this study is as defined in our proposal
P3131366 dated October 16, 2003. Our services included subsurface exploration, field
engineering, soil laboratory testing, and development of geotechnical 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 fi in plan,
containing about 10 acres of land. Most of the northern part of the site is open, with the
southern and eastern parts of the site being wooded. Existing grades slope down from
about EL 105 at the northwest corner to about EL 70 at the southeast corner.

We obtained the site information from the topographic site plan provided by Landmark
Design Group and through our site visits.

Proposed Construction

The proposed site development consists of a warehouse/distribution building to be
constructed in two phases. This report presents recommendations for Phase 1 only, as
requested.

The Phase 1 proposed construction includes a 100,000 square foot warehouse/distribution
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 k/ft. The building is about 26 ft high with tilt-up walls and a 6
inch thick slab on grade.

There are two entrances to the site from Lagrange Parkway: a truck entrance, which is
west of the building to get to the loading dock and a second entrance at the east end of the
building, which is for general traffic.

Project 03131268 / October 29, 2003 1-1 Schnabel Engineering South, LLC




The adjacent property along the west side of the site is currently 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 10 ft high will be constructed along the truck
drivelane.

The proposed building floor grade will be at about EL 95, making the loading dock
pavement grade at EL 91. Up to about 10 ft of cut and fill will be required in the building
footprint and pavement areas.

-A storm water managemembasm—wﬂl be-excavated between the building site-and Six
‘Mount Zion Read, The proposed-basin will Tequire cuts up 1020 ft toreach EL-60. The -
- ~basin'is 10 be designed as an-infiltration basin.

Liberty Property Trust and Landmark Design Group provided the project details.

Project 03131268 / October 29, 2003 12 Schaabel Engineering South, LLC



2 DATA COLLECTION AND ANALYSIS

21  Geology

We reviewed existing geologic data and information in our files. Based on this review,
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 Collection Techniques

Fishburne Drilling, Inc, Chesapeake, Virginia drilled 16 borings at this site under our
observation. Specific observations, remarks, and logs for the borings, classification
criteria and sampling protocols are included in Appendix A. Approximate boring
locations are shown on Figure Al in Appendix A. Soil samples will be retained up to 45
days beyond the issuance of this report, unless other disposition is requested.

Our geotechnical laboratory conducted tests on selected samples obtained in the borings.
This testing aided in the classification of soils encountered in the subsurface exploration
and provided data for use in the development of our geotechnical recommendations. The
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.

2.3  Generalized Subsurface Stratigraphy

We have characterized the following generalized subsurface soil stratigraphy based on
the boring data presented in Appendix A:

Project 03131268 / October 29, 2003 2-1 Schnabel Engineering South, LLC



Stratum/ Stratum Depth (ft) Generalized Stratum Description
{Geology)
Stratum A/ From the ground Fine to coarse silty sand FILL, contains
(Existing Fill) surface to depths of roots, plastic, organic matter, and/or
about 0.5t0 2 ft in asphalt fragments, generally loose to firm
Borings B-2, B-5, B- | density.
6, B-9, and B-14,
Stratum B/ Below Stratum A or | Fine to coarse SILTY SAND (SM),
{Windsor from the ground POORLY GRADED SAND WITH SILT
Formation) surface to depths of (SP-SM), CLAYEY SAND (SC), and
about 0.6 t0 8.5 fi. POORLY GRADED SAND (SP),
generally loose to firm density.
Stratum C1 Below Stratum BI Fine to coarse SILTY SAND (SM),
(Sedley and/or inter-layered POORLY GRADED SAND WITH SILT
Formation}) with Stratum C2 to (SP-SM), CLAYEY SAND (SC), and
the maximum depth POORLY GRADED SAND (SP),
explored in most of generally loose to firm density.
the borings.
Stratum, C2 Below Stratum B1 Fine to coarse sandy LEAN CLAY (CL)
(Sedley and/or inter-layered and LEAN CLAY (CL) WITH SAND,
Formation) with Stratum C1 to generally medium to very stiff
the maximum depth in | consistency.
Borings B-7, B -11,
B-12, B-13.

About 0.1 to 0.8 ft of rootmat 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 rootmat
was encountered at the ground surface overlying about 0.5 ft of fill, which was over

about 0.4 &t of topsoil.

The group symbols indicated within the parentheses in the above table and on the logs in
Appendix A represent the Unified Soil Classification System 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

the laboratory.

Project 03131268 / October 29, 2003
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24.1

2'4.2

24.3

2.5

Soil Laboratory Testing

Shrink Swell Potential

Laboratory tests conducted on samples from Boring B-2 (2 ft to 4 ft) and Boring B-8 (8 f
to 10 ft), which are from Strata B and C, respectively, indicate these soils exhibit a low
potential for moisture-related volume change (shrink/swell behavior).

California Bearing Ratio Tests

Schnabel performed two California Bearing Ratio (CBR) tests on the bulk samples from
Borings B-9 and B-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 Classification SC (A-6) SC (A-2-6)
CBR Value 20.1 30.1
Swell Value 0.2 0.03
Maximum Dry Density, pcf 113.9 119.5
Optimum Moisture Content 14.1 12.4
(%)
Natural Moisture Content 16.6 12.6

Soil Gradation Results for Samples at Basins

Schnabel performed two full sieve and hydrometer tests on soil samples at 18 to 20 ft
deep from Borings B-15 and B-16. The purpose of the 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 B-16 loamy sand.

Ground Water

Water level readings obtained in the borings during and after completion are noted on the
logs. We observed ground water during drilling i) mFoﬁrTgEB]SEnﬁB_lﬁat-depths of
22 t0 28 f1, about E1 5110 57. 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.

Project 03131268 / October 29, 2003 23
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Water observation wells were installed in Borings B-1 and B-16. Boring B-1 was dry
three days after completion of the drilling. We recorded a ground W mm
well at adepth of 25 &; El 54, three days after completion-of the-dritting. A / ﬂED o)

The ground water levels on the logs show our estimate of the hydrostatic water table at
the time the borings were drilled. Fluctuations in the hydrostatic water table should be
anticipated depending on variations in precipitation, surface runoff, pumping,
evaporation, leaking utilities, stream levels and similar factors.
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3 GEOTECHNICAL RECOMMENDATIONS

3.1 Discussion

Our geotechnical engineering analysis was based on the information 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 support of the proposed building based on our analysis. Detailed
recommendations are provided in the following sections of the report.

3.2  Earthwork and Grading

3.2.1 Subgrade Preparation

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 the
building.

Subgrades to receive compacted structural fill for building or pavement support should be
stripped of vegetation, 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 typically results in some disturbance and
contamination of near-surface soils, particularly during periods of wet weather.
Accordingly, we recommend a topsoil stripping depth of 0.6 ft be considered for the site
during the project planning.

Some loose density natural 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 elevation, and will likely be excavated during grading activities.

Before any undercutting below design subgrade level, the stripped subgrades should be
proofrolled with a loaded dump truck 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 compacted structural fill. Final
pavement subgrades should also be proofrolled to evaluate their suitability to support the
pavement. The Geotechnical Engineer should evaluate the suitability of the actual fill
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3.2.2

subgrades in the field. Evaluation techniques may include probing with a penetrometer
and observation of proofrolling or 2 combination of these methods.

The soft or loose near-surface soils could possibly be recompacted if earthwork is
performed in the drier, warmer summer months. However, some scarifying and drying
may be needed to compact these soils.

If stripping and earthwork operations are performed during an extended period of warm,
dry weather, the non-organic portions of the undercut materials could possibly be reused
as compacted structural fill. The use of these materials as compacted 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 undercut, such as counting trucks, are less accurate and generally result in
additional expense.

Compacted Structural Fill

Compacted stractural il should consist of material-classifying CL M, SC, SM, 5P,
SW, GC, GM; GP;or GW-per ASTM D-2487. Most, non-organic, oi-site soits are
expected to-meet-this criterion. 2 If off-site borrow soils are needed, they should classify
SC, SM, SP, SW, GC, GM, GP or GW per ASTM D-2487.

Successful reuse of the excavated, on-site soils as compacted structural fill will depend
on the natural moisture content of soils encountered during excavation. Natural moisture
content values of Strata B and C soils tested in our laboratory varied from about 7.6 to
24.5. These values correspond to 7 percent below to about 12 percent above optimum for
the soil types tested. Accordingly, we anticipate that scarifying and drying of portions of
the on-site 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 late fall, winter and early spring. Accordingly, we recommend that the earthwork
be performed during the warmer, drier times of the year from about May to October.

‘ rcamﬁaéiédfst@éﬁﬂglﬁﬂﬁhould be placed in maximum 8-inch thick horizontal, loose

lifts and should be compacted o at lgast 95 percent of maximum dry density pér ASTM
D-698, Standard Proctor. Compacted structural fill subgrades steeper than 4H:1V should
be benched to allow placement of horizontal lifts.
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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. Compacted structural
fill slopes should not be designed and built steeper than 3H:1V.

Foundations

Spread Footings

Shallow spread footings are considered suitable for suppert of the proposed structure.
Footings should be supported on suitable natural soils of Strata B and C, and on
compacted structural fill as described in Section 3.2.2 overlying suitable natural soils of
Strata B and C. Footings may be designed for a net allowable soil bearing pressure of
2,000 psf. This bearing pressure provides a factor of safety of at least 3.0 against general
shear failure. Minimum widths of 16 and 24 inches should be maintained for wall and
column footings, respectively, for shear considerations.

Interior footing grades may be set at nominal depths below the floor slab. The laboratory
testing performed on selected samples of Strata B and C indicate that the low plasticity
soils of this stratum exhibit a low potential for moisture-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.

Settlements of shallow foundations supported on suitable natural soils and on properly
placed compacted structural fill are not expected to exceed about 1 inch. Differential
settlements between similarly loaded footings are not expected to exceed about half this
value.

Footing concrete should be placed as soon as possible after excavation to limit the
potential for moisture changes at foundation levels. Similarly, foundation walls should
be backfilled as soon as possible to reduce the potential for infiltration of water into the
soils beneath the footings. Backfill should be placed as compacted structural fill.

Final grades should allow positive drainage away from the structure, so that water does
not accumulate around the foundation. In addition, gutters and downspouts should be
provided to collect and convey roof water well away from the building. Trees should be
removed from and should not be planted within 25 ft of the building.
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3.5

35.1

Seismic 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, Schnabel can perform a liquefaction analyses bascd on site borings and
available geologic information. If the analyses show that the site is liquefiable, we would
recommend additional exploration. If the analyses show that the site does not have
liquefaction potential, we weuld recommend Site Class E. If no liquefaction analysis
and/or deeper borings are performed, we recommend Site Class F.

Floor Slabs

Floor slabs may be supported on suitable natura! 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 barrier materials to repair any disturbance that may occur dug to
construction operations. Footing and wtility excavations should be backfilled with
compacted structural fill since floors will be slab on grade. Compaction requirements arc
the same as described in Section 3.2.2 for compacted structural fill.

A 4-inch crushed stone or washed gravel capillary moisture barrier should underlie floor
slabs on grade. Moisture barrier material should consist of VDOT No. 57 crushed stone
and should be compacted in place by at least two passes with suitable vibratory
compaction equipment.

Walls Below Grade

Retaining Walls

Cantilever retaining walls should be designed for the equivalent active fluid pressure
distribution (with the maximum earth pressure at the base of the wall) as shown in Figure
1. Where applicable, surcharge loads should be considered by using a rectangular earth
pressure distribution. The surcharge pressure ordinate should be obtained by multiplying
the surface surcharge pressure, q, by the factor indicated in Figure 1.

Cantilever retaining walls may be designed to resist sliding based on an ultimate
frictional resistance factor, f, between the concrete footing and the soil of Strata B or C.
The ultimate passive resistance shown in Figure | 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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considered to act against the front face of the wall footing above a depth of 2 ft dueto
frost considerations. A factor of safety of 2.0 should be used for sliding and overtuming
resistance. Hydrostatic 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 should be backfilled as recommended in
Section 3.5.4.

Loading Dock Walls

The proposed loading dock walls were considered braced. Loading dock walls should be
designed for the equivalent fluid pressure distribution having the maximum earth
pressure distribution at the base of the wall as shown in Figure 2. Surcharge loads from
the surface should be considered by using a rectangular earth pressure distribution. The
surcharge pressure ordinate should be obtained by multiplying the sutface surcharge
pressure, g, by the appropriate factor indicated in Figure 2. Hydrostatic pressure is not
considered since subdrainage is recommended behind the walls. Loading dock walls
should be backfilled as recommended in Section 3.5.4.

‘Wall Subdrainage

Subdrainage should be provided behind below grade walls. Subdrainage should consist
of a perimeter subdrain with free draining backfill. Recommended subdrainage details
are included in Figure 1.

Subdrains should be located on top of the wall footing, next to the wall. Subdrains
should consist of 4-inch slotted, corrugated polyethylene tubing per ASTM F-405
surrounded by at least 6 inches of VDOT No. 78 aggregate. The aggregate should be
wrapped in drainage geotextile consisting of Mirafi 140N or equivalent. Subdrain details
are included on Figure 1. Subdrains should be daylighted or outlet to a convenient sump
Or Storm sewer.

As an alternative to subdrains weepholes can be used as subdrainage. Weepholes should
be provided at the base of the wall, on 10 fi centers. The weepholes should consist of 2-
inch diameter holes in the walls. A filter consisting of 1 cubic foot of VDOT No. 78
aggregate wrapped in a drainage geotextile such as Mirafi 140N should be placed behind
the weepholes.
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3.5.4 Wall Backill

Site retaining 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% passing a No. 200 sieve. This classification 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
percent Relative Density per ASTM D-4253 and D-4254. Crushed stone backfill should
be placed in maximum 12-inch thick lifts and compacted using suitable vibratory
equipment.

Only light hand-operated equipment should be used to compact backfill against walls.
. The Structura} Engmeer of Record should approve the size of the compaction equipment.
7,.7;— - \\-\,‘:\
—~73.6  Storm Water Basin

- As dlscussed_mrt—he Iabnratory r&sults section of this report, Schnabel performed two

T ‘gradatlon fests, mcludmg hydrometer tests, on soil samples from Borings B-15 and B-16.
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 19 ft.

Schnabel testing samples at a depth of 18 to 20 in both borings. These material classified
asa sandﬂemmhmny sand, in Boring B- 1iand B-férrespecttvejf At the tlme of

'60. Based on the tests and ﬁaegroundwater }evehtappearsthaﬂhe-b maybc\
dwgned—as—an—mﬁltratmn basm It is important to note that the subsurface conditions in

 ttie basin did vary sngmﬁcanﬂy, as dlscussed below. E ]

Ta,ble 1 presents mﬁlt:rauon rates for sonls in bormgs B-15 and | B—16 Nat?ﬁﬁt manyof '
the classifications are based on visual classifications.
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Table 1: Infiltration Data

Boring Sample / ASTM Soil Class USDA Soil Class Infiltration Rate
Elevation (ft) (2) (inches/hour) ‘
B-15/71-69 SC Sandy Loam 1.02
B-15 / 66-64 SC Loamy Sand 2.41
B-15/61-59 SC Sandy Loam (1) 1.02
B-15/56-54 SP-SM Loamy Sand 2.41
B-16 / 71-69 SC Sandy Loam 1.02 ;
B-16/ 66-64 CL Clay Loam 0.09 !
B-16/61-59 SM Loamy Sand (1) 241 ;
B-16/565% | ~ M Toamy Sand 241 £ e
Notes: 1. Wmeﬂ on sieve and hydrometer tests. The remaining 4’/[, B 0?
‘)7 i ons are visual, '/ 0 l;'/df/
Q 2. Infiltration rates are from the Virginia Stormwater Handbook (1999), Section Lg ’\‘ 1‘0
3.10, Infiltration Practices. #,wﬁ

Sy
Eeid

3.7

'\@é‘\

Based on the varying material near El 60, it is possible that in other areas of the basin
unsuitable material may be encountered at El1 60. We understand that if unsuitable
material is encountered, it is feasible to undercut unsuitable material and replace it with
suitable fill. Thercfore, 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. If there is a need for undercut, the stockpiles material may be tested and used at
the bottom of the basin. If there is no need for undercut at the bottom of the basin, the
material can then be used for structural fill under the building.

We recommend that the seasonal high ground water level be considered at EL 56.-1f
undercut is necessary due to unsuitable natural soils, dewatering may be required during
construction.

Schnabel may perform additional soil testing, field borings, or infiltration/permeability
tests, at your request, as additional work,

Pavements

Pavement subgrades should be prepared as discussed in Section 3.2.1. Compacted
structural fill for pavement support should be placed and compacted as described in
Section 3.2.2. Dense-graded aggregate placed as pavement base course should be
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compacted to at least 95 percent of maximum dry density per ASTM D-698, Standard
Proctor. Dense-graded aggregate should be placed in maximum 8-inch thick loose lifts.

The recommended pavement sections were designed according to the VDOT Vaswani
design method for flexible pavements based on a design CBR value of 10. This design
CBR value represents two-thirds a CBR of 15. The average CBR from the laboratory
tests appears high for these soils. Therefore, we reduced the average to 15. A resiliency
factor of 2.5 was also used in this design 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 recommended:

Automobile Parking Areas - Type I Section

Asphalt Conerete Surface Course, VDOT SM-9.5A = 2.0 inches
Dense-Graded Aggregate Base Course, VDOT 21B = 6.0 inches
Driveways and Service Roadways - Type 11 Section

Asphalt Concrete Surface Course, VDOT SM-9.5A = l.5 inches
Asphalt Concrete Base Course, VDOT BM-25.0 = 3.0 inches
Dense-Graded Aggregate Subbase Course, VDOT 21B = 6.0 inches

The Type I Section should be used only in automobile parking areas. The Type Il
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. These pads may be designed based on a modulus of subgrade
reaction value, k, of 200 pci.

Adequate control of surface drainage will be a very important consideration for the
overall development related to the pavement design. The area surrounding pavements
should be graded to direct surface water away from paved areas. Utility excavations
within pavement 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 difficult
to compact under wet weather conditions. Drying and reworking of the soils are likely 1o
be difficult during wetter winter months. We recommend that the earthwork phases of
this project be performed during the warmer, drier times of the year to limit the potential
for disturbance of on-site soils.

Traffic on stripped or undercut subgrades should be limited to reduce disturbance of
underlying soils. Also, using lightweight, track-mounted dozer equipment for 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 provided to maintain subgrades free of water and to avoid
saturation and disturbance of the subgrade soils before placing compacted structural fill,
pavement base course or moisture barrier material. This will be important during all
phases of the construction work. Weakened subgrade soils should be recompacted, or
removed and replaced as recommended by the Geotechnical Engineer.

Subgrades and the upper portions of compacted structural fills below floor slabs,
pavements or other soil-supported structures can be casily disturbed due to weather
conditions and construction operations. Accordingly, disturbed areas should be
recompacted before placing additional fill, moisture barrier or base course materials.

4.2  Spread Footings

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
carefully cleaned from the bottom of the excavation before placing concrete. Actual
footing subgrades should be observed during construction by the Geotechnical Engineer
to evaluate whether subgrade soils are as recommended in this report.

Footing subgrades needing undercut may be concreted at the elevation of undercut or
backfilled to the original design subgrade elevation with an open-graded crushed stone
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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 of moisture content in foundation soils is probably greatest
during construction. If the moisture content of foundation soils is either increased or
decreased during construction, a moisture-related change in volume will likely occur as
these soils return to their natural moisture content. Therefore, prompt placement of
concrete, backfilling and grading will be very important for proper foundation
performance.

Engineering Services During Construction

The engineering recommendations provided in this report are based on the information
obtained from the subsurface exploration and laboratory testing. However, conditions on
the site may vary between the discrete locations observed at the time of our 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 should be provided as an extension of our
engineering services. These services will also help in evaluating the Contractor's
conformance with the plans and specifications. Because of our unique position to
understand the intent of the geotechnical engineering recommendations, retaining us for
these services will allow us to provide consistent service through the project construction.

General Specification Recommendations

An allowance should be established to account for possible additional costs that may be
required to construct earthwork and foundations as recommended in this report.
Additional costs may be incurred for various reasons including variation of soil between
borings, greater than anticipated unsuitable soils, need for borrow fill material, wet on-
site soils, obstructions, temporary dewatering, etc.

We recommend that the construction contract include an allowance for undercutting soft
or loose, near-surface soils and replacement with compacted structural fill. Add/deduct
unit prices should also be established in the contract so adjustments for the actual volume
of undercut can be made.
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The project specifications should indicate the Contractor's responsibility for providing
adequate site drainage during construction. Inadequate drainage will most likely lead to
disturbance of soils by construction traffic and increased volume of undercut.

This report may be made available to prospective bidders for informational purposes. We
recommend that the project specifications contain the following statement:

"A geotechnical engineering report has been prepared for this project by Schnabel
Engineering South, LLC. This report is for informational purposes only and should
not be considered part of the contract documents. The opinions expressed represent
the Geotechnical Engineer’s interpretation of the subsurface conditions, tests, and the
results of analyses conducted. Should the data contained in this report not be
adequate for the Contractor's purposes, the Contractor may make, before bidding,
independent exploration, tests and analyses. This report may be examined by bidders
at the office of the Owner 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 information
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 of this site and to assist in the
design of the project. It is intended for use concerning this specific project. Our
recommendations are based on information on the site and proposed construction as
described in Section 1. Substantial changes in loads, locations or grades should be
brought to our attention so we can modify our recommendations as needed. We would
appreciate an opportunity to review the plans and specifications as they pertain to the
recommendations contained in this report and to submit our comments to you based on
this review.

We have endeavored to complete the services identified herein in 2 manner consistent
with that level of care and skill ordinarily exercised by members 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 of service.
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Appendix A

SUBSURFACE EXPLORATION DATA

Subsurface Exploration Procedures
General Notes for Subsurface Exploration Logs
Identification of Soil
Boring Logs, B-1 through B-16
Location 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 off the center opening in the hollow-stem auger to prevent cuttings from entering
the augers during drilling. At the designated depth, drillers removed the plug and
performed the Standard Penetration 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 represent Standard
Penotration Test (SPT) results. Each number represents the blows needed to drive a 2-
inch O.D., 1-3/8 inch LD. split-spoon sampler 6 inches, using a 140-pound hammer
falling 30 inches. The sampler is typically driven a total of 18 or 24 inches. The first 6
inches are considered a seating interval. The total of the number of blows for the second
and third 6-inch intervals is the SPT “N value”. The Standard Penetration Test is
conducted according to ASTM D-1586.

Soil Classification Criteria

The group symbols on the logs 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 strength of fine-grained soils.
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Water Observation Wells

Temporary water observation wells were installed in Borings B-1 and B-16 by inserting a
hand-slotted, 1'%-inch PVC pipe in each of these 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 them,
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SCHNABEL ENGINEERING SOUTH, LLC

GENERAL NOTES FOR SUBSURFACE EXPLORATION LOGS

l.  Numbers in sampling data column next to Standard Penetration Test (SPT) symbols indicate blows
required to drive a 2 inch O.D.. 1-3/8 inch .D. sampling spoon 6 inches using a 140 pound hammer
falling 30 mches. The Standerd Penetration Test (SPT) N value is the number of blows required 1o
drive the sampler 12 inches, after a 6 inch seating interval. The Standard Penctration Test is performed
in accordance with ASTM-1386.

2. Visual classification of soil is in accordance with terminology set forth in “Identification 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 estimates from available data and
may vary with precipitation, porosity of the soil, site topography, etc.

4. Refusal at the surface of rock, boulder, or obstruction is defined as an SPT resistance of 100 blows for
2 inches or less of penetration.

5. 'The logs and related information depict subsurface conditions only at the specific locations and at the
particular time when drilled or excavated. Soil conditions at other locations may differ from
conditions occurring at these locations. Also, the passage of time may result in a change in the
subsurface soil and ground water conditions at the test boring, test pit and/or hand auger locations.

6. The stratification lines represent the approximate boundary between soil and rock types as obtained
trom the subsurface exploration. Some variation may also be expected vertically between samples
taken. The soil profile, water level observations and penetration resistances presented on these logs
have been made with reasonable care and accuracy and must be considered only an approximate
represemation of subsurface conditions to be encountered at the particular locaiion.

7. Key to symbols and abbreviations:

x 5+10+1 - Standard Penetration Test

[[[] 24/18 - Length Pushed/Recovery (in inches)
3T - 2" or 3" Undisturbed Tube Sample

Rock Core Sample
T NX . - Care Diameter Size
REC - Recovery %
RQD -RQD%
w - Water Content
do - Ditto
WOW - Water Observation Well
PP - Pocket Penetrometer Reading (tsf)
FID - Flame lomzation Detector Reading (ppm)
PID - Photoionization Detector Reading (ppm)
GP - Geostick Penetration Reading (inches)
LL - Liquid Limit
PL - Plastic Limit

TPH - Total Petroleum Hydrocarbons



SCHNABEL ENGINEERING SOUTH. LLC

Consulting Geotechnical Engineers
IDENTIFICATION OF SOILS

1. DEFINITION OF SOIL GROUP NAMES (ASTM D-2487-83) SYMBOL GROUP NAME ‘
I
Coarse-Grained Soils Gravels — Clean Gravels GW Well graded gravel i
More than 50% retained More than 50% of coarse fraction Less than 5% fines i
on Ne. 200 sieve retained on No. 4 sieve cp Poorly graded gravel !
Coarse, %" to 3" Gravels with fines GM Silty gravel
Fine, No. 4 to %~ More than 12% fines G Clayey gravel
Sands - 50% or more of course Clean Sands Sw Well-graded sand
Fraction passcs No. 4 sieve Less than $% fines -
Coarse, No. 40 to No. 4 SP Paorly graded sand
Medium, No. 40 to No. [0 Sands with fines SM Silty sand
Fine, No. 200 to Na. 40 More than 12% fines 3C Clayey sand
Fine-Grained Soils Silts and Clays - [norganic CL Lean clay
5U% or mare passes Liquid Limit less than 50 ML Silt
the No. 200 sieve Low to medium plasticity QOrganic oL Organic clay i
Organic silt !
Silts and Clays - Inorganic CH Fat clay |
Liquid Limit 50 or more MH Elastic silt :
Medium to high plasticity Organic OH Oryanic clay 3
Organic silt
Highly Organic Sails Primarily organic matter. dark in color and organic odor PT Peat
1. DEFINITION OF MINOR SOIL COMPONENT PROPORTIONS
Examples
Adjective Form Gravelly
Sandy 30% or more coarse grained Gravelly lean clay
“With" With gravel
With sand 15% or more coarse grained Fat clay with gravel
With silt
With clay 5% to 12% fine grained Poorly graded sand with silt
“Trace” Trace gravel
Trace sand 1% to 15% coarse grained Silty sand, trace gravel
Trace clay
Trace silt 1% to 5% fine grained Poorly graded sand. trace clay

118 GLOSSARY OF MISCELLANEOUS TERMS ‘

BOULDERS & COBBLES...........
DISINTEGRATED ROCK ... ...

ROCK FRAGMENTS..................

QUARTZ

IRONITE ..o

CEMENTED SAND

ORGANIC MATERIALS ..........

{Excluding Peat)

COLORSHADES..........ccccooeenev..
MOISTURE CONDITIONS. ........

.. Soils which contain no visually detected foreign matter but which are suspect with regard 1o origin.
. O to % inch seam of minor soil component.

Unified Soil Classification Symbols are shown above as group symbols. Dual symbols are used for
borderline classifications. [
Boulders are considered rounded pieces of rock larger than 12 inches. while cobbles range from 310 12 |
inch size. \
Residual rack materials with a standard penctration resistance (SPT) between 60 blows per foor and ;
refusal. Refusal is defined as a SPT of 100 blows for 27 or less penetration. ‘
Angular pieces of rock. distinguished from transported gravel, which have separated from original vein or !
strata und are present in a soil matrix.

A hard silica mineral often found in residual soils.

Iran oxide deposited within a soil layer forming cemented deposits.

Usually localized rock-like deposits within a soil stratum composed of sand grins cemented by calcium
carbonate or other materials.

A soft plate of silicu mineral found in many rocks, and in residuai or transported soil derived therefrom.

Topsoil.eeeisierecnicans Surface soils that suppaort plant life and which contain considerable amounts of
organic matter;

Organic Matter ..........Soil containing organic colloids thrgughout its structure;

Lignite........coerenne ..Hard. brittle decomposed organic matter with low fixed carban content (a low grade
of coal).

Man-made deposit containing soil. rock and often foreign matter.

Y2 10 12 inch seam of minar soil component.

Discantinuous body of minor seil component.

Light to dark to indicate substantial difference in color.

Wel, moist or dry to indicate visual appearance of specimen.

Stdfornw lennfictnn o Seils
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TEST BORING LOG 03131268.GPJ) SCHNABEL.GOT 10/28/03

/h bel TEST |Project Wythe-WIil Distributing Boring Number: B-1
# chnabe BORING LaGrange Parkway Contract Number: 03131268
Srhnibet Zogewesing Soeh LLG LOG Jamas City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishburne Drilling, Inc. Groundwater Observations
Rlcmnpnd, Virginia Date Time Depth | Casing Caved
Boring Foreman: K. Dodson Encountered 1017 - Dry — —
Drilling Method: 2 1/4 i.D. Hollow Stem Auger
Completion 10117 4:50 Dry —_— -
Drilling Equipment: CME-45C (Track Mounted ATV}
SEA Representative; S. Pond Casing Pulled 1017 5:05 -— — =
Dates Started: 10/17/03 Finished: 10/17/03 W.OW. 1017 | s40 | Dy o -
Location: See Lacation Pian, Figure A1
W.OW. 10720 4,25 Dry il -
Ground Surface Elevaticn: 104.0z (feet)
D"i;f" STRATA DESCRIPTION cLass. |[EEV- STRAS SAMPLING TESTS REMARKS
DEPTH DATA
0.1 Rogcimat / 103.9 3+5+4+3
-\ Fine 1o medium silty sand, moist - r SPT
4\ yellow brown B
do, orange brown below 1 ft 3424243
SM - SPT
i B | 2434242 WINDSOR
- — 5 SPT FORMATION
6.0 88.0 - W=24.5%
Fine to medium pooriy graded sand with 2424242
4 silt, moist - orange brawn - SPT
A SP-SM L
i
92 _| Fine to medium clayey sand, moist - 94.8
crange brown —10
4 sC B
120 e to medium pooriy graded sand with 920 i
- silt, moist - orange brown - G4T+B4T
- - SPT
- 15
] c1 b SEDLEY
i 3 srsnass W=B.6% FORMATION
+
J SP-8M | SPT
- 20
do, fine to coarse [
I 4444545
7 - SPT
2.0 Boring Terminated at 25.0 f 788 %
Gomments:

1. 1" PVC Water Observation Well (W.O.W.} installed to 25.0 ft upon completion.
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Boring Terminated at 15.0 ft

-

TEST BORING LOG 03131288.GPJ SCHNABEL GDT 10/28013

& nabel TEST |Project: Wythe-Wil Distributing Boring Number: B-2
g2 cnabe BORING LaGrange Parkway Contract Number: 03131268
Sehrabel Copercering South, LG LOG James City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishbume Drilling, Inc. Groundwater Observations
Richmond, Virginia Date Time | Depth | Casing Caved
Boring Foremar: K. Dodson Encountered 1017 - Dry - —
Drilling Msethod: 2 1/4 1.D. Hollow Stem Auger
"o A Completion 10117 550 Dry —— -
Drilling Equipment: CME-45C (Track Mounted ATV)
SEA Representative: S. Pond Casing Pulled 1017 6:00 Dry — 2.1
Dates Started: 10/17/03 Finished: 10/17/03
Locatlen: See Location Plan, Figure A1
Ground Surface Elevation: 93.0% (feef)
DEPTH ELEV.]S‘I'RA-
CLASS. REMARKS
") STRATA DESCRIPTION @ | TUM TESTS
0.7 T\Rootmat / 828
7 Fine to medium silty sand PROBABLE FILL AT FILL
20 - FILL, contains rool fragments, moist - 910 W=14.1%
ray brown :
< Fine to medium clayey sand, cantains sc o
43 silty sand layers, moist - crange brown 8 WINDSOR
* _|” Fine lo medium poorly graded sand, 837 |, FORMATION
trace slit, molst - brown &P
8.0 87.n
Fine to medium clayey sand, moist -
1 orange brown o
do, orange brown and red brown i
. sc 5
7 e [ SEDLEY
A L FORMATION
120 Fine to medium poarly graded sand with 81.0 i
4 silt, contains silty sand layers, moist - -
| orange brown and yallow brown SP.-SM |
15.0 78.0

Comments:
1. Boring backfilled upon completion.



TEST BORING LOG P3131380.3P) SCHNABEL GDT 10/24/03

g‘%hnabel

Seanabat G eeting Bouh 1T

P hnabel TEST |Project: Wythe-Will Distributing Boring Number: B-3
S, cPabe BORING LaGrange Parkway Contract Number: 03131268
Sctwabe! Legrisanng Souts, LG LOG James City County, Virginla Sheet: 1 of 1
Boring Contractor:  Fishbume Drllling, inc Groundwater Observations.
Richmond, Virginia Date Time | Depth | Casing Caved
Boring Foreman: K Dodson Encountered 10057 - Ory — -
Drilling Method: 2 1/4 1.D. Hollow Stem Auger
Completion 1017 | 1218 Dry - -
Drilling Equipment: CME-45C (Track Maunted ATV)
SEA Representative: S. Pond Casing Pulled 1017 12:20 Dry - 2.5
Dates Started: 10/17/03 Finlshed: 10/17/03
Location: See Location Plan, Figure A1
Ground Surface Elevation: 89.0+ (feet)
i STRATA DESCRIPTION CLASS. E‘-'f"lsfm SAMPLING TESTS REMARKS
( () DEPTH |  DATA
¢ Rootmat and topscil 7 589 4444342
4 Fine to medium siity sand, contains i SPT
| clayey sand layers, molst - yellow brown SM N
do, orange brown 3+2+2+3
32 85.8 - SPT
Fine to medium poarly graded sand with B L WINDSOR
silt, moist - yellow brown SP.SM A+34243 FORMATION
55 | 83.5 el
" 4 Fine to medium clayey sand, moist - ’ - 5454445
| brown sC R SPT
8.0 Fina to medium silty sand, moist - 81.0 7+8+10+11
< orange brown - SPT
— —10
] ci ™ T SEDLEY
| SM A FORMATION
i T W oe11414+15
L o SPT
5.0 Boring Terminated at 15.0 ft %0 5
Comments:

1. Boring backiilled upon completion.
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TEST S8ORING LOG P3131386.GPJ ECHNABEL GDT 10/24/03

-~ ; TEST |Prolect: Wythe-Will Distributing Boring Number: B4
g chnabe BORING LaGrange Parkway Contract Number: 03131268
fexnabel oguirariy Sonitk LLC LOG James Clity County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishburne Driling, Inc. Groundwater Obaervations
Richmaond, Virginia Date Time Depth | Gasing Caved
Boring Foraman: M. New Encountered 10117 - Dry - -
Drilling Method: 2 /4 1.D. Hollow Stem Auger
Completion 10117 I Dry - -
Drilling Equipment: CME-550X (ATV)
SEA Representative: J. Pittman Casing Pulled 10117 3:47 Dry — 08
Dates Starled: 10/17/03 Finished: 10/17/03
Location: See Location Plan, Figure At
Ground Surface Elevation: 84.0x (feef)
OERTH STRATA DESCRIPTION CLASS. E‘-(ﬁ'z)"ls.,"i,““f" SAMPLING TESTS REMARKS
DEPTH| DATA
0.5 [~ Forestiltter, rogtmat and topsoil - 935 1424341
7| Fine to medium poorly graded sand with B SPT
1 slit, contains mica, maist - light brown R
™ do, brown 1#1+141
7 B SPT
J i WINDSOR
SP-SM B 1+1+3+2 FORMATION
— ) SPT
’ i 343+3+4
70 Fine to medium clayey sand, contains sC 67.0 3 SPT
8.0 T mica, moist - brown 7 86.0 GH11+437426
] Fine to medium clayey sand, contains SPT
mica, molst - arange brown [~
| SC 10
11.0 83.0 5 4
Fine poorly grad with - SEDLEY
. o:gﬁge Bron o sand with sit, molst AN N FORMATION
| SP-8SM | .
7+9+23+19
148 T e to medium sty sand, contains - 80.0 i sPT
16.0 ——mica. moist - red b —— 79.0 15
Boring Terminated at 15.0 ft
Commonts:

4. Boring backfilted upon completion.
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JEST BORING LOS P3131388.GP) SCHNABEL GDY 10/24/03

* TEST |Project: Wyths-Will Distributing Boring Number: B-5
chnabel BORING. LaGrange Parkway Contract Number: 03131268
Schabal Edgartertiig Sou~. LLE LOG James City County, Virginia Sheot: 1 of 1
Boring Contractor:  Fishbume Drifling, Inc. Groundwater Gtiservations
Richmond, Virginia Date Time | Depth | Casing Caved
Boring Foreman: K. Dodsen Encountered 1017 - Dry — -
Drilling Method: 2 1/4 1.D. Hollow Stem Auger
Complation 1017 12:45 Dry - —
Drilling Equipment: CME-45C (Track Mounted ATV)
SEA Representative: S. Pond Casing Pulled 1017 | 12:50 Dry - 3
Dates Started: 10/17/03  Finished: 10/17/03
Location: See Location Plan, Figure A1
Groeund Surface Elevation: 88.0% (fesf)
o STRATA DESCRIPTION CLASS. T SAMPLING TESTS REMARKS
DEPTH DATA
u.’ Rootmat /1 e 9T A 3464747 ILI
23 T\ Fine to coarse silty sand FILL, contains [T ] g;g SPT \W:'NI Dl Sl EOIRI N
] \\root fragments and organic matter, : L
olst - by SM B 5+4+4+3
35 - | a4 - SPT
“~ J \ Fine to medium silty sand, contains root 5 R
fragments, moist - yellow brown 3454544
-] b sC — 5 SPT
-4 Fina to medium clayoy sand, moist - -
65 [~\orange brown Y - 8.5 4+3+344
) ;llne nt;i n;ediur}-l poorly graded sand with s sPT SEDLEY
i - b R
L, maist - yellow brown B+5+10+6 FORMATION
i SP-SM c1 [ SPT
— —10
4 R
120 Fine to medium slity sand, moist - 760 i
4 orange brown oM - F+4+545
b - SPT
159 Boring Terminated at 15.0 ft 730 15
¥
Comments:

1. Boring backfilled upon complation.
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TEST BORING LOG P3131386.GPJ SCHNABEL.GDT 10/24/03

TEST |{Project: Wythe-Will Distributing Boring Number: B-6
chnabel BORING LaGrange Parkway Contract Number: 03131268
Sebnabe: Capnicering Souts, LLC LOG James City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishbume Drilling, Inc. Groundwater Observations
Richmond, Virginia Date Time | Depth | Casin Caved
Boring Fareman: M. New Encountered 10M7 - Dry — -
Drilling Method: 2 1/4 1.D. Hollow Stem Auger
Complation 10147 1:30 Dry o —
Drilling Equipment: CME-350X (ATV}
SEA Repressmtative: J. Pittman Casing Pulled 1017 1:39 Dry — 14.9'
Dates Started: 10/17/03 Finished: 10/17/03
Location: See Location Plan, Figure A1
Ground Surface Elevation: 99.0+ (feet)
o STRATA DESCRIFTION cLass, [ELEV-STRA SAMPLING TESTS REMARKS
DEPTH |  DATA
04 — Forestlitter, rootmat and topscil e 886 A 4+7+10+10 EILL
1.0 T\ Fine lo medium siity sand FILL, EILL 1 98,0 SPT
4 \contains plastic fragments and organic L
matier, moist - brown and sM 6+745+5
7 Fine to medium silty sand, contains B SPT
4.0 - —mica, moist - orangte and brown 5.0 - WINDSOR
' Fine to medium poorly graded sand with i 3434243
—| siit, contalns mica, moist - ted brown — 5 SPT FORMAT!ON
4 and white B
™ do, white and brown SP-5M 243+3+4
. - SPT
8.0 91.0
Fine to medium poorly graded sand with 5+6+8+12
4 silt, moist - orangs brown B SPT
— =10
i 3 B+7T+12418
L R SEDLEY
SP-SM c1 seT FORMATION
— —15
i i 7+10+12+24
| = SPT
200 T Foring Terminated at 20,0 f 80 20—

Comments:
1. Boring backfilled upon completion.
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TEST BORING LOG P3131366.GF.) SCHNABEL GDT 10/24/03

1. Boring backfilled upon campletion.

Sehrabel Emtinteting Gouts (LG
~ hnabel TEST |Project: Wythe-Wil Distributing Boring Number: B-7
2”C e BORING LaGrange Parkway Contract Number: 03131266
Bewbel Eagateertag South, (LG LOG Jamas City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishbume Drilling, Inc. Groundwater Observations
Richmond, Virginia Date Time | Dapth | Casl Caved
Boting Foreman: M, New Encountered 1017 - Dry - -
Drilling Method: 2 1/4 1.D. Hollow Stem Auger
Complstion 1017 | 1228 | Dry — —
Drilling Equipment: CME-550X (ATV)
SEA Representative: J. Pittman Casing Pulled 1017 12:33 Dry — 10.5°
Dates Started: 10/17/03 Finished: 10/17/03
Location: See Location Plan, Figure A1
Ground Surface Elevation: 91.0z (feet)
"‘iﬂ";"" STRATA DESCRIPTION CLASS. E'(-ff]"’]%'r’u“@‘ SAMPLING TESTS REMARKS
DEPTH DATA
04 |\ Forest litter, rootmat and topsoll y 20.6 1454745
p; .. WINDSOR
0.6 - \ Fine poorly graced sand with i, \SPSM7 904 | B T SPT FORMATION
20 4 ntains mica, moist - light brown 89.0 ede8e5
Fine to medium clayey sand, contains
3.0 \mica, moist - red brown | SP-SM | 850 - SPT
- \Fine to medium poocrly graded sand with "
iit, contains mica, moist - e brown, 8+5+6+5
~1 Fine to medium silty sand, contains —5 SPT
4 mica, moist - orange brown SM
c1 2444746
= SPT
8.0 830 I SEDLEY
Fina to medium poorly graded sand with 4464748
4 silt, conteing mica, moist - crange brown - SPT FORMATION
| SP-SM _
10
n.o Fine sandy lean clay, contains mica, 80.0
1 moist - orange brown o
4 cL cz r 24447410 | PP=1.5ts!
. 3 SPT
150 1 poring Terminated a1 15.0 R 76.0 1577
|
Commaents:
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Brriabel noeting Bouath, LLE
bnabel TEST |Project: Wythe-Wil Distributing Boring Number: B-8
chnale BORING LaGrange Parkway Contract Numbor: 03131268
Sebwabel Engavering Souh, LLG LOG James City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishbume Drilling, Inc. Groundwater Observations
Richmond, Virginia Date Time | Depth | Casing Caved
Boring Foreman: M. New Encountered 10017 - Dry - —
Driling Mathod: 2 1/4 1.D. Hollow Stem Auger
Completion 1017 | 11:30 | Dry — -
Drilling Equipment: CME-45C (Track Mounted ATV)
SEA Representative: J. Pittman Casing Pulled 10/17 11:43 Dry -— 19.5'
Dates Started: 10/17/03 Finished: 10/17/03
Location: See Location Pian, Figure A1
Ground Surface Elevation: B4.0+ (fest)
DE(;:;[“ STRATA DESCRIPTION CLASS, E'agv AT SANPLING TESTS REMARKS
DEPTH DATA
0.5 |~ JForestlitter, rootmat and topsoll - 83.5 14243+
< Fina poorly graded sand with slit, r SPT
4 contains mica, moist - brown |
3+6+7+6
SP-SM I > WINDSOR
T B [ 3424243
B ) Jfca FORMATION
80 T Fine to medium dayey sand, cantains 780 i 3424241
4 mica, moist - red brown - SPT
sC
2434447 PP=2.5tsf
85 | Lean clay, trace sand, confains mica 785 SPT W=23.6%
and organic matter and root fragments, L
—| moist - orange and brown 10
1 cL c2 [
do, fine to medium, sandy i 3+8+12+12
14.0 Fine 1o coarse clayey sand, trace 700 SPT
— grave), contalns mica, melst - red brown |15
’ i SEDLEY
i FORMATION
sc [
do, contains fat clay pockets B+6+6+7
B c - SPT
- 20
gl 210 Fine to coarse siity sand, trace grave!, 830 "
§ 4 contains mica, moist - fight brown o
B i M i B+ETHT
& " - SPT
o
% 250 1 Boring Terminated at 25.0 f 9.0 25
g
g
5
2
§
g
:
=
Comments:

4. Bering backfilled upon complefion.
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TEST BORING LOG 03131258 GF) SCHNABEL GDT 10/268/03

> TEST | Project: Wythe-Wil Distributing Boring Number: B-9
chnabel BORING LaGrange Parkway Contract Number: 03131268
$rbrahet Sogneerag Soutr LLC LOG James City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishbume Drilling, Inc. Groundwatar Ghservations
Richmond, Virginia Cate Time | Depth | Casi Caved
Boring Foreman: K. Dodson Encountered 1017 - Dry —_ -
Drilling Method: 2 1/4 1.D. Hollow Stem Auger
Completion 10117 5:20 Dry — —
Driliing Equipment: CME-45C {Track Mounted ATV)
SEA Representative: S. Pand Casing Pulled 10117 5:25 Dry — 18
Dates Started: 10/17/03 Finlshed: 10/17/03
Location: See Location Plan, Figure A1
Ground Surface Elovation: 105.0£ (feet)
OEFTH STRATA DESCRIPTION cLass. | ELEV- ST SAMPLING TESTS REMARKS
DEPTH DATA
L1 Rootmat / 1029 1040+6+7
A FILL
12 " Fine to medium siity sand FILL, ALl 4028 - SPT
1 \containg root fragments, molst - brown / |
23 : SC_1ao27
- Fine to medium dayey sand, moist - / . 9+11+15+17
1 \orange brown - SPT
4 Fine to medium silty sand, moist - SM R W=17.7%
4.5 [—~.orange brown - 100.5% 6+8+11+16
=] Fine to coarse tiayey sand, moist - — 5 SPT SEDLEY
63 brown, red brown and gray 8C 987 c1{ FORMATION
> | Fine to medium silty sand, moist- : A Srrrioes
orange brown
do, contzins clayey sand and poorly SM i BH6+746
- graded sand layers - SPT
100 Boring Temminated at 10.0 ft 95.0 10
L
Comments:

1. Boring backiilled upon completion.
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,c hAnabel TEST |Project: Wpythe-Will Distributing Boring Number: B-10
~ e BORING, LaGrange Parioway Contract Number: 03131268
8:wrantt Eagnsarian Sout (16 LOG James City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishburne Driling, Inc. Groundwater Observations
Richmond, Virginia Date Time | Depth | Casing Caved
Boring Foreman: M. New Encountsred 1017 - Dry — -
Drilling Method: 2 1/4 1.D. Hollow Stem Auger
Cempletion 1017 2:45 Dry o -
Drilling Equipment: CME-550X (ATV)
SEA Representative: J. Pittman Casing Pulled 1017 2:53 Dry - 18.0°
Dates Started: 10/17/03 Finished: 10/17/03
Location: See Location Plan, Figure A1
Ground Surface Elevation: 104.0% (fest)
BEeTH STRATA DESCRIFTION cLass. [ELEV.STRA SAMPLING TESTS REMARKS
) DEFTH | DATA
0.5 [~ Rootmat and fopsoil - 1035 2+7+8+10
1 Fine poorly graded sand with silt, SP-SM B r SPT r’&m?%r«:
2.0 -—containg mica, moist - brown 102.0 W=19.8%
Fine to medium clayey sand, contains 3+6+10+13
1 mica, maist - red and brown B SPT
i 5C i 4+9+13+14 | PP=4.0tsf
- —5 SPT
8.0 T Fine to medium silty sand, contains 8.0 I B+0+14+13
4 mica, moist - red and brown B SPT
| do. orange and brown oy i 4+8+8+11
: - SPT
— —10
"% T Fina to medium poorly graded sand with 9.0 i
4 slit, contains mica, moist - orange and -
1 o § SEDLEY
+545+5
] SRR pasch FORMATION
- —15
7 SP-SM B
i i FH4+G+7
1 - SPT
- 20
g 210 Fine to medium poorly graded sand, 830 [ ]
§H 4 treca siit, contzins mica, moist - white -
= | andbrown |
§ SP 4+6+19+19
o E - SPT
;4]
% 2.0 Boring Terminated at 25.0 ft 790 %5
5
2
b
o
S
8
g
@
2
5
w
Commoants:

1. Boring backfilled upon completion,

-
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hnabel TEST |Project: Wythe-Wil Distributing Baring Number: B-11
chnabe BORING LaGrange Parkway Cantract Number: 03131268
Sshrnatiel Engrcerng South. LLG LOG James City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishbuma Drilling, Inc. Groundwatar Obsarvations
Richmond, Virginia Date Time | Depth | Casing Caved
Boring Fereman: K. Dodson Encountered 10117 - Dry - -
Drilling Method: 2 1/4 LD, Hollow Stem Auger
Completion 1017 4:00 Dry - —_
Drilling Equipment: CME-45C (Track Mounted ATV)
SEA Representative: S. Pond Casling Pulled 10117 410 Bry — 29
Dates Started: 10/17/03  Finished: 10/17/03
Location: See Location Plan, Figure A1
Ground Surface Elevation: 94.04 (feet)
OEPTH STRATA DESCRIPTION CLASS. a.sv[sm SAUPLING TESTS REMARKS
) (ft) | TUM DATA
07 Forest litter, rootmat and topsoil 933 1+2+2+2
"1 Fine to medium silty sand, contains root SM ’ B
1.8 —~Jragments, molst - yellow brown v 922 B W=10.3%
Fine to medium clayay stnd, melst - 3+3+3+3 WINDSOR
7 brown sC Br seT FORMATION
40 Fine io medium poorly graded sand with 80.0 4+4+3-l-3
— silt, moist - yellow brown SP-SM -
6o Fine to medium clayay sand, contains 880 6+5+4-r6
1 silty sand layers, moist - orange brown sC =
8.0 Fine to medium poorly graded sand with 86.0 i 6+8+7+7
q siit, molst - orange brown L
— —10—
i o [
i SP-8sM [ SEDLEY
5454645 FORMATION
- I SPT
— 15
17.0 Eflne sandy lean clay, molst -~ arange .o
own cL c2 3+3+3+5 PP=1.75tsf
200 Boring Terminated at 20.0 ft 740
§
-
8
it
(<]
£
I
8
&
g
o
8
<8
9
@
=2
&
a
i
Comments:

1. Boring backfilled upon completion.
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TEST BORING LOG P3131368.GP; SCHNABEL GDT 102403

2 hnabel TEST |Project: Wythe-Wil Distributing Boring Number: B-12
e BORING LaGrange Parkway Contract Number: 03131268
Scbrabei Eaguirering Soutk, LLG LOG James City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishburne Drilling, Inc. Groundwater Gbservations
Richmond, Virginia Date Tima Depth | Casing Caved
Boring Foreman: K. Dodson Encountered on7 - Dry - -
Drilling Method: 2 1/4 1.D, Hollow Stem Auger
"o v Completion 1017 2:55 Dry - -
Drilling Equipment: CME-45C (Track Mounted ATV)
SEA Representative: S. Pond Casing Pulled 10117 3:00 Dry - 2.6
Dates Started: 10/17/03  Finished: 10/17/03
Location: See Location Plan, Figure A1
Ground Surface Elevation; B2.0% {feet)
D"i,';)m STRATA DESCRIPTION cLass. ELEV- STRA SAMPLING TESTS REMARKS
DEPTH DATA
07 Forast litter, rootmat and topsoil 81.3 WOR+1+1+1
" 1 Fine to medium poarly graded sand with : B SPT
4 silt, contains root fragments. molst - SP-SM L
25 [—~Yelowbrown 705 142+142
7 Fine to medium silty sand, moist - g [ SPT WINDSOR
.1 brown M L FORMATION
- — &
52 Fine to madium clayey sand, molst - 76.8 B
\ brown sC 3¢3+545 PP=1.5tsf
7.0 ——do, fine sandy, brown and gray p 75.0 SPT
Fine sandy lean clay, contalns lronite, | SEDLEY
molst - orange 2 =
| g cL c2 i g;'T +6+6 PP=2.25tsf FORMATION
10.0 Boring Terminated at 10.0 fi 720 10
Comments:

1. Boring backfilled upen completion.
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. hnabel TEST |Project: Wythe-Will Distributing Boring Number: B-13
chnape BORING LaGrange Parkway Contract Number: 03131268
Gtheabe! Engntering Senth, LLC LOG James City County, Virginia Shest: 1 of 1
Boring Contractor:  Fishbume Drilling, Inc, Groundwater Observations
Richmond, Virginia Date Time | Depth | Casing Caved
Boring Foreman; K. Dodson Enceuntered 10117 - Dry - -
Drilling Method: 2 1/4 1.D. Hollow Stem Auger
Completion 10117 1:25 Dry - —
Dritling Equipment: CME-45C (Track Mounted ATV)
SEA Ropresentative: S. Pond Casing Pulled 10117 1:30 Dry - 27
Dates Started: 10/17/03 Finished: 10/17/03
Location: See Location Plan, Figure A1
Ground Surface Elevation: 80.0x (feet)
D'i:,"' STRATA DESCRIFTION CLASS. E‘(-ﬁe)"-lsm SAMPLING TESTS REMARKS
DEPTH DATA
0.8 Forest iiter, motmat and topsol 79.2 1+1+1+42
*" | Fine lo madium poorly graded sand with ’ B SPT
4 silt, molst - yellow brown -
do. b below 2.6 2424242 WINDSOR
] SPSM BT SPT FORMATION
1 i 2424343
- — 5 {X|spT
80 T oan day with sand, moit - brown 74.0 34440417 | PP=1.5tsf
1 - SPT
do, fine sandy contalns clayey sand CL 4+G+8+8 PP=2.25tsf | FORMATION
1 msgs and layers, orange brown and - SPT
rown
10.¢ —T—Horing Termmated at 0.0 700 10

TEST BORING LOG P3131368.GPJ SCHNABEL GDT 10/24/03

Comments:

1. Boring bacifilied upon completion.




{chnabe!

Bennabat mmm’ Bowih. LLE

TEST BORING LOG P3131386.GPJ SCHNABEL.GDT 10/24/03

*” hnabel TEST |Project: Wythe-Will Distributing Boring Number: B-14
chnabe BORING LaGrange Parkway Contraci Number: 03131268
Btheabo! Evgeceris Soi. LLC LOG James City County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishbume Drilling, inc. Groundwator Observations
Richmond, Virginia Date Time | Depth | Casing Caved
Boring Foreman: K. Dodson Encountered 10117 - Dry — —_
Drilling Method: 2 14 1.D. Hollow Stem Auger
Completion 1017 | 605 Dry - —
Drilling Equipment: CME-45C (Track Mounted ATV)
SEA Reprosentative: S. Pond Casing Pulled 10117 6:10 Dry — —_
Dates Started: 10/17/03 Finished: 10/17/03
Lecatlon: See Location Plan, Figure A1
Ground Surface Elevation: 92.0% (feet)
DE(:;“ STRATA DESCRIPTION CLASS. E'(-:,V- STRA SAMPLING TESTS REMARKS
DEPTH DATA
Fine to coarse silty sand FILL, contains 5+10+10
4 asphalt fragments, moist - brown FILL A L SPT FILL
L7 I Fine o mediom silty sand, moist - 0.3 - 9+5+4
5z | brown SM a8 L SPT WINDSOR
- Fine to medium poorly graded sand with = Bt PHEAE FORMATION
1 siit, moist - brown SP-SM B 8P
30 Boring Terminated at 5.0 ft 87.0
Comments:

1. Boring backfilled upon completion.




¥

gahnabel

TEST BORING LOG 03131288.6PJ SCHNABEL GDT 10/28/03

Sebrmbel Engreering Sosth LG - /—/'1//’) )
22 hnabet TEST |Project:  Wythe-Wil Distributing Boring Number: (| B<15 |
chnabe BORING LaGrange Parkway Contract Number: 01131268
Schrabet Eagmeering South, LG LOG James Gity County, Virginia Sheet: 1 of 1
Boring Contractor:  Fishbume Drilling, Inc. Groundvwater Observations
Richmond, Virginia Date Tima Depth | Casing Caved
Bering Foreman: K. Dodson Encountered 1017 | 28 220 - -
Drilling Method: 2 1/4 1D, Hollow Stermn Auger
" A Completion 1017 9:38 26.5' — —
Drilllng Equipment: CME-45C (Track Mounted ATV)
SEA Representative: J. Pittman Casing Pulled 1017 0:48 Dry - 11.5
Dates Started: 10/17/03 Flnishsd: 10/17/03
Location: See Location Pian, Figure A1
Ground Surface Elevation: 79.0t {feat)
DEPTH STRATA DESCRIPTION CLASS. ELEVsTRA SANPLING TESTS REMARKS
M ® [YUM] pepti|  pATA
04 [~\Forest fitter, rootmat and topsoil 7 78.8 242+5+4
1 Fine silty sand, maist - brown sM i SPT
2,0 77.0 - W=7.6%
Fine fo coarse poorly graded sand with 4+4+4+3
1 st trace gravel, moist - brown - SPT
8 WINDSOR
} 4414241 FORMATION
- SP-SM —3 SPT
. L.
do, orange and brown |' é;!r-i-‘i +2
8.0 71.0 W=11.5%
Fine to medium clayey sand, contains 2434248
mica, moist - oranga and brown - SPT
— —10
. B
T i B+B+10+5
. - SPT
— sc. 15
' VW l
. Gorport (%) . i W=22,3%
i Te2v4+5 SEDLEY
1 ¢ SPT FORMATION
- 20—
210 T e t mediom poarly graded sand wih 5.0 ]
EU - silt, contains mica, wet - brown o
N - W=23.3%
4924447
. - SPT
" 25
J SP-SM i
do, yellow, orange and brown i
i 2424142
. - SPT
30'?{ 4 Boring Tenminated at 30.0 f 480
Comments:

1. Boring backfilled upon completion,

¢

!



’c.-'hnabel

ety abe) Engineeting South LLC

—

Sclwabe Eogusteriag Sour, LG LOG

TEST |Project Wythe-Will Distributing
LaGrange Parkway
James City Counly, Virginia

Boring Number: "\ E-iﬁ/f

Contract Number: 031312687
Sheet: 1 of 1

Boring Contractor:  Fishburne Driling, Inc.
Richmond, Virginia

Boring Foreman: K. Dodsen

Drilling Method: 2 1/4 |.D. Hollow Stem Auger
Drilling Equipment: CME-45C (Track Mounted ATV)
SEA Ropresentative: S. Ponid

Dates Started: 10717403 Finished: 10/17/03

Groundwater Observations

Date Time | Depth | Casing Caved

Encountered

1017 | 1105 | 23.0

Complation

1017 | 11:20 | 28.%

Casing Pulled 10117 11:35 -

TEST BORING LOG 03131268.GP.) SCHNABEL GDT 10/28/03

wW.OW. 1non7 11:45 218 — -
Location: Sse Location Plan, Figure At
W.OW. 10/20 4:30 250 - -
Ground Surface Elevation: 79.0z (feat)
DEPTH STRATA DESCRIPTION CLASS, | ELEV-STRA SAMPLING TESTS REMARKS
" ® |™VM | pepr|  Data
0.4 M\ Furest litter, roptmat and topsoll /- 78.6 2434242
1 Fine to medium siity sand, contains root SPT
1. fragmenis, moist - yellow brown
do, arange brown 2424242
B seT WINDSOR -
N sM FORMATICN
3424242
— SPT
J W=21.1%
70 4+7+10+10
: Fine to coarse clayey sand, trace 720 ser
\gravel. containg ironite, moist - crange BE114114T
o, contains siity sand layers SPT
] sc C1
w0 1 & 50 5¢3+2+2 | PP=1.0tsf
: Fine to coarse sandy lean clay, y 8. SPT
— ironite, moist -
— C2 -
9
1 \ .
17'°\‘ ¥ Fine to medium silty sand, moist - 62.0 o
\J | ornge brown B BHG+5+4 TU® I SEDLEY
{Q ] L SPT FORMATION
— 20—
i sM I
1 do, wet e [ 3+1+1/12°
5 - SPT
A & 25
27'0! Fine to medium pooriy graded sand wilh 520 i
<4 silt, wel - R
SP-8SM 1visd42
_ = SPT
30.0 Boring Terminated at 30.0 ft 48.0 30
Comments:

1. 1" PVC Water Observation Well (W.O.W.} installed to 28 ft upon completion.
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Appendix B

SOIL LABORATORY TEST RESULTS

Summary of Soil Laboratory Tests (3)
Gradation Test Curve (2)
Moisture Density Relationship (2)

Project 03131268 / October 29, 2003 Schnabel Engineering South, LLC




SUMMARY OF SOIL LABORATORY TESTS

Appendix _B

Contract 03131268

BORING B-1 B-2 B-8 B-9
DEPTH 18'-20° 24 810" 0-5'
SAMPLE TYPE JAR JAR JAR BULK
STRATUM C1 B (0% c1
FINE TO MEDIUM FINE TO COARSE LEAN CLAY (CH), TRACE FINE TO COARSE
SAMPLE DESCRIPTION POORLY GRADED SAND CLAYEY SAND (SC), SAND, BROWN AND RED CLAYEY SAND (SC) (A-B),
WITH SILT (SP-SM), BROWN BROWN TRACE GRAVEL, RED
BROWN BROWN
NATURAL MOISTURE
CONTENT (%) 8.6 14.1 23.6 16.6
NATURAL WET DENSITY
(pef) - - - -
LIQUID LIMIT NP 28 48 39
PLASTIC LIMIT NP 15 22 18
PLASTICITY INDEX NP 13 26 21
GRADATICN DATA
(% FINER THAN SIEVE)
A 100.0 - - 100.0
NO.4 100.0 - - 99.8
NO. 40 972 93.5 99.4 93.9
NO. 200 9.5 358 82.2 40.5
MOISTURE DENSITY
RELATION DATA (ASTM D-
698)
MAXIMUM DRY DENSITY - - - 1139
(pcf}
OPTIMUM MOISTURE - - - 141
CONTENT (%)
CER TEST DATA (VTM-8)
BEFORE SOAK CBR - - - 27.2
AFTER SOAK CBR - - - 20.1
% SWELL - - - 0.2
COMPACTED SAMPLE - - - 115.1
DRY DENSITY {pcf)
COMPACTED SAMPLE - - - 131
MOISTURE CONTENT (%)
SEE GRADATION CURVE SEE GRADATION CURVE
AND MOISTURE DENSITY

REMARKS

RELATIONSHIP

NCTES: 1. Soil tests in accordance with applicable ASTM, AASHTO and VTM Standards




SUMMARY OF SOIL LABORATORY TESTS

Appendix B
Contract 03131268

BORING B-10 B-15 B-15 B-16
DEPTH 24 18'-20' 23-25 0-5
SAMPLE TVPE JAR JAR JAR BULK
STRATUM (03] C1 C1 2]
FINE TO COARSE FINE TO COARSE FINE TO MEDIUM POORLY FINE TO COARSE
SAMPLE DESCRIPTION CLAYEY SAND (SC}, CLAYEY SAND (SC), GRADED SANDWITHSILT | CLAYEY SAND (8C) (A-2-
BROWN AND RED BROWN (VISUAL {SP-SM), BROWN 6}. TRACE GRAVEL,

BROWN CLASSIFICATION) BROWN
NATURAL MOISTURE
CONTENT (%) 19.8 223 23.3 126
NATURAL WET DENSITY
(pch - - - -
LIQUID LIMIT 48 - NP a7
PLASTIC LIMIT 20 - NP 22
PLASTICITY INDEX 28 - NP 15
GRADATION DATA
(% FINER THAN SIEVE)
Y -~ 100.0 - 100.0
NO. 4 - 100.0 - 99.1
NO. 40 - 89.8 987 73.7
NO. 200 40.8 247 113 33.3
MOISTURE DENSITY
RELATION DATA (ASTM D-
698)
MAXIMUM DRY DENSITY — - - 119.5
(pet)
OPTIMUM MOISTURE - - - 124
CONTENT (%)
CBR TEST DATA (VTM-8)
BEFORE SOAK CBR - - - 37.9
AFTER SOAK CBR - - - 30.3
% SWELL - - - 0.03
COMPACTED SAMPLE - - 212
DRY DENSITY (pcf) - -
COMPACTED SAMPLE - - - 1.1
MOISTURE CONTENT (%)
SEE GRADATION CURVE SEE GRADATION CURVE
AND MOISTURE DENSITY
REMARKS RELATIONSHIP

NOTES: 1. Soil tests in accordance with applicable ASTM, AASHTO and VTM Standards




SUMMARY OF SOIL LABORATORY TESTS

Appendix B
Contract 03131268

BORING B-16 B-16 B-16
DEPTH 6'-8' 18-20' 2325
SAMPLE TYPE JAR JAR JAR
STRATUM B/C1 C1 C1
FINE TO COARSE FINE TO MEDIUM SILTY FINE TO MEDIUM SILTY
SAMPLE DESCRIPTION CLAYEY SAND (8C), SAND (SM), BROWN SAND (5M), BROWN
CONTAINS ROCK
FRAGMENTS, BROWN
(VISUAL
CLASSIFICATION)
NATURAL MOISTURE
CONTENT (%) 211 18.9 -
NATURAL WET DENSITY
{pch) - R -
LIQUAD LIMIT - NP NP
PLASTIC LIMIT - NP NP
PLASTICITY INDEX - NP NP
GRADATION DATA
{% FINER THAN SIEVE}
b 100.0 100.0 -
NO. 4 98.8 100.0 —
NO. 40 8386 98.8 88.5
NO. 200 7.0 187 16.3
MOISTURE DENSITY
RELATION DATA (ASTM D-
628)
MAXIMUM DRY DENSITY - — -
{pcf)
OPTIMUM MOISTURE - - --
CONTENT (%)
CBR TEST DATA (VTM-8)
BEFORE SOAK CBR - — -
AFTER SOAK CBR - - -
% SWELL - - -
COMPACTED SAMPLE - - --
DRY DENSITY {pcf)
COMPACTED SAMPLE - - -
MOISTURE CONTENT (%)
SEE GRADATION CURVE SEE GRADATION CURVE
REMARKS

NOTES: 1, Soil tests in accordance with applicable ASTM, AASHTO and VTM Standards




U.S. Standard Sieve Nos.
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. FINE TO MEDIUM POORLY GRADED chnabe
B-}) 18'-20 SAND WITH SILT, BROWN SP-SM NP NP Schnabel Enginearing
’ GRADATION CURVES
Project: .
Ol neo o5 FINETO COARSE CLAYEY SAND, | o\ 1 o0 4 o) Wythe Will Distributing,
TRACE GRAVEL, RED BROWN LaGrange Parkway, James City
County, Virginiz
A B-15 18-20° FINE TO MEDIUM CLAYEY SAND, - SC ) )
BROWN (VISUAL CLASSIFICATION) Contract No. 03131268




U.S. Standard Sieve Nos.
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Contract No. 03131268




116 -

115 -

114 -

113 -

112

111 A

110 4

109 -

DRY DENSITY (pcf)

108 -

107 -

106 -
105

104 4-— -

R s

.5=100%

10

11

t

12

13

14

1

15

20

MOISTURE CONTENT (%)

Sample Description:
FINE TO COARSE CLAYEY SAND, TRACE GRAVEL,
RED BROWN

IClassificatian:

SC. A-6

//chnabel

Schnabel Engineering

Sample Number:

B-9

Samplc Depth (Ft.):

(r-5'

MOISTURE-DENSITY RELATION

Sample Source:

ON-SITE

Assumed Specific Gravity:

2.65

Specification:  VTM-1

Liquid Limit {LL);

39

Plasticity Index (P1):

21

% Passing 3/4" Sicve:

100.0

Max. Dry Density (pef):

113.9

Project: Wythe Will Distrubuting,
LaGrange Parkway, James Cily

County, Virginia

% Passing #200 Sieve:

40.5

Opt. Maist. Content (%)

14.1

Contract No.: 03131268
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MOISTURE CONTENT (%)

Sample Description:
FINE TO COARSE CLAYEY SAND, TRACE GRAVEL, /
BROWN chnabel
Classification: SC, A-2-6 Schnabel Engineering
Sample Number: B-16
Sample Depth (Ft.): 0-5 MOISTURE-DENSITY RELATION
Sample Source: Assumed Specific Gravity: 2.75 Specification:  VTM-1

Liquid Limit (LL}; 37 Project: Wythe Will Distrubuting,
ON-SITE Plasticity Index (PI): is LaGrange Parkway, James City
% Passing 3/4" Sicve: 100.0  [Max. Dry Density (pef): 119.5 County, Virginia

% Passing #200 Sieve: 333 |Opt. Moist. Content (%): 124 Contract No.: 03131268




James City County, Virginia
Environmental Division

Erosion and Sediment Control and
Stormwater Management Design Plan Checklists

Table of Contents

Contents

Erosion and Sediment Control Plan
I General

IL Site Plan
. Narrative
v Calculations

~
N lﬁ

Stormwater Management Design Plan

General

Stormwater Conveyance Systems
Stormwater Management / BMP Facilities
Outlet Protections

Additional Comments and Information
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GENERAL INFORMATION,

Project Name:w'l'r e - Wiee Dy STRABYT rowd Qﬂ\-ﬂ.z‘l— e STWQ*OU!! Codmé'ua" H#L-K
@

Owner / Applicant: W 5 - ) ,
Plan Preparer: (oneo Mo Detion (Gheup Email:_$ Vo

Project Location: SToMetonse COummepes (Wneie ~ LA Godviog Py @

Tax Map / Parcel: Q002

OGHoloooo |
County Plan No. (if known): SP-130-032

County BMP Type: Lﬂﬂﬂ&&"hw B CC'_'-I fLUS) (¢ -
Other information submitted in addition to this checklist (Check all that apply):
Design or Construction Drawings (Plans, Profiles, Details, ete.).
Erosion & Sediment Control Plan (Plans, Details, etc.).

Erosion & Sediment Control Plan Design Report.

Stormwater Management Design Plan (Plans, Profiles, Details, etc.).
Stormwater Management Design Report.

Other, List:
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Issue Date
March 1, 2001
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JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL DIVISION

EROSION AND SEDIMENT CONTROL PLAN CHECKLIST

L GENFERAL:

Yes No N/A
Foa

oo

FAMILIARITY with current versions of Chapter 8, Erosion and Sedimeﬁtation Control
and Chapter 23, Chesapeake Bay Preservation ordinances of the Code of James City
County, Virginia and the Virginia Erosion and Sediment Control Handbook (VESCH).

LAND DISTURBING PERMIT AND SILTATION AGREEMENT with surety are required
for the project.

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

1. SITE PLAN:

3 YesNoNA
®aa

o 'oo
#0000

ga0co

™Moo

@00

VICINITY MAP locating the site in relation 1o the surrounding area. Include any major
landmarks which might assist in physically locating the site.

INDICATE NORTH direction in relation to the site.

LIMITS OF CLEARING AND GRADING for the site including that required for
implementation of erosion and sediment controls, stockpile areas and utilities.

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

EXISTING TOPOGRAPHY or cantours for the site at no more than 5 foot contour
interval.

FINAL TOPOGRAPHY, contours or proposed site grading in accordance with the design
plan which indicates changes to existing topography and drainage patterns at no more
than 2 foot contour interval {or 1 foot contours where required).

EXISTING AND PROPOSED SPOT ELEVATIONS to supplement existing and proposed
contours, topography or site grading information. Spot elevations may replace final contours

in some instances, especially if terrain is in a low lying area or relatively flat.

EXISTING VEGETATION mcluding existing tree lines, grassed or unique vegetation areas.

Page 1 of 14



Yes No N/A
) aﬁs a OL'J

& oo

080

o ¥

aga0

g00

&ao

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

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

ENVIRONMENTAL INVENTORY in accordance with Section 23-10(2) of the Chesapeake
Bay Preservation Ordinance of James City County. Inventory generally includes: tidal
shores and wetlands, non-tidal wetlands, resource protection area, hydric soils and slopes
steeper than 25 percent. For wetlands, provide a copy of issued permits or satisfactory
evidence that appropriate permits are being pursued for the entire project.

100-YEAR FLOQODPLAIN LIMITS or any special flood hazard areas or flood zones based
on appropriate Federal Management Agency Flood Insurance Rate Maps (FIRMS) or Flood
Hazard Boundary Maps (FHBMs) of James 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 of interest and size (in

acres), weighted runoff coefficient or curve number and times of concentrauon for each
subarea. cire (B timer o POt OO

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

DEVELOPMENT PLAN for the site showing all improvements such as buildings, structures,
parking areas, access roadways, above and below ground utilities, stormwater management
and drainage facilities, trails or sidewalks, proposed vegetation and landscaping, amenities,
ete.

LOCATION OF PRACTICES proposed for erosion and sediment control, tree protection and
temporary stormwater management due to land disturbance activities at the site. Use
standard abbreviations, labels and symbols consistent for plan views based on minimum
standards and specifications in Chapter 3 of the VESCH.

TEMPORARY STOCKPILE AREAS or staging and equipment storage areas as required for
onsite or offsite construction activities or indicate that none are anticipated for this project.

OFFSITE LAND DISTURBING AREAS including borrow sites, waste areas, utility
extensions, etc. and required erosion and sediment controls, If none 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 of the VESCH for each measure proposed for the project. Non-modified,
standard duplicated details (silt fence, diversion dikes, etc.) may be referenced to the current
version of the VESCH. Specific dimensional or modified standards (basins, traps, outlet
protections, check dams, etc.) require presentation on detail sheets. Schedules or tables may
beused for muitiple site measures such as sediment traps, basins, channels, slope drains, etc.
Any modification to standard details should be clearly defined, explained and illustrated.

Page 2 of 14
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Yes No N/A
900

o &
@00

dao

800

30 0

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

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

CONSTRUCTION SEQUENCE outlmingthe anticipated sequence for installation of erosion.

and sediment controls and site, grading and utility work to be performed for the project by
the site contractor.

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

STANDARD COUNTY NOTES are required to be placed on the erosion and sediment control
plan. Refer to the standard James City County Erosion and Sediment Control Notes dated
May 5, 1999.

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved plans,

drawings, technical reports and specifications.

IOI. NARRATIVE:

- Yes No N/A

OO0

®0o 0

300

080

0Do0

PROJECT DESCRIPTION briefly describing the nature and purpose of the land disturbing
activity and the acreage to be disturbed.

EXISTING SITE CONDITIONS description of existing topography, iand use, cover and
drainage patterns at the site.

ADJACENT AREA descriptions of neighboring onsite or offsite areas such as streams, lakes,
property, roads, etc. and potential impacts due to concentrated flow or runoff from the Jand
disturbing activity. '

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

SOILS DESCRIPTION briefly summarizing site, disturbed area and drainage basin soils
including name, unit, hydrologic soil group (HSG) classification, surface runoffpotential,
eradibility, permeability, depth, texture, structure, erosion hazards, shrink-swell potential,
limitations for use and anticipated depths to bedrock and the seasonal water table, as
applicable.

CRITICAL AREAS on the site which many have potentially serious erosion and sediment

control problems and special considerationsrequired (ie. steep slopes, hydric soils, channels,
springs, sinkheles, water supply reservoirs, groundwater recharge areas, etc.)
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Yes No N/A
&0 O

PROPOSED ERQOSION & SEDIMENT CONTROL MEASURES inclusive to the specific
erosion and sediment control plan as proposed for the land disturbing activity. Measures
should be consistent with those proposed on the site drawings. Address general use,
installation, limitations, sequencing and maintenance requirements for each control measure.

STABILIZATION MEASURES requ:red for the site, either temporary or pennanent, and
during and following construction including temporary and permanent seeding and
mulching, paving, stone, soil stabilization blankets and matting, sodding, landscaping or
special stabilization techniques to be utilized at the site.

STORMWATER MANAGEMENT CONSIDERATIONS for the site, either of temporary or
permanent nature, and strategies, sequences and measures required for control. May
reference the stormwater management plan for the site, if prepared, for permanent
stormwater management facilities and control of drainage once the site is stabilized.

Iv. CALCULATIONS:

Yes No N/A
&b o

0 o

CALCULATIONS AND COMPUTATIONS associated with hydrology, hydraulics and design
of proposed temporary and permanent erosion and sediment control measures including:
sediment traps and basins, diversions, stormwater conveyance channels, culverts, slope
drains, outlet protections, etc. Computations are not required on the construction plan and
may be attached in a supplemental erosion and sediment control plan design repart, if
presented in a clear and organized format. '

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET submitted for each basin along
with schematic or sketch cross-section showing applicable design and construction data,
storage volumes (wet-dry), dimensions and elevations. Peak design runoff to be based on
the 2- or 25-year design storm event based on maximum disturbed site conditions (existing,
interim or proposed conditions) in accordance with Minimum Standard 3.14 of the VESCH.
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JAMES CITY COUNTY, VIRGINIA
ENVIRONMENTAL DIVISION

STORMWATER MANAGEMENT DESIGN PLAN CHECKLIST

| A GENERAL:

Yes No N/A
@0a

0®&0

w I ]

oo

0o &

Do®&

0O&0o

FAMILIARITY with current versions of the James City County Guidelines for Design and
Construction of Stormwater Management BMPs manual; Chapter 8, Erosion and
Sediment Control and Chapter 23, Chesapeake Bay Preservation ordinances of the Code
of James City County, Virginia; the Virginia Erosion and Sediment Control Handbook
(VESCH); and the Virginia Stormwater Management Handbook (VSMH).

WAIVER OR EXCEPTION 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 of the ordinance. Applies to this review case only.

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

PROFESSIONAL SEAL AND SIGNATURE required on final and complete approved
stormwater management plans, drawings, technical reports and specifications.

WORKSHEET FOR BMP POINT SYSTEM to ensure the stormwater management plan
for the project attains at least 10 BMP points (New Development) or traditional pollutant

load reduction computations per the Chesapeake Bay Local Assistance Manual
(Redevelopment Only). STOMNEHouE  CoOmMeres Pank— S MET TS

. \O Powt OBLIGAtION
PROPQOSED CONSERVATION EASEMENT AREAS for any natural open space points
claimed in the BMP worksheet. Natvnae Onew Spacs  EddumenT

Teave [BE2aVLYy Mvnoudn

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

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

DRAINAGE AREA MAP at a maximum scale of 1"=200" scale showing drainage area
boundaries for pre- and postdevelopment conditions and associated time of concentration
flow paths. Labels to include drainage area size, runoff coefficient or curve number and
time of concentration for each subarea shown on the map.

Edtine S1T€ 1S Domsnaas AR
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No N/A
dO 0

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

' STORMWATER MANAGEMENT NARRATIVE in a brief and simple format which
> describes the project; location; site and dramage basin soil characteristics; receiving

water or drainage facility; existing site and drainage basin conditions (topography, land
use, cover, slopes, etc.); proposed site development; proposed stormwater management
and drainage plan including County BMP type selected; summary of hydrology and
hydraulics; maintenance program; and any special assumptions utilized for development
of the stormwater management and drainage design plan or computations.

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

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

STORMWATER MANAGEMENT and DRAINAGE DESIGN REPORT in a bound 8-1/2 x
11 inch size format. Report shall generally include a title sheet, date, project
identification, owner and preparer information, table of contents, narrative, summaries
and computations as required. Computations may include: backwater, closed conduit,
headwater, hydraulic, hydraulic grade line, hydrology, inlet, open channel, storm sewer,
water quality, extended detention or stream channel protection and muti-stage storm
routing calculations, as applicable, for the project. Computation data may include hand
or computer generated computations, maps or schematics. All information should be
presented in a clear, easy to follow format and should closely match construction plan
information.

PLAN VIEW at 1 inch = 50 ft. scale or less (1" = 40", 1" =30, etc.)

North arrow and plan legend.

Property lines.

Adjacent property information.

Existing site features and existing impervious cover areas.
Impervious cover tabulations.

Existing drainage facilities (natural or manmade).

Existing environmentally sensitive areas (RPA, wetlands, floodplain,
steep slopes, critical soils, buffers, etc.).

Existing and proposed contours (1' or 2' contour interval) and spot
elevations as necessary to define high and low topography.
Existing and proposed easement locations.

O 0O Qaooaoaoa
Q 0O 0oQooaooan
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o Yes No N/A
) 0
a

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

Proposed slope stabilization areas (riprap, blankets, mattings, walls,.
ete.).

Delineation of permenentpootyandire=h, 2-, 10- and 100-year
Design Water Surface Elevations. | '

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

Test boring locations with reference surface elevations (if known).
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 control measures (for site or BMP).
Maintenance or access corridors to permanent stormwater
management, BMP or drainage facilities. -

)
)
o 0

0o

Q o O oo

e

FontuCoMing FRown ¢
e E L

ARELL
oooonoQ
Qoagoo

IL STORMWATER CONVEYANCE SYSTEMS:
Yes No N/A
L &0 3 PLANVIEWS
ﬁ ® O O  Storm drain lengths, sizes, types, classes and slopes for all segments.
Label directly on plan or use structure/pipe schedule.
@0 O  Access structure (inlets, manholes, junctions, etc.) rim elevations,
inverts, type and required grate or top unit and lengths labeled.
8 0 O All structure numbers labeled.
&0 0 Adequate horizontal clearance from other site utilities or structures.

O @ O PROFILES generally are not required but are encouraged to expedite review. If
not provided, ensure all pipe segments.have adequate minimum cover, do not
exceed maximum depths of cover for the type/class of pipe specified and do not
conflict with other site utilities or excavation areas.

¥ 0 O DETALS

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 reference note.

Step detail or applicable reference note (if depth 4 ft. or more).
Typical open channel details with designation, location, shape, type,
bottom width, top width, lining, slope, length, side slope, and
installation depth required for construction. Channel design data as
necessary may also be included.

@ O  Outlet protections at all pipe outfalls.

LWaag oo
aaao oo

Page 7 of 14



?s No N/A

O O  STORMWATER CONVEYANCE SYSTEM COMPUTATIONS

O o8 O 0O wEw

Q QO 4O 0O oadaa
8§ 80 ® @ Qadaaq

Storm Sewer Design computations based on 10-year design event.
Hydraulic Grade Line computations based on 10-year design event.
Inlet computations based on current VDOT procedure for spread,
ponding depth and grate size required.

Culvert Headwater computations. Design based on 10-year de31gn
storm event and check only for 100-year storm event.

Open Channel computations based on 2-year design event for velocity
and 10-year design event for capacity.

Standard outlet protection or special energy dissipators.

Pipe thickness design computations, as required, for selected pipe
type (live load, minimum cover, maximum height of cover, etc.).
Adequate channel computations for receiving channels (based on
field measured channel section data).

STORMWATER MANAGEMENT / BMP FACILITIES:

Yes No N/A

¥ OO0  HYDROLOGY - An SCS based methodology is required for the design of
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.

0 g

oad

ao

Runoff Curve Number or Coefficient determinations: predeveloped
and ultimate development land use scenarios.

Time of concentration: predeveloped and ultimate development
indicating overland, shallow concentrated, and channel flow
components (200 ft. maximum length for overland flow).
Hydrograph generation (tabular or graphical): pre- and
postdevelopment conditions for the 1-, 2-, 10-, and 100-year design
storm events. ;

M O O  FACILITY CONFIGURATION and MINIMUM SEPARATIONS

oo

ooaQ
noo

Screening and layout consistent with Section 24-98(d) of the Chapter
24 Zoning ordinance (landscaping, screening, visibility, etc.).

Basic considerations for safety and unauthorized entry.

Proper length 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. Narrower widths may be considered on
a case-by-case basis.

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

No trees, shrubs or woody plants within 15 feet of embankment toe or
25 feet from principal spillway structure.
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Yes No N/A
ROO

Yes No N/A

® O O Infiltration 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 any upslope buildings, unless
site specific investigation allows for reduced separation.

HYDRAULIC COMPUTATIONS

Elevation- or Stage- Storage curve and/or tabular data.

Weir / Orifice Control - Extended Detention.

Weir / Orifice Control - riser 1-year control for channel protection.
Weir / Orifice Control - riser 2-year control for quantity (if required).
Weir / Orifice Control - riser 10-year control for quantity (if required).
Inlet / Qutlet (barrel) control - (All Storms).

Check for barrel control prior to riser orifice flow to prevent shug flow-
water hammer conditions.

Emergency spillway capacity and depth of flaw.,

Elevation - Discharge (Outlet Rating) curve and/or table. Provide all
supporting calculations and/or design assumptions.

Adequate channel computations for receiving channel. May be waived
if facility is designed based on current Stream Charnel Protection
criteria.

Q &0 ceQoooaa
0 oQ 0O00OOooao

8 o8 S8oaegasa

POND or RESERVOIR ROUTING

@ 0 O Storage-Indication Routing of postdeveloped inflow hydrographs for
the)f, 2., 10-, and 100-year design storms. Preference is for structure
to discharge up to the 10-year storm through the principal spillway and
pass the 100-year storm with a minimum 1 foot of freeboard through a
combination principal and emergency spiliways. If no emergency
spillway is provided, riser must be large enough to pass the design high
water flow and trash without overtopping the facility, have 3 square feet
or more of cross-sectional area, contain a hood type inlet and have a
minimum freeboard of 2 feet. Token spillways with minimum 8 ft.
width are also recommended at or above the design 100-year storm
elevation.

O O B Downstream hydrographs at established study points, if conditions
warrant (i¢. facility discharge combined with uncontrolled bypass).

MISCELLANEOUS COMPUTATIONS

0O O Water quality volume for permanent pool based on selected BMP
treatment volume (WQv).
Water quality volume for extended detention based on selected BMP
treatment volume (WQv) with drawdown computations.
Drawdown computations for the 1-year, 24 hour detention for stream
channel protection criteria.
Pond drain computations (within 24 hours).
Anti-seep coilar design {concrete preferred) or match material type.
Filter diaphragm design (or alternative method of controlling seepage).

Qo o O @
oo a A
oo o o
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Yes No N/A

Moo

Yes No N/A

O O O Riser/ base structure flotation analyses. FS = 1,25 minimum.

O O O Downstream danger reach study and/or emergency action plan (if
conditions warrant).

@ O O Upstream backwater analyses onto offsite adjacent property
(if conditions warrant).

O O O 100 year floodplain impacts (if conditions warrant).

GEOTECHNICAL REQUIREMENTS

oo

000

Geotechnical Report with recommendations specific to BMP facility
type selected. Report prepared by a registered professional engineer.
Requires submission, review and approval prior to issuance of Land
Disturbance Permit.

Initiaf Feasibility Testing requirements satisfied as per Appendix E of
the James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and

- Filtering System BMP types only).

Concept Design Testing requirements satisfied as per Appendix E of the
James City County Guidelines for Design and Construction of
Stormwater Management BMPs manual. (Infiltration, Bioretention and
Filtering System BMP types only).

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

Boring logs with Unified Soil Classification (ASTM D2487), sails
descriptions and depths to bedrock and the seasonal water table
indicated. ‘

Standard County Record Drawing/Construction Certification note
provided on plan. Note: It is understood that preparation of record
drawings and construction certifications as required for project facilities
may not necessarily be performed by the plan preparer. These
components may be performed by others.

PRINCIPAL SPILLWAY PROFILE AND A SS’ OCIATED DETAILS

@00

EXISTING GROUND AND PROPOSED GRADE
@ 3 O Embankment or excavation side slopes labeled (3H:1V
. maximum). 2H | |V E¥CAV £5
0 0 @& Minimum top width labeled (per VESCH or VSMH
Tequirements).
)Z a O Removal of unsuitable material under proposed facility
(per Geotechnical Report requirements).
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CR
0
O
O
@
O

0 O @ FILTER DIAPHRAGMS
0aao Design based on latest NRCS design
methods and certified by a professional

engineer.

ELEVATION AND DIMENSIONAL DESIGN DATA

0 O  Topoffacility - construction height and settled height (10
percent settlement).

O 3  Crestofprincipal control structure spxl]way at least one (1)
foot below crest of emergency spillway, if provided.

3 0 O Minimum freeboard of one (1) foot above the 100-year

design high water clevation for facilities with an

emergency spillway.

U O 0 Minimum freeboard of two (2) feet above the 100-year

design high water elevation for facilities without an

emergency spillway or in accordance with the SCS

National Engineering Handbook (prior approval required).

@ O O Basin Sediment Clean-Out elevation (permanent mode).

Typically 10 to 25 percent of water quality volume.

OSS SECTION THROQUGH FACILITY

-0 O Existing Ground.

0O O  Proposed grade. ,

O O  Top of facility - constructed and settled.

0 &  Location of emergency spillway with side slopes labeled
(emergency spillway in cut).

J @ Bottom of core trench (4' minimum).

A O  Location of each soil boring.

0 O  Barrel location.

O @  Existing and proposed utility location/protection.

EMERGENCY SPILLWAY PROFILE

O O O Existing ground.

0 O O Inlet, level (control) and outlet sections per SCS.
0O O O Spillway and crest elevations.

PRETREATMENT DEVICES of adequate depth and properly designed
using required pretreatment volumes for the selected County BMP
facility type. Including, but not limited to: sediment forebays, sediment
basins, sumps, grass channels, gravel diaphragms, plunge pools,
chamber separators, manufactured systems or other acceptable methods.
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Yes No N/A
F a3

DOWOY¥WEUNV0O0 880 00 O8| O

CONSTRUCTION SPECIFICATIONS and NOTES
@ 003  Anticipated sequence of construction for BMP (consistent
with erosion and sediment control plan).
Provisions to control base stream or storm flow conditions
encountered during construction.
Site and subgrade preparation requirements. ,
Embankment, fill and backfill material sml and placement
(lift) thickness requirements. _
Compaction and soil moisture content requirements.
Geosynthetics for drainage, filtration, moisture barrier,
separation, and reinforcement purposes,
Clay or synthetic (PVC or HDPE) pond liners.
Storm drain, underdrain and pipe conduit requirements.
Minimumdepth of pipe cover for temporary (construction)
and final cover conditions.
Permanent shutoff valve and pond drain.
Concrete requirements for structural components.
Riprap and slope protection.
Access or maintenance road surface, base, subbase.
Temporary and permanent stabilization measures.
Temporary or permanent safety fencing,
BMP Landscaping (deep, shallow, fringe, perimeter,etc.)
Dust and traffic control (if warranted).
Construction monitoring and certification by professional. -
. Other:
Other:

“bhe ag Sp

GoGwormoaooa Yoo oo Go ©

ooYopooooaoss

MAINTENANCE PROVISIONS ,

® O O Entity responsible for maintenance identified..

® O O Maintenance Plan which outlines the long-term schedule
for inspection/maintenance of the facility and forebays

@ O O Maintenance access from public right-of-way or publicly
traveled road.

OM O  Maintenance easement provided encompassing high water
pool and buffer, principal and emergency spillways, outlet
structures, forebays, embankment ar¢a and possible
sediment-removal stockpile areas.

O @ O3 Minimum 6 foot wide public safety shelf (landing) or
alternative fencing.
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IV.  QUTLET PROTECTIONS:

Yes No N/A

gaaaQaao
aooaaaaq

Sized for maximum design release (generally 10-year storm).

Flared end section or endwall.

Dimensions. )

Rock or riprap size, quantity and placement thickness.

Slope at 0 percent (Level Grade).

Geotextiles (nonwoven). .
Special energy dissipators are required for design discharge velocities
that exceed eighteen (18) feet per second; or if use of standard outlet
protection would result in velocities exceeding permissible channel
velocities; or if space restricts or limits their use.

V. ADDITIONAL COMMENTS OR INFORMATION SPECIFIC TO THE PLAN:

SWMProg/BMP/Checklist/ChkList

Plan Preparer: %‘A’%@w“"r

Date: 10~ 2-""'03
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James City County, Virginia
Environmental Division
Stormwater Management Program

Stormwater Management Design Plan
Staff “Quick” Review

Plan No. SP - 139 - 03 Date/Time: ///ﬂ’/a 2 /Zéod/lﬂﬁ/
Project Name: WYTHE - Wret- 57 CEVIER !
Rough Location: MM@M@‘-E e yd

ADC Map: Sheet Grid: J - =5 ﬁ-First Review
Flood Map / Zone: 510201- 00 EE% Zone: )( O Review
Description: VIe0F Se0- YERNE-
Drainage Area: O Onsite Offsite / -
Submitted: Y N g C ﬂn’p}l‘#’? w”/ 4 2
O Demolition Plan (it applicable) Sheets:
&' Site, Geometric or Layout Plan Sheets: /7= "2

Cgm Grading Plan Sheets: £mtf
g} Storm Drainage Plan Sheets: _ -4/, -5
O  E&SC Plan Sheets: €-Z, £~Y

S)E/ Profiles (Storm) Sheets:  C~{s
Environmental Inventory Sheets: 2~
Note & Detail Sheets Sheets: (&, C~9 €40

0 Drainage Map(s) _ Alonts ARovin el oo/ Firns ok W

E(PJ Soils Map/Narrative IEP -2, Sore Ko PORT SCHnrPBEL
E&SC/SWM Design Plan Checklist (Required). !

[3)3 E&SC/Stormwater Management / Drainage Narratives.
E&SC/Stormwater Management Design Report with Calculations (Attachment ).
O  Geotechnical Report ( Attachment ). So#na 6'1/ /p/;?Zﬂ?.
@ 0 Waivers, Variances, or Exceptions (Attachments in Writing).
(3 VESCH (3 CBP Ord (RPA, Steep Slope Policy) (J 1CC BMP Manual
3.0 Other (List): . " . ~
JCC GIS Database: Zoning; Eda -~ TaxParcel/GPIN: (222 ¢/m Z 3') v AR ‘"?)/ﬂl 0/)

Receiving Water: /7 Lo nd £S IVEmP 714/&') Site Acreage: /5 SF  acres/s.f.
Other Approvals (SUP, etc.):___ Alone ¢

J P g
Site Plan Information:  Qwner: ¢. Ao L) Fraxersy Trvsr*
Zoning: pPU - € Description: Omey
Site Area: /S SEAC. acres / 5.
Disturbed Area: [ Z SHARC acres / s.f. (o0 . © %)
'ﬁDisturbance > 1 acte, VPDES Notice of Intent required.
Tmpervious Cover: 4 L7 Ac. acres / s.f. 29 .97 %)
gLess than or equal to 60 percent. Meets CBPO requirements.
More than 60 percent. Does Not Meet CBPO requirements.
Open / Green Space: acres / s.f. ( . %)
Site Development Plan: ]
O Residential, Lots, etc. (J Commercial (B / O /R) 3 Govern /Institutional (7 Industrial
{7 Roadways or Entrances (J Parking or Loading [ Water (7 Sanitary Sewer
3 Landscaping O SWM/BMP facilities [J Manmade Drainage  (J Parks, Amenities
(O Pump/Lift Statio (J Dams (regulated 1 Other

Description: s - Qo 40D Wi ) ves,
Forues 4120085 ﬁﬁwztw;; < W;};/ou,gt/.
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Soils Information:

Hydric: [J Yes %\Io

Site: /If 8 /)’E !?/5 3;}

Scil Survey Sheet DA: ;49? HSG: A C
BMP: 318 Hydric: (] Yes (J No
Description of Soils at BMP: ,55’/5(#/,/( fs L Z "b;p (4] WN/MF}L.-
BMP Control : T None S Onsite ffsite [} Previously Approved A [J Manufactured BMP
BMP Dypes., 1-Name: " -3 siErs. (JCCBMP Type A - % ) Points /0 g_/
oWPIre WTTY 2-Name: (JCC BMP Type - ), Points
OFFS/7E - ‘7 *‘4‘/77 3. Name: (JCC BMP Type ; ), Points
Onsite Drainage: (J Reinforced Concrete Pipe 3 Corrugated Metal Pipe (3 Aluminum Type Pipe
O Corrugated Polyethylene Pipe  (J PVC Type Pipe (3 Open Channel Type
(3 Storm Drain (7 Culverts Type:
O Inlets O Other (Specify): -
1. VDOT Standards & Specifications Referenced for work within R/W: (#es O No
2. VDOT Standards & Specifications Referenced for work outside R/W: B’?:i O No
Site Limitations: ORPA RMA teep Slopes gDelincatcd Wetlands
O Hydric Soils " Critical Soils {#Vegetated O Buffers:
?)eﬁned Natural Drainage Features onsite ownstream Storm/Culv.
Downstream Channel Erosion (] Floodplain ~ [J Problem Drainage Area

(7 Stormwater Hotspot (1 Other,
(3 Site Activities may warrant a General VPDES Permit for Discharge of Stormwater
Associated with Industrial Activities (ie. process water, batch plants, etc.).

Stte Stormwater Management / BMP Conirel (Add sheets if necessary for Multiple Onsite Facilities):

OYes ONo #
Predev (Present) DA- /54 .  CON= 6, TTe= FO (i) hrs.
s ® 7ogk g o
A 10year ARCISES /0.9 ofs
100-year ‘b.5 cfs
PostDev w/o Detention (Inflow) paA= /& ac C/CN = 6_?) Te= min / hrs.
1-year o
Y g 53.35 (243v) o
,(!h%ﬁ 10-year 65,52 (3/./73 cfs
100-year g%20 quo,)i)) ofs
PostDev with Detention (Routed) DA = . CON= Te= min / hrs.
Zy—,.{f» 2-year 1‘9562 CF Shaey o0 cfs atEl.  G#7D
oA ;nj* 10-year 000 ofs aEl. 5S4
30_‘00 v § | 100-year DHW) 0.00 ofs aEl 6715
¢V bbj Downstream Tailwater Assumption for Pond Routing: Ao/ ,
Routed Peak Discharges (Outflows) from BMP meet Predevelopment Allowables: A O No
Appears to Meet VESCH / E&SC Ordinance / CBP Ordinance Requirements: % O No

VoLume /a/

Z- Yn5cF
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Pond / BMP Design Data (Add Sheet If Necessary for Multip
(3 Check if None

&3&2

Q
2

E%;\

O Provided:

BMP# [ Type:

le Onsite Facilities):

2 3/c Y /m//ww

* See Below for Pertinent WQV /Stream CPv Demg Information.

Top of Facility (Dam Crest)
Design High Water (100-year)
Emergency Spillway (ES) Crest
FregBoard

EL
EL
EL Mo ME’

L)

1 ft. or > with Emerg. Spillway:.

Acceptable [J Not Acceptable. Q B i 2 ft. or > w/o Emerg Spﬂ ay.
Principal Spillway (Riser) Crest 1. $9 0 Size/Type: 1'5 RE

Principal Spillway Crest 1 ft. below Crest of Emergency Spillway.
Stage-Storage Curve or Data
Outlet Rating Curve or Table (Composite Structure) Ve beptEm

Oves ONo ON/A

MLy p

Inv.US: 6%

Slope: __ (0.2(70 Length: 72/ (ft.)
Flared End Sectior/Wingwalls. Matches Qutlet Barrel material type, over 48 inch with fence.
Outlet Protection.

g/‘ Extended Detention for WQ Provided (Min. 24 hours) Vl// A ( Yes ON/A
v 1-year, 24 hour detention criteria for Stream Channel Protection. O Yes ON/A
@I 1-year design storm ElL . or Volume
(1,00 Normal/Permanent Pool EL ON/A
3 Orifice/Weir #1 (Highest EL) E.  _ &9  Tye /57 Re p
O & Orifice/Weir #2 EL _ Type
O @ Orifice/Weir #3 EL Type:
O & Orifice/Weir #4 EL Type:
d g Orifice/Weir #5 (Lowest EL) EL Type:
0 Low Flow Orifice (ExDet, CPv)  EL Type:
a ﬂ- Pond Drain w/ Valve (24 hr.) EL Type: i
0, Pond Bottom {Positive Drain) EL 2. o0 Riser Height:  A/¥/ S/ &V//Ef%
d ﬁ Steps or Access Provided (for over 4 ft. depth) ON/A
W} g Riser Base Bottom El Type:
) Core Trench ON/A
3 Anti-Seep Collars or other Acceptable Seepage Control Method. ON/A
0 Principal Spillway Anti-Vortex/Trash Rack Device Type: AKa/2 .
0 Low Flow Orifice Trash Rack. Type: ,
] Outlet Barrel: ~ Type/Class: Ae f Size: ]S 7
1

HH,

aa

O Standard Riprap Qutlet Protection (OP) Type:

(7 Special Dissipator Structure (SDS) Type:

J i
BMP Cleanout Elevation El b 3 or Depth l’

Adequate Channel Downstream of BMP: ﬂ 1-vear, 24-hour; or [J MS # 19 criteria.

Sketch or Notes, If Necessary:

* WQv / Stream CPv_Design Summary

/_/// 7 ™ Imperv. Area
L C 5 ; WQTV (Per JCC Man)
e U} T‘}B Qw\e S WQ Vol Required
\\\W Hl!_,-»-"' WQ Vol. Provided
-~ e 1-yr SCPv Required

1-yr SCPv Provided

Sediment Trap & Basins
O3 Temporary Sediment Trap # 1

3 Temporary Sediment Trap # 2

(3 Temporary Sediment Basin # 1

O Temporary Sediment Basin # 2

Ext Det Orifice Size
DA = < 3 acres
DA = < 3 acres
DA= O BMP # convert.
DA=__

E&SC Plan Comments:

COOBMP# ___ convert.
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Plan Review Step

DN R R R SR R DS >

RE

DDDD%
CIDCIE]\D

a

s & Components:

County watershed information identified on plan.

First “Look-Thra”. Quick lock through plan for familiarity and completeness.

Existing Utilities - Notes to contact Miss Utility (1-800-552-7001) or other methods for utility locating.
Disturbed area estimate and Responsible Land-Disturber identified.

Worksheet for BMP Point System. 10 point (New Dev) or Pollutant Load method (Redevelopment).

FEMA Special Flood Hazard Areas. Check location relative to property site and/or development area.

Check JCC Tax Parcel Maps for RPA / RMA locations and Tax Parcel number.

Stormwater hotspot, general layout and/or BMP separation distances (if any) are satisfactory.

Environmental Inventory - Chesapeake Bay Ordingnce requirements (satisfactofy. e yﬁ-%! n / "‘bfﬁ ’
Highlight/check impacts to any Environmental Sensitive Areas (wetlands, RPA, floodplain, steep slopes, ete. ).
Offsite borrow, waste areas and onsite stockpiles areas addressed.

Review existing topography to determine adequacy of perimeter E&SC plan (Phase I).

Soils - erodibility and erosion hazard of soils in land-disturbing area..

Current version of Standard JCC Erosion & Scdiment Control Notes on plan.

Virginia E&SC Regulations. Minimum Standards # 1 thru # 19 appear satisficd.

Check for Offsite Work;, Grading Plan conflicts such as excessive cut-fill slopes, deep excavations, etc.

Review adequacy of onsite E&SC plan (Phase 11).

Review layout to check for conflicts (utilities, buildings, parking, buffers, etc.).

Storm Drainage - culverts, inlets, channels, storm drains. (pipe data, cover, conflicts, specs or reference to VDOT).
Proper Outlet Protection or Encrgy Dissipator information, details and computations.

Review Sequence of Construction (for E&SC and SWM/BMT instatlation).

Review E&SC Narrative (preferred to be on plan); SWM Narrative (Report).

Review for any Lot-te-Lot or offsite concentration of uncontrolled runoff to adjacent property/structures.
Review plan based on Chapter 19 Subdivision ordinance as it relates to SWM/BMP control.

Review plan based on Chapter 24 Zoning as it relates to SWM/BMP control.

Review plan based on Chapter 23 Chesapeake Bay ordinance requirements.

Review plan based on JCC E&SC/SWM Design Plan Checklist.

Review plan based on Virginia Erosion and Scdiment Control Handbook (VESCH}).

Review E&SC Plan Design Report and computations (Attached report ).

Review plan based on JCC BMP manual for BMP type selected for project.

Review plan based on Virginia Stormwater Management Handbook (VSMH) for BMP type.

Review SWM Design Report and computations (Attached Report ).

Review for potential mosquito-vector issues for BMP type and location.

Review plan based on JCC Stormwater Conveyance System Design/Construction Guidelines.

Review plan based on General Knowledge and Experience for Design/Construction.

Review plan based on other BMP dcsign/construction references. List:

Review BMP for Buffer/Setback Requircments (Min 25 ft. from DHW) and Access.

Review BMP Benching (aquatic, safety) & Pondscapc Plan (deep pool, shallaw water, shoreline fringes, ete.).
Review Maintenance Plan for SWM / BMP facility. Detailed and specific guidance for long-term maintenance.
Well-defined, adequate channels downstream of uncontrolled or SWM/BMP areas. (MS # 19 or |-year criteria).
Adequate conversion plan for TSB to use as permanent BMP,

Geotechnical. Information per Appendix E (infiltration) or to substantiate use of other BMPs (soils-wet pond, etc).
Provisions on plan requiring Record Drawing and Construction Certification of SWM facilities.

Drainage, Maintenance and Open Space Eascments (if provided) appear satisfactory.

Wetland permit required prior to issuance of a Land-Disturbance Permit or Final Approval.

Inclusion of H&H and SWM / BMP data into any JCC databases (optional).

Contact ENV DIV inspector if amendment to previously approved plan.

Other:

Prepared Enpvironmental Division comments for the following catggories based on ahove review areas:
General Comments: Erosion & Sediment Control Plan:
Floodplain: (3 Chesapeake Bay Preservation:
Stormwater Management / Drainage: OO Odher:

+5

Additional Notes & Comments:

-]

j--
S

(Note: THIS FORM FOR COUNTY USE ONLY.)

(7 1** Rev

2" Rev ture Date

Signatute Date
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