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Stormwater Division

MEMORANDUM

DATE: March 12,2010

TO:

FROM: Jo Anna Ripley, Stormwater
PO: 270712

RE: Files Approved for Scanning

Michael J. Gillis, Virginia Correctional Enterprises Document Management Services

General File ID or BMP ID:
PIN: 1210100045
Subdivision, Tract, Business or Owner
Name (if known):

WCO057

Property Description:
Site Address:

Box 15

Agreements: (in file as of scan date)

Comments
WCO055, WC056, WC057, WC058 are combined in one folder
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Book or Doc#:

Stonehouse Commerce Park
Parcel A Section C Stonehouse Commerce Park

3000 John Deere Road
Drawer: 8
990011799 Page:
420 712



WC057_STONEHOUSE_COMMERCE_PARK - 003

940-011799 ® corY

DECLARATION OF COVENANTS

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM

THIS DECLARATION, made this __24 _ day of __ May : , 1999

between John Deere Vehicle Grpupianc} all successors in interest, hereinafter referred to as the
"COVENANTOR(S)," owner(s) of the Pocllowinﬁgxéopeny:

3000 Meadowview Circle, Toano, VA 2

_ , Deed Book _%2 Q Page No. 72/3- or Instrument No.
~— and James City County, Virginia, hereinafter referred to as the "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, hereinafter 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 include any elements located -

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

2, If necessary, the COVENANTOR(S) shall levy regular or special assessments against

all present or subsequent owners of property served by the SYSTEM to ensure that the SYSTEM
is properly maintained.

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

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

7. The COVENANTOR(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 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.
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IN WITNESS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF
,1999

COVENANTS as of this _24__ day of __ M2y

ATTEST:

ROMD
CIT

I hereby certify that on this ai day of MNan

COVENANTOR(S)

John Deere Vehicle Group Inc.

Byzwa.la

Assistant Secretary

COVENANTOR(S)

,19_97 , before the subscribed, a
\ aforesaid

Notary Public of the State of Vieginie: and for the County of -
personally appeared " and did acknowledge the aforegoing
instrument to be their Act.

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this ¢
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P OF "!’ '“\ Y{
; EE A

o
O A
T

My Commission expires: /1/ M 00

day of

26~ N

otary Public

OFFICIAL SEAL

Approved as to form:
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SUSAN K STROUP

NOTARY PUBLIC STATE OF ILLINOIS
MY COMMISSION EXPIRES:04/18/00

This Declaration of Covenants prepared by:

Tom Park
(Print Name)
Construction Agent
| (Title)
One John Deere Plgc«»}
(Address)
Moline, ~ IL 61265
. (City) (State) (Zip)
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1. THE AREA OF UNDISTURBED OPEN SPACE WHICH IS TO BE DISTURBED WILL
BE REPLACED BY AN EQUAL AMOUNT DEDICATED IN ANOTHER AREA ON THE SITE.
Z.EPALL EARTHWORK SHALL BE COMPLETED IN ACCORDANCE WITH THE GEOTECHNICAL
REPORT.

3. REFER TO THE SEQUENCE OF CONSTRUCTION ON DETAIL SHEET 09.

4. ALL WORK IN HIGHWAY RIGHT OF WAY SHALL BE COMPLETED IN ACCORDANCE WITH
THE APPROVED VDOT ENCROACHMENT PERMIT.

S. FOR GRADING OF PROPOSED CUL-DE-SAC SEE PLAN PREPARED BY LANGLEY AND
McDONALD, P.C.

6. PARTIAL WETLANDS DELINEATION WAS COMPLETED BY LANGLEY & MCDONALD, AND
ONLY REPRESENT THE UPPER REACHES OF THE WETLANDS. ANY AREA OF SUSPECTED
WETLANDS SHALL REMAIN UNDISTURBED UNTIL AN EVALUATION CAN BE COMPLETED.

7. UPON COMLPETION, THE CONSTRUCTION OF THE DAMS WILL BE CERTIFIED BY A
PROFESSIONAL ENGINEER WHO HAS INSPECTED THE STRUCTURES DURING CONSTRUCTION.
8. ALL FILL SLOPES WILL BE STABILIZED IN 10 FOOT VERTICAL INCREMENTS AS THEY
ARE CONSTRUCTED.

' y - ~ N Voo \
| / // 20 ™ \\\\\ \" \\ \ \\ l\
l s ) \ \)\\ \\ \\ \ \ \
P ‘ T FARLIEAY
X LA T TS i06.20] TSI S v o S
o | * [~ 1CE.0 7106 B ‘ 10—t
/ , [eo@l (o]~ | /}' Ny
LA \A06.56 Pa> [ /(//,./141/'"‘"1
A ] - ke sood] (71 / ] Jod
10557, s = : hos—l—L T 1
*‘ (o Bt
)\ 105.5 ’“(89 ) \ \>c A S {\ ( (A
, L U - N T T, Ty
§ +105.67 N\ l < / \‘2\\\\\ k
" .';5\__*% Il VA VN V)
S T 10— - o s '
et am S
1200 S —_ \




. NANRN
} /\ ‘\\\11:1\.0
w-—-=;===-j,_¥ \ ™~

| N\
I’ \\\\ ~
' P D &e\
j —1Q2

| g ]
— - ~ -1

TO BE DISTURBED WILL \\\‘

NOTHER AREA ON THE SITE.

ANCE WITH THE GEOTECHNICAL | ‘l 15' STORM DRAINAGE

STAIL SHEET 09. EASEMENT
OMPLETED IN ACCORDANCE WITH

3Y LANGLEY & MCDONALD, AND
\NDS. ANY AREA OF SUSPECTED
\LUATION CAN BE COMPLETED. - f
MS WILL BE CERTIFIED BY A ‘

\N PREPARED BY LANGLEY AND \V ‘

RUCTURES DURING CONSTRUCTION.
VERTICAL INCREMENTS AS THEY

WC057_STONEHOUSE_COMMERCE_PARK - 008

ECEIVE
R | APR o. 2500 D '35.. o ‘
Y ’*’«vi\o e o6
GRAPHIC SCALE M, B:KAHN CONST. €0, ING. ‘

FACILI

JOHN DI
VEHICLE (

PROJECT TITL
SHEET TITLE

G2
Sza
OO

¥\V JERRY F.
e FRIEDNER

SHEET NUMBE|

] 120

( IN FEET )
1 inch = 60

e




Ny 0T B, :
Uil i GZETUe )
G
)

.,

~J

"NAD 83" COORDINATES
N 3,679,100.418
E 11,974,728.446

i

¥ 'l ¥

| VICINIT
. , SCALE: 1» = 2000,

o0
Y‘go Fire Dopl ﬂlﬂlﬁ-———‘ 3‘

S g > peatih Dept e T
| Q vDOT .._@.‘Qb_L-Pw,»-M g ’

I
P\aﬂni?g'a—wﬂmwvt«mf -n....i : |
En\;ir'o& .:_Q_.%‘B.D Jesini .:.;.:./ : - c‘-j

5
EXISTING CONDITIONS,

4 174 SERbAD-
S/ N Other ...,_,...,—-w.........,......-.w.- p——_

GRAPHIC SCALE

100 o 0 1? o0

( IN FEET )
1 inch = 100 ft.

CiVIL. SHEET INDEX
01—-C100 EXISTING CONDITION /DEMOLITION PLAN

01—C200 SITE LAYOUT AND STAKING PLAN
| . 01-C300 OVERALL GRADING PLAN
/" 01-C301 ENLARGED GRADING PLAN
./ 01-C400 UTILITY PLAN
\ <" 01-C500 STORM DRAINAGE PLAN
01—C501 DRAINAGE DIVIDE PLAN
4 01—0600 EROSION AND SEDIMENT CONTROL,PLAN
\ © 01-C700 SITE DETAIL SHEET |
01-C701 SITE DETAIL SHEET
A A\ 701-C702 SITE DETAL SHEET
_, 01-C703 SITE DETAIL SHEET
R 01-C704 SITE DETAIL SHEET

N N N

———




{g 07 | ' \

DELINEATE . R T
WETLANDS SR P e

168'~30" RCP
© 0.60%

’

/ AN 7=
. -

R(:P lﬁ 0.50

i

i

!

)
i

i

I
!

C meea
A
\
AY

v

>

s,
L "
[l i
. it . PO T
. 3
- " '
BN, WA 4 ,
T, T b
3 T . .
. \,

204°4 24"

T g,

106

106

AR ey,

N\ “\176?—16‘\9\"‘: RO — —
: AY
N 4 N . .

A T

(‘i-‘-"“"mm____“_-_‘;

i

.

8429 |
§ ToP- 10477
TNV IN 101,45 |
_INV. OUT 100.65

wcosgs:@rgrtgu%
) ’

opi103.00¢ /&
NV N 98,00)CB43S)

INV, IN 99°00(0,/ W SEP.Y

Wy, gUT 97.50° /.
N .Sk
/

VA .:": "': / : -




N o ®©
£ DETAL THIS suezr)! § Q> w
1+00 2+00 19 M. ToP WoTH—| TOP OF DAM = 98.20 = 0
?”° 2] Q O E
POND "A 5|8 o . QI
SCALE: HOR. 1" = 50 os| 8 R0 _ EMER. SPILLWAY = 95.50 = HIGH WATER (25 yr. STORM) S
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TOP_OF DAM = 100.20 sz IRzz IR DEWATERING ELEV. = 91.28 WET STORAGE = 418 cy. - r
1 90 \/ CLEANOUT ELEV. = 90.28 e
EMER. SPILLWAY 97.85 SILT STORAGE = 168 cy.
TOP RISER 97.12 = HIGH WATER (25 yr. STORM) BOTTOM ELEV. = 89.00
TOTAL STORAGE = 1290 cy.
TERING
-3 EX. GRADE
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U KIDEIK = 38.90

TOTAL STORAGE = 5,369 cy.

WET STORAGE = 1,234 cy.
DEWATERING ELEV. = 83.25
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Mo
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} CLEANOUT 195 195
WET STORAGE 395 451
TOTAL STORAGE 790 1,290
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TOP OF DAM = 98.20

EMER. SPILLWAY = 95.50 = HIGH WATER (25 yr. STORM)

TOP RISER = 94.51

TOTAL STORAGE = 1541 cy.

DEWATERING ELEV. = 91.28 WET STORAGE = 418 cy.
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CLEANOUT ELEV. = 90.28

SILT STORAGE = 168 cy.

BOTTOM ELEV. = 89.00

SUMMARY POND C_
DRAINAGE AREA = 5.1 AC.

STORAGE TYPE REQ'D(cy)  PROVIDED(cy.)
CLEANOUT 168 - 168
WET STORAGE 342 418

TOTAL STORAGE 684 1,541
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..
P OUMETER VARIES (SEE CALCULATIONS IN [
!
NOTVE: WITH CONCRETE RISER, USE PYC SCHEDULE 40 STUB
FOR DEWATERING ORIFICE
. *ORAINAGE TUBING SHALL COMPLY WITH ASTM F667
USDA-SCS , Plate 3.14-6 AND AASHTO W294
BASIN NO, SIRUC, NO. W i 0 <
A 0B # 8525 8850 8427
) 0B #27 9350 9712 9242 ,
1 -4 c 08 $32 9128 9460 90.28
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- Source: Va. DSWC . Plate 3.14-15
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. NO SCALE
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COMPOUND AFTER WELDING.
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i IHE Revised 4/7/97 o Vapswe S Pmessy Han
James City County b ~ | E
o ~ Erosion and Sediment Control Notes | : )
%‘ngme INLET The purpose of the erosion control measures shown on these plans shall be to preclude the
s GRAVEL transport of all waterborne sediments resulting from construction activities from entering onto
TED UNTIL THE adjacent properties or State waters. If field inspection reveals the inadequacy of the ploan to
confine sediment to the project site, oppropriate modifications will be made to correct any plan
E INSTALLED IN ALL deﬂclmc;es. In addition to these notes, oll provisions of the Virginia Erosion ond Sediment
- Control lations shall ly to this project. -
ALL BE USED WITH oguiations shall apply projec
- QUTLET oOF 1. All erosion and sediment control measures shall be installed and maintained In accordance
WATED, with the “Virginla Erosion and Sediment Control Handbook. The controctor sholl be
. thoroughly fomiliar with al) applicable measures contained therein which may be pertinent —
ALL STOKM DRAIN to this project. —
, 2. Al points of construction ingress ond egress shall be protected by a temporary construction -
3RADED FOR A PERIOD entrance to prevent tracking of mud onto public tfight-of-ways. An entrance permit from ‘
JON. VDOT is required prior to any construction activities within Sate right—of-ways. Where WAE SC
: sediment is transported onto ¢ public road surface, the road shall be thoroughly cleaned at
T SEEDING ONCE FINAL the end of each day. |
3. A preconstruction meeting shall be held on site between the County, the Developer, the
Project Engineer, and the Contractor prior to Issuance of the Lond Disturbing Permit. The e
Contractor “shall submit g Sequence of Construction to the County for approval prior to the S
preconstruction meeting. The Contractor will supply the Environmental Division with the !
. name of the individual who will be responsible for ensuring maintenance of installed 2
AS WHERE FLOW Mmeasures on a dally basls. !
‘a
4. Sediment bosing ond traps, perimeter dikes, sediment barriers ond other measures Intended ‘

to trap sediment on—site must be constructed as q first step in grading and be made R
functional before upsiope land disturbance takes place. Eorthen structures such as dams, S
CONSTRUCTION AS dikes, and diversions must be seeded and mulched immediately after instollation. Periodic

ROSION AND notification by the County and sholl Include the repair of measures domaged by any
subcontractor Including those of the public utility companies,

T ITEM OF _ S. Surface flows over cut and fil slopes shall be controlled by either redirecting flows from 1

DRAINS AND transversing the siopes or by instaliing mechanical devices to safely lower water downslope CURI
IKMENT. AS without causing erosion. A temporary fill diversion (Std. & Spec. 3.10) shall be instailed T0
TOP OF prior to the end of each working day.
l6. Sedltmhe?t ':ont;ol meoaures'may require minor field odjxat;ner'lvt's| at a time Iof n?og:truction to * GR
nsure their Intended Purpose is accomplished. Environmental Division opproval w L
.,N&';ACT%E T?EDIMFNT required for other deviations from the approved plans, ‘
7. The contractor shall place soil stockplles ot the locations shown on this plan or os directed w
. by the engineer. Sei stockplles shall be stobilized or protected with sediment trapping
ANED OUT AS measures. Off-site waste or borrow areas shall be approved by the Environmental Division
ANY STORM EVENT prior to the import of any borrow or export of any waste to or from the project site,
ED OUT WHEN SEDIMENT
NECESSARY, AND 8. The contractor shail complete drainage facilities within 30 days following completion of
IES. rough grading at any point within the project. The installation of drainage facilities shalil
take precedence over qlf underground utilities, Outfall ditches from drainage structures
N AS THE GRADE : shall be stabilized immediately after construction of same, This includes installation of
iE PIPE eroslon control stone or paved ditches where required. Any drainage outfalis required for q
* street must be completed before street grading or utllity Instaliation begins.
;"E"AC'L*T";S 9. Permanent o temporary sol stobilization must be applied to ail denuded areas within 7
y doys after final grade Is reached on any portion of the site. Soi stabilization must also be
SEEDING AS applied to denuded aregs which may not be at final grade but will remain dormant
undisturbed) for longer than 30 days. Soil stabllization measures include vegetative
establishment, mulching and the early application of gravel base materlal on areas to be
P
10. No more than 300 feet of sanitary sewer, storm sewer, waterlines, or underground utility ]_
S SOON lines are to be open ot one time. Following installation of any portion of these items, oll
. disturbed areas are to be immediately stabiilzed (Le., the same day). “
NT FROM / 11. if disturbed areq stabliization is to be occomplished during the months of December,
ION AND January, or February, stabllization shol| consist of mulching In accordance with
Specification 3.35, ing will then toke place as soon as the season permits.
)
STAND OF 12. The term Seeding, Final Vegetative Cover or Stabllization, on this plan shall mean the
E REGRADED AS successful germination and ostablishment of a stable grass cover from a properly prepared
. Seedbed contalning the specified amounts of seed, lime, and fertilizer in accordance with
Specification 3.32, Permanent Seeding, Irrigation shall be required as necesaary to ensure
establishment of grass cover,
13. All slopes stesper thon 3:1 shall require the use of erosion control blankets such as excelsior fgg,’;’,ﬁg
blankets to ald in the establishment of o vegetative cover. Installation shall be in
accordance with Specification 3.35, Mulching and Manufacturer’s Instructions, No slopes
shall be created steeper than 2:1.
14, Inlet protection in daccordance with Specification 3.07 shall be provided for all storm drain
inlets as soon as practical following construction of same,
15. Temporary liners, such as polyethylene sheets, shall be provided for all paved ditches until
the permanent concrete liner is installed.

16. Paved ditches shall be required wherever erosion Is evident. Particulor attention sholl be
paid to those areas where grades exceed 3 percent,

17. Temporary erosion control measures are not to be removed until all disturbed areas are
stobllized. Atter stabliization is complete, all measures shall be removed within 30 days, S
Tropped sediment shall be spread aond seeded,

18. As=bullt drawings must be provided for ol detention/BMP facllitles. Also upon : Source: Va. DSW(
completion, the construction of all detention/BMP facilities shall be certified by a
professional engineer who inspected the structure during construction. The certification
shall state thot to the best of his/her judgment, knowledge, and bellef, the structure was
constructed In accordance with the approval Plans and specifications, : :
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A. INTRODUCTION

Project Columbia consists of a new manufacturing facility in Stonehouse Commerce Park, a planned
industrial park in James City County, Virginia. The site is located on Virginia State Route 30,
approximately one mile south of the interchange with Interstate 64. The site is shown on a vicinity map
and is highlighted on the USGS topographic map in Appendix A. The total area of the site is 74.4
acres, of which, approximately 44 acres will be disturbed during the construction. The facility will
include approximately 228,000 sf of manufacturing space, 32,000 sf of office space, and a 32,000 sf
paint building with associated loading, parking and drives.

B. SITE CONDITIONS

Topography and Watershed Data

The site topography varies greatly through the site, with grades ranging from 2 percent to as
much as 67 percent in some of the ravines in the northern portion of the site. The majority of the
construction will be occurring in the area where slopes are 10 percent or less. However, in some
areas, the slopes for the detention basin embankments are on slopes as great as 33 percent. The
site is almost entire wooded, except for areas near the roadway where a temporary sediment basin
was constructed, and a borrow area in the northwest area of the property. The majority of the site
drains to the north, through three well defined ravines. These ravines drain into Bird Swamp,
which in turn drains to Richardson Millpond, a regional Best Management Practices, (BMP)
pond. From Richardson Millpond, it drains into Ware Creek, then on to the York River.

Approximately 15 acres of the site drains to the south to France Swamp. France Swamp also
drains to Ware Creek. Approximately 4.2 acres of this watershed passes through a BMP pond,
which was constructed as part of the overall Stonehouse Commerce Park BMP Plan. The pond
has been designed to accommodate this area of the property.

The onsite pre-development drainage divides, and the offsite divides to the Stonehouse BMP
pond included in Appendix C for reference.

Soils.

The predominant soil types on the site are Kempsville-Emporia, (19B), Slagle, (29A, & 29B),
Craven-Uchee, (11C), Emporia, (14B, 15E, & 15F), Johnston, (17), Undorthents, (35). Of these,
only the Kempsville is a hydrologic group B soil, with all of the remaining being group C or D. A
copy of the soils map is included in Appendix B, along with general descriptions of the soils and
Table 15 from the Soils Survey of James City and York Counties and the City of Williamsburg,
Virginia.
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Wetlands.

The site is known to contain wetland areas. Due to the nature of the project, all of the wetland
areas on the site have not been delineated. Rather, only the upper reaches of the wetland areas
have been delineated by Langley & McDonald, Inc., and are shown on the drawings. The intent
of the plan is not to disturb any wetland areas, and any grading proposed does not impact any
known wetland areas.

C. STORMWATER MANAGEMENT

1. General. For the purposes of the stormwater management design, the site has been broken
down into five watersheds, ‘A’ through ‘E’. Watersheds ‘A’ through ‘D’ drain through
attenuation basins designed in accordance with James City County requirements, and are sized to
retain the 1 year, 24 hour storm, and release that volume over a 24 hour period. Watershed ‘E’
drains through an existing attenuation basin/BMP pond designed by Langley & McDonald, Inc. It
is understood from that firm, that all BMP requirements of the Cheasapeake Bay Ordinance are
met for the Stonehouse Commerce Park. Therefore, none of the new attenuation basins are
designed as BMP ponds, and no BMP calculations are included in this report.

2. Attenuation Basin Design. To determine the volume for each of the four attenuation basins,
drainage calculations were completed for the 1 year, 24 hour storm. The computer program,
‘Drain:Edge’, which uses an SCS synthetic hydrograph, based upon the TR-55 method. The
output from the analysis is included in Appendix D and the results are summarized in Table 1
below.

Table 1. Summary of 1 Year, 24 Hour Storm

Basin Area (ac) Runoff (in) Volume Req’d (cf)
A 16.0 1.85 107,448
B 59 2.30 49,259
C 51 2.25 41,654
D 11.5 2.34 97,683

Using this data, and the area of the two foot interval contours for the proposed attenuation basins,
the water surface elevation for the 1 year, 24 hour storm was established, and the outlet structure
was designed with a low level orifice, to release this water over a 24 hour period. Detailed
calculations for the pond volumes and discharges are included in Appendix D, with the results
summarized in Table 2 on page 2.

The outlet structures are designed as concrete risers, with temporary dewatering devices. These
will be used during the construction period, and removed when the site has stabilized. The low
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level orifice will be blocked during construction to allow for wet storage in the basin. Once
construction is complete, they will be opened, with a screen trash rack installed on the side of the
riser to reduce the opportunity for clogging. Details of the trash rack are shown on sheet 010 of
the construction drawings.

Table 2. Summary of Attenuation Basin Design
Yolume Top of Riser Average Discharge

Basin (c) Elevation Rate (cfs) Size of Orifices
A 107,448 88.50 1.24 5” Dia
B 49,259 97.12 0.57 3” Dia.
C 41,654 94.51 0.48 3” Dia.
D 97,683 77.63 1.13 4” Dia.

3. Stormwater Collection System. The collection system for the site drainage is designed for the
25 Year, 24 Hour Storm. The attenuation basins have been designed to route this design storm

through the outlet riser and outfall pipe. The outfall pipe for each pond is also sized to handle the
25 year flow from the outlet structure. Larger storms will pass through the riser structure and the
emergency spillway.

The computer program ‘Drain:Edge’ was once again used to design the storm drainage system,
and route the runoff through the detention basins. Curve numbers were selected based upon the
type soil and the land use proposed. For areas where future expansion is planned, or possible, a
curve number of 98 is used to ensure that the drainage system is adequate to handle the future
flow. Post-development drainage divides are shown on the drawings, and a drainage link-node
schematic is included in Appendix C.

The complete output from the 25 year storm routing is included in Appendix E. A summary is
shown in Table 3 below:

Table 3. Summary of 25 Year Storm Routing Calculations

Top of Riser 25 Year Flow 25 Year Emergency
Basin  Elevation Out (cfs) Water Surface Spillway Elevation
Elev.
A 88.50 75.7 89.86 89.90
B 97.12 32.1 97.88 97.90
C 94.51 30.8 95.28 95.50
D 77.63 54.8 78.72 78.75
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4. 100 Year Storm Routing. The ensure that the embankments are not overtopped, the 100 year
storm was routed through the attenuation basins. Emergency spillways have been graded in cut
areas to prevent water from flowing over the embankment. The computer program ‘Drain:Edge’
automatically upsizes the pipes in the drainage model to carry the flow. This is a conservative
approach, as there will be some storage provided onsite in the parking lot and open areas when
the storm system surcharges.

The complete output from the 100 year storm routing is included in Appendix F. A summary is
shown in Table 4 below:

Table 4. Summag of 100 Year Storm Routing Calculations

Emergency 100 Year
Spillway Flow Out 100 Year Water Top of Bank

Basin  Elevation (cfs) Surface Elev. Elevation Freeboard
A 89.90 111.1 90.13 92.20 207
B 97.90 50.1 98.06 100.20 2.14
C 95.50 40.7 95.49 98.20 271
D 78.75 89.10 79.03 80.20 1.17
Outlet Ditch Velocity

Stormwater flow velocities were checked for the 25 year storm at the detention basin outlets. All
outfall ditches are protected by rip rap aprons, and the velocities are shown to be non-erosive.
These calculations are included in Appendix G.

D. Sediment Control

The four attenuation basins are to function as temporary sediment basins during the construction
period. The outlets have been sized to allow 67 cy/ acre of watershed wet storage. The dry storage
varies based on the final riser elevation, but total storage for all of the basins exceed 134 cy/ acre of
watershed.

The Temporary Sediment Basin Design Data Sheets are contained in Appendix H for reference.

Erosion and Sediment Control Narrative

NOTE: All erosion and sediment control devices should be installed as the first item of construction
and remain in place and maintained until the areas above them are completely stabilized.

Sediment will be controlled throughout the life of the project through a number of different methods

depending upon the stage of construction. The principal means of controlling sediment will be the
attenuation basins. In addition, the various stages and methods of control are outlined below:

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA . 4
STORMWATER, EROSION & SEDIMENT CONTROL PLAN

WC057_STONEHOUSE_COMMERCE_PARK - 023



Stage
Rough Grading

Perimeter controls, silt fencing or straw bales shall be installed as the first item of construction. The
sediment basins shall then be constructed and a gravel outlet weir placed at the outlet to control
sediment. These controls will remain in place until the site is paved and stabilized.

Basin ‘A’ and the storm drainage system draining to it will be constructed prior to disturbance of the
total watershed draining to the wetlands in that area. This will reduce the watershed area draining to
the temporary sediment traps to less than 3 acres and reduce the possibility of damaging the wetland
area which is not protected by a sediment basin.

Seeding
Al areas will receive permanent seeding after the area is brought to grade. The seeding schedule is

shown on the plan sheet. Temporary seeding will be provided on disturbed areas which will not be
worked on for more than 14 days as prescribed in the seeding schedule shown on the plan sheet.

Maintenance
Erosion and sediment control devices shall be inspected during construction on a weekly basis and after
any rainfall greater than 0.5". Any devices which are not functioning properly shall be repaired and/or

replaced as soon as possible to prevent sediment from leaving the site. If sediment has accumulated off
site, it shall be removed and any eroded areas repaired.

Sediment accumulated in the sediment basin shall be removed and sprwd on site when it reaches a
depth of 6 inches.

Sediment accumulated behind silt fencing shall be removed and spread on site when it reaches a depth

of 6" behind the fence. . Any tears or breaks in s11t fencing will be repaired immediately after it is
discovered.

Construction Sequence
" Install perimeter controls and construction entrance/exit pad(s).
"\ Construction of stormwater attenuation basins and temporary sediment traps.

. Construct drainage system to attenuation basin ‘A’ before disturbing watershed area directly above
wetland areas.

= Install remainder of storm drainage system, and underground utilities. Roof drains should be installed

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA 5
STORMWATER, EROSION & SEDIMENT CONTROL PLAN

WC057_STONEHOUSE_COMMERCE_PARK - 024



as soon as possible to reduce high runoff from roof areas over disturbed soil. Controls at storm
drainage structures shall be installed as the system is built.

Bring paved areas to final grade. Install stone base as soon as possible after grading.
Topsoil, seed and mulch slopes as soon as possible after grading.

Maintain all erosion and sediment control measures and seeded areas.
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Appendix A

Location Map
USGS Topography Map
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Appendix B

Soils Map and Data
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bove the surface of the soil.
The second numeral indicates tt

gn preceding the range in depth indicates that the water table is a

first numeral in the range indicates how high the water rises above the surface.

plus si
below the surface.

*p

istics of the map unit.

#% See description of the map unit for composition and behavior character
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5 'y and York Counties and the City of Williamsburg, Virginia 65
: 'roﬁne soils in this survey area are taxadjuncts 5/8) mottles; moderate coarse prismatic structure
: Caroline series because they have a thinner parting to strong medium and fine angular blocky;

very firm, sticky, plastic; common fine and few
medium roots along primary structural faces;
common thick continuous clay films on faces of
peds; few fine flakes of mica; extremely acid;
|| gradual smooth boundary.
B24tg—47 to 61 inches; gray (5Y 5/1) silty clay;
‘k@hominy Series common medium prominent yellowish brown (10YR

Isgf the Chickahominy series are/deep and poorly 5/8) mottles; strong medium and fine subangular
; |

the range for the series. These differences,

y §@lum and less mottling in the subsoil than is
:’;‘do not affect the use and management of the

and angular blocky structure; firm, sticky, plastic; few
fine and medium roots; few thick continuous clay
films on faces of peds; few fine flakes of mica; very
strongly acid; gradual smooth boundary.

B25tg—61 to 85 inches; gray (5Y 6/1) clay loam;
common medium prominent yellowish brown (10YR
5/8) mottles; strong medium and fine subangular
and angular blocky structure; firm, sticky, plastic; few
fine roots; few very fine tubular pores; few thick
continuous clay films on faces of peds; few fine
flakes of mica; very strongly acid.

miny soils axe on low-lyin

The solum thickness is more than 60 inches. The soil
is extremely acid or very strongly acid unless limed.
Quartz pebbles make up 0 to 2 percent of the solum.

The A horizon has hue of 10YR or 2.5Y, value of 3
through 5, and chroma of 1 or 2. It is loam or silt loam.

Some pedons have a B1 horizon that has no hue or
hue of 10YR through 5Y, value of 4 through 6, and
chroma of 0 through 2. Mottles with high chroma are in
some pedons. Texture is loam, silt loam, clay loam, or
silty clay loam.

The B2t horizon has no hue or hue of 10YR through

les and common fine distinct\very dark grayish
or!n (10YR 3/2) mottles; moderate medium

jriiular and weak fine subangular blocky structure;
fridble, sticky, plastic; many fine medium and coarse SY, value of 4 through 7, and chroma of 0 through 2.
roots; common very fine tubular pores; few fine Texture is clay loam, silty clay loam, silty clay, or clay.
figes of mica; extremely acid; clear smooth

dary. : Craven Series
3—71013 lr:jc_:hes; gray (N ?/ O?I SIIt'yrflgy '03'?1; OYR Soils of the Craven series are deep and moderately
y monn:'ne. “;m promnr&gn ye g"f‘f's rgwn ' well drained. They formed in clayey fluvial and marine
;I mgtr:;ufefocg mfﬁn'\u':ug? '?aesfig- 22?#:& sediments. Craven soils are on upland ridges and side
ine rr):e dium an & corgrse rbots- f)gv\?very }ine tubular slopes ton the Coastal Plain. Slopes range from 2 to 10

) percent.

. . . - Craven soils commonly are near Caroline, Emporia,

i~ g f:aw fmetrtlikes gf mica; extremely acid; Slagle, and Uchee soils. Craven soils are not as well
jraCua’ smoo Olfn ary. . . drained as Caroline, Emporia, and Uchee soils. They
3213 to 33 inches; gray (N 6/0) silty clay; common have more clay in the subsoil than Emporia, Slagle, and
irgland medium prominent yellowish brown (10YR Uchee soils and do not have the thick sandy surface

5/@ mottles; weak medium prismatic structure layer characteristic of Uchee soils

Jarting to strong fine and medium angular blocky; ) : . : .

/}ﬁrm, sticky, plastic; common fine and medium Cr-ar\):glriﬁ cﬁmeedeog o?:‘g;i"'%ntgnfos::g’ér"?as%;l:n area of

}s; few thin continuous clay films on faces of

‘O along primary structural faces; few very fine approximately 2,700 feet east of Skimino Creek bridge

uMlar pores; common thick continuous clay films ) . .
an faces of peds; few fine flakes of mica; very 82,::3 g%zrk?gu;et;ef east of pond on Skimino Girl Scout

stangly acid; gradual smooth boundary.

gB3 to 47 ir)ches; gray (5Y 6/1) §i|ty clay; A1—0 to 4 inches; dark grayish brown (10YR 4/2) fine
sommon medium prominent yellowish brown (10YR sandy loam; weak fine granular structure; friable,

| o4
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brown (10YR 5/6) mottles; massive; friable,
nonsticky, nonplastic; few fine roots; few fine and
medium pores; few pebbles up to 3/4 inch in
diameter; few fine flakes of mica; slightly acid;
gradual wavy boundary.

1IC2—47 to 54 inches; yellowish brown (10YR 5/6) fine
sandy loam; common medium prominent olive gray
(5Y 5/2) motties; massive; friable, slightly sticky,
slightly plastic; few fine roots; common fine and
medium pores; few pebbles up to 3/4 inch in
diameter; iron stains on 15 percent of sand grains;
few fine flakes of mica; very strongly acid; gradual
wavy boundary.

IIC3g—54 to 72 inches; gray (5Y 6/1) loamy fine sand,
common medium prominent yellowish brown (10YR
5/6) and strong brown (7.5YR 5/8) mottles;
massive; very friable, nonsticky, nonplastic; few fine
flakes of mica; very strongly acid.

The solum thickness ranges from 25 to 50 inches. The
soil is very strongly acid or strongly acid in the A horizon
and upper part of the B horizon unless limed. It ranges
from very strongly acid through slightly acid in the lower
part of the B horizon and in the C horizon. Quartz
pebbles make up 0 to 2 percent of the solum and 0 to
10 percent of the C horizon.

The A1 or Ap horizon has hue of 10YR through 5Y,
value of 3 through 5, and chroma of 2 through 4. The A2
horizon has hue of 10YR through 5Y, value of 4 through
7, and chroma of 2 through 4. The A horizon is loamy
fine sand or fine sandy loam.

The B1 horizon has hue of 10YR through 5Y, value of
4 through 6, and chroma of 3 through 8. It has few or
common motties. The B2t horizon has no hue or hue of
10YR through 5Y, value of 4 through 6, and chroma of 0
through 8. The B2t horizon has high or low chroma
mottles. The B1 and B2t horizons are sandy loam or fine
sandy loam.

Some pedons have a B3 horizon that has colors and
mottles similar to those of the B2t horizon. This horizon
is loamy fine sand, sandy loam, or fine sandy loam.

The C horizon has no hue or has hue of 10YR through
5Y. It has value of 4 through 7 and chroma of 0 through
8. This horizon has high or low chroma mottles. It is
sand, fine sand, loamy sand, loamy fine sand, fine sandy
loam, or sandy loam.

Emporia Series )wf———

Soils of the Emporia series are deep and well drained.
They formed in stratified loamy and clayey fluvial and
marine sediments. Emporia soils are on uplands on the
Coastal Plain. Slopes range from 2 to 50 percent.

Emporia soils commonly are near Caroline, 1zagora,

Kempsville, Kenansville, Slagle, Suffolk, and Uchee soils.
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Emporia soils have less clay in the subsoil than Caroline
soils and are better drained than Izagora or Slagle soils.
They have a perched water table, unlike Kempsville or
Suffolk soils, and do not have the thick sandy surface
layer characteristic of Kenansville or Uchee soils.
Typical pedon of Emporia fine sandy loam, 2 to 6
percent slopes, approximately 5,500 feet southwest of
mouth of Carters Creek at the York River, 1,300 feet
south of Carters Creek on Camp Peary, York County:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak fine granular structure; friable,
slightly sticky, nonplastic; many fine medium and
coarse roots; common fine and medium tubular
pores; very strongly acid; clear smooth boundary.

A2—4 to 13 inches; pale brown (10YR 6/3) loam; weak
fine and medium granular structure; friable, slightly
sticky, nonplastic; common fine medium and coarse
roots; many fine and medium tubular pores; very
strongly acid; gradual smooth boundary.

B1t—13 to 19 inches; yellowish brown (10YR 5/6) loam
common medium faint light yellowish brown (10YR
6/4) mottles; weak medium subangular blocky
structure; friable, sticky, plastic; common medium
and fine roots; many fine and medium tubular pores
few thin patchy clay films on faces of peds; very
strongly acid; clear smooth boundary.

B21t—19 to 30 inches; yellowish brown (10YR 5/6)
loam; common medium distinct strong brown (7.5YF
5/6) mottles and few medium faint pale brown
(10YR 6/3) mottles; moderate medium subangular
blocky structure; friable, sticky, plastic; few fine
roots; common fine and medium tubular pores;
common thin continuous clay films on faces of peds
very strongly acid; clear smooth boundary.

B22t—30 to 37 inches; yellowish brown (10YR 5/8)
loam; common medium distinct strong brown (7.5Y#
5/8) and pale brown (10YR 6/3) mottles; weak
medium subangular blocky structure; friable, sticky,
plastic; few fine roots; common fine and medium
tubular pores; common thin discontinuous clay films
on faces of peds; very strongly acid; clear smooth
boundary.

B23t—37 to 51 inches; yellowish brown (1 OYR 5/8)
sandy clay loam; common medium distinct strong
brown (7.5YR 5/8) and light brownish gray (10YR
6/2) mottles; weak medium and coarse subangular
blocky structure; firm, sticky, plastic; few fine ropts;
common fine and medium tubular pores; few thin
discontinuous clay films on faces of peds; strongly
acid; clear smooth boundary.

B3t—51 to 58 inches; mottled light brownish gray (10vi
6/2), yellowish brown (10YR 5/8), and strong brow
(7.5YR 5/8) sandy clay loam; weak coarse
subangular blocky structure; firm, sticky, plastic;
common fine tubular pores; few thin patchy clay
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of 4 through 8. Texture is loam or clay loam.

The lower part of the B2t horizon and the B3 horizon
have no hue or hue of 10YR through 5Y, value of 5 or 6,
and chroma of 0 through 8. They have few to many high

land low chroma mottles, or some pedons are mottied
without dominant matrix color. Texture is clay loam or
clay.

Soils of the Johnston series are deep and very poorly
drained. They formed in loamy fluvial sediments.
Johnston soils are on flood plains on the Coastal Plain.
Slopes range from 0 to 2 percent.

Johnston soils commonly are near Axis, Bohicket,
Chickahominy, Levy, Nimmo, and Tomotley soils.
Johnston soils are commonly flooded from runoff,
whereas Axis, Bohicket, and Levy soils are inundated
twice daily by tidal waters. Johnston soils are more

l poorly drained than Chickahominy, Nimmo, or Tomotley
soils.

Typical pedon of Johnston silt loam in an area of
Johnston complex, on Long Hill Swamp flood plain,

I about 4,500 feet south of bridge on VA-612, James City
County:

70

A—0 to 8 inches; black (5Y 2/1) silt loam; weak medium
granular structure; friable, sticky, plastic; many fine
and medium roots; 9 percent organic matter; very
strongly acid; clear smooth boundary.

Bg—8 to 34 inches; black (10YR 2/1) silty clay loam;
common fine prominent strong brown (7.5YR 5/6)
mottles; weak medium subangular blocky structure;
friable, sticky, plastic; few fine roots; 13 percent

I organic matter; strongly acid; clear smooth
boundary.

C1g—34 to 49 inches; black (5Y 2/1) sandy clay loam;
few fine prominent light olive brown (2.5Y 5/4)
mottles; massive; friable, sticky, plastic; 3 percent
organic matter; strongly acid; gradual wavy
boundary.

l C2g—49 to 60 inches; gray (5Y 5/1) fine sandy loam;
massive; friable, slightly sticky, slightly plastic; 1
percent organic matter; medium acid.

l The soil is very strongly acid or strongly acid above a
depth of 40 inches and ranges from very strongly acid to
medium acid below this depth. Organic matter content

' decreases irregularly with depth and ranges from 8 to 15
percent in the upper part of the profile. Some pedons
have a few inches of recent alluvial sediments deposited
on the dark A horizon.

l The A horizon has no hue or hue of 10YR through 5Y,
value of 2 or 3, and chroma of O through 2. It is sandy
loam, fine sandy loam, loam, silt loam, or silty clay loam.

l The Bg horizon has no hue or hue of 10YR through
5Y, value of 2 or 3, and chroma of 0 through 2. Texture
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is fine sandy loam, loam, silt ioam, clay loam, sandy clay
loam, or silty clay loam.

The Cg horizon has no hue or hue of 10YR through
5Y, value of 2 through 6, and chroma of 0 through 2. It is
stratified and ranges from sand to sandy clay loam.
Some pedons contain shell fragments, and some pedons
have few to many pebbles.

The Johnston soils in this survey area are taxadjuncts
to the Johnston series because they have more clay in
the subsoil and a higher reaction in the substratum than
is defined in the range for the series. These differences,
however, do not affect the use and management of the
soils.

Kempsville Series

Soils of the Kempsville series are deep and well
drained. They formed in loamy fluvial and marine
sediments. Kempsville soils are on uplands in the
Coastal Piain. Slopes range from 2 to 6 percent.

Kempsville soils commonly are near Emporia,
Kenansville, Slagle, and Suffolk soils. Kempsville soils do
not have the perched water table characteristic of
Emporia soils. They do not have the thick sandy surface
layer characteristic of Kenansville soils, are better
drained than Slagle soils, and have a thicker subsoil than
Suffolk soils.

Typical pedon of Kempsville fine sandy loam, 2 to 6
percent slopes, approximately 3 miles northwest of
Williamsburg, 0.5 mile east of junction of US-60 and VA-
645, 100 feet south of VA-645, York County:

A1—0 to 4 inches; dark grayish brown (2.5Y 4/2) fine
sandy loam; weak fine granular structure; very
friable; many medium and common coarse roots;
common fine and medium tubular pores; very
strongly acid; clear smooth boundary.

A2—4 to 14 inches; light yellowish brown (10YR 6/4)
fine sandy loam; weak fine and medium granular
structure; very friable; common coarse medium and
fine roots; common fine and medium tubular pores;
very strongly acid; gradual smooth boundary.

B1t—14 to 20 inches; yellowish brown (10YR 5/6) fine
sandy loam; few medium faint light yellowish brown
(10YR 6/4) mottles; weak fine and medium
subangular blocky and weak fine angular blocky
structure; friable; few coarse medium and fine roots;
common fine and medium pores; few thin clay films
on faces of peds and common clay bridging
between grains of sand; very strongly acid; clear
smooth boundary.

B21t—20 to 32 inches; strong brown (7.5YR 5/6) sandy
clay loam; few medium distinct light yellowish brown
(10YR 6/4) mottles; weak medium subangular
blocky structure; friable; few coarse fine and medium
roots with the coarse roots mainly in the upper part
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Slagle Series

Soils of the Slagle series are deep and moderately
well drained. They formed in stratified loamy and clayey
fluvial and marine sediments. Slagle soils are on upland
flats, in slight depressions, and on side slopes of small
drainageways on the Coastal Plain. Slopes range from 0
to 6 percent. :

Slagle soils commonly are near Bethera, Caroline,
Craven, Emporia, Izagora, Kempsville, and Uchee soils.
Slagle soils have less clay in the upper part of the
subsoil than Bethera, Caroline, or Craven soils. They are
not as well drained as Emporia, Kempsville, or Uchee
soils. They do not have as thick a subsoil as Izagora
soils. They do not have a thick sandy surface layer
characteristic of Uchee soils.

Typical pedon of Slagle fine sandy loam, 2 to 6
percent slopes, approximately 1.2 miles north of the
Virginia Division of Highways office at Croaker, James
City County:

?

A1—0 to 4 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak fine granular structure; friable,
slightly sticky, nonplastic; many fine medium and
coarse roots, common very fine and fine tubular
pores; very strongly acid; abrupt wavy boundary.

A2--4 to 9 inches; light yellowish brown (10YR 6/4) fine
sandy loam; weak fine granular structure; friable,
slightly sticky, nonplastic; common fine and medium

roots; many fine and common medium tubular pores;

very strongly acid; clear smooth boundary.

B21t—9 to 25 inches; yellowish brown (10YR 5/8) clay
loam; common medium faint light yellowish brown
(10YR 6/4) mottles and common fine distinct strong
brown (7.5YR 5/8) mottles; moderate medium
subangular blocky structure; friable, sticky, plastic;
common fine roots; common fine tubular pores; thin
discontinuous clay films on faces of peds; very
strongly acid; clear smooth boundary.

B22t—25 to 31 inches; mottled yellowish brown (10YR
5/8), light gray (5Y 7/1), and strong brown (7.5YR
5/8) clay loam; weak medium subangular blocky
structure; friable, sticky, plastic; few fine roots;
common fine and medium pores; thin discontinuous
clay films on faces of peds; very strongly acid; clear
smooth boundary.

B23tg—31 to 45 inches; light gray (5Y 7/1) sandy clay
loam; common medium prominent yellowish brown
(10YR 5/8) and strong brown (7.5YR 5/8) motties;
weak coarse subangular blocky structure; firm,
sticky, plastic; few fine roots; common fine and
medium tubular pores; thick discontinuous clay films
on faces of peds; few fine flakes of mica; very
strongly acid; gradual smooth boundary.

B3t—45 to 50 inches; mottled yellowish brown (10YR
5/8), light gray (5Y 7/1), and strong brown (7.5YR
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5/8) clay loam; weak coarse subangular blocky
structure; firm, sticky, plastic; few fine roots;
common fine and medium tubular pores; thick
patchy clay films on faces of peds; few fine flakes of
mica; very strongly acid; clear smooth boundary.

C-—50 to 60 inches; mottled yellowish brown (10YR 5/8),
light gray (5Y 7/1), and strong brown (7.5YR 5/8)
sandy clay loam; massive; firm, sticky, plastic; few
fine roots; few fine tubular pores; few thin vertical
clay flows; few fine flakes of mica; very strongly
acid.

The solum thickness ranges from 40 to 60 inches or
more. The soil is extremely acid through strongly acid
unless limed. Coarse fragments make up 0 to 5 percent
of the soil.

The Ap or A1 horizon has hue of 10YR or 2.5Y, value
of 4 through 6, and chroma of 2 through 4. The A2
horizon has hue of 10YR or 2.5Y, value of 5 or 6, and
chroma of 3 or 4. The A horizon is sandy loam, fine
sandy loam, or loam.

Some pedons have a B1 horizon that has hue of
7.5YR through 2.5Y, value of 5 or 6, and chroma of 3
through 6. It is sandy loam, fine sandy loam, or loam.

The upper part of the B2t horizon has hue of 7.5YR or
10YR, value of 5 or 6, and chroma of 4 through 8. The
lower part of the B2t and the B3 horizons have hue of
7.5YR through 5Y, value of 4 through 7, and chroma of 1
through 8; or they are mottled or variegated with high
and low chroma colors. The B2t horizon is sandy clay
loam, loam, or clay loam. The lower part of the B2t
horizon and the B3 horizon are sandy clay or clay in
some pedons.

The C horizon is variable in color. It is gray and has
high chroma mottles, or it is mottled or variegated in
shades of red, yellow, brown, olive, and gray. Texture is
variable and ranges from loamy sand to clay. In some
pedons it is stratified.

State Series

r Altavista, Augusta,
, and Tetotum soils. State

oils and more clay than
a higher seasonal water table

andy loam, approximately
nd parking lot on Loop
Road and 500 feet north of Loop Road, James City
County:
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of 2 through 4, and chroma of 1 or 2. The A2 horizon
has hue of 10YR or 2.5Y, value of 5 through 7, and
chroma of 1 or 2. The A horizon is fine sandy loam or
loam.

The B1g horizon has hue of 10YR or 2.5Y, value of 5
through 7, and chroma of 1 or 2. It is fine sandy loam or
loam.

The B2tg horizon has no hue or hue of 10YR through
5Y, value of 4 through 7, and chroma of 0 through 2. It is
loam, sandy clay loam, or clay loam.

The B3g horizon has no hue or hue of 10YR through
5Y, value of 5 through 7, and chroma of 0 through 2. Itis
fine sandy loam, loam, or sandy clay loam.

The Cg horizon has no hue or hue of 10YR through
5Y, value of 6 or 7, and chroma of O through 2. It is
loamy sand, loamy fine sand, or fine sandy loam.

Soils of the Uchee series are deep and well drained.
They formed in loamy fluvial and marine sediments.
Uchee soils are on upland ridges and side slopes on the
Coastal Plain. Slopes range from 2 to 10 percent.

Uchee soils commonly are near Emporia, Kempsville,
Kenansville, Slagle, and Suffolk soils. Uchee soils have a
thicker sandier surface layer than Emporia, Kempsville,
Slagle, or Suffolk soils. They have more clay in the
subsoil than Kenansville soils.

Typical pedon of Uchee loamy fine sand, 2 to 6
percent slopes, approximately 1.3 miles north of Croaker
on VA-607, 1,500 feet southeast of VA-607 on logging
road, 1,000 feet south of York River State Park and
1,000 feet west of Taskinas Creek, James City County:

A1—0 to 5 inches; dark grayish brown (10YR 4/2) loamy
fine sand; weak fine granular structure; very friable;
nonsticky, nonplastic; many fine medium and coarse
roots; many fine pores; very strongly acid; clear
smooth boundary.

A21—5 to 11 inches; light yellowish brown (10YR 6/4)
loamy fine sand; weak fine granular structure; very
friable, nonsticky, nonplastic; many fine medium and
coarse roots; many fine and common medium pores;
very strongly acid; clear smooth boundary.

A22—11 to 24 inches; very pale brown (10YR 7/4)
loamy fine sand; weak fine granular structure; very
friable, nonsticky, nonplastic; few fine roots; many
fine pores; strongly acid; abrupt smooth boundary.

B1t—24 to 29 inches; strong brown (7.5YR 5/86) sandy
clay loam; common medium faint light yellowish
brown (10YR 6/4) motties; moderate fine and
medium subangular blocky structure; friable, slightly
sticky, slightly plastic; few fine and common medium
roots; common fine and medium pores; few patchy
clay films on faces of peds; strongly acid; clear
smooth boundary.
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B21t—29 to 36 inches; strong brown (7.5YR 5/6) sandy
clay loam; few fine prominent yellowish red (5YR
5/6) mottles and common medium distinct light
yellowish brown (10YR 6/4) mottles; moderate
medium subangular blocky structure; friable, sticky,
plastic; few fine and medium roots; many fine pores;
thick patchy clay films on faces of peds; very
strongly acid; gradual smooth boundary.

B22t—36 to 50 inches; strong brown (7.5YR 5/6) sandy
clay loam; many fine prominent yellowish red (5YR
5/6) motties, common fine distinct brownish yellow
(10YR 6/6) mottles, and few fine distinct light gray
(10YR 7/1) mottles; weak medium subangular
blocky structure; friable, sticky, plastic; few fine and
medium roots; many fine and medium pores; thick
patchy clay films on faces of peds; very strongly
acid; gradual smooth boundary. ‘

B23t—50 to 56 inches; strong brown (7.5YR 5/6) sandy
clay; common fine distinct light yellowish brown
(10YR 6/4) and light gray (10YR 7/1) mottles, and
few fine prominent yellowish red (5YR 5/6) mottles;
weak coarse subangular blocky structure; friable,
sticky, plastic; few fine roots; common fine pores;
thick patchy clay films on faces of peds; very
strongly acid; gradual wavy boundary.

C—56 to 65 inches; variegated yellowish red (5YR 5/6),
yellowish brown (10YR 5/6), very pale brown (10YR
7/4), light gray (10YR 7/1), and strong brown
(7.5YR 5/6) strata of sandy loam and sandy clay
loam; massive; friable, sticky, plastic; few fine roots;
common fine pores; very strongly acid.

The solum thickness ranges from 40 to 60 inches. The
soil is very strongly acid or strongly acid unless limed.
Pebbles and ferricrete coarse fragments make up 0 to
15 percent of the soil.

The A1 horizon has hue of 10YR, value of 3 or 4, and
chroma of 1 or 2. Some pedons have an Ap horizon with
hue of 10YR, value of 4 or 5, and chroma of 2 through 4.
The A2 horizon has hue of 10YR, value of 4 through 7,
and chroma of 3 through 6. The A horizon is sand, loamy
sand, or loamy fine sand.

The B1 horizon and upper part of the B2t horizon have
hue of 7.5YR or 10YR, value of 5 through 7, and chroma
of 4 through 8. Most pedons have few or common high
chroma mottles. Texture is sandy loam or sandy clay
loam. The lower part of the B2t horizon has colors
similar to those in the upper part of the B2t horizon and
has few to many high and low chroma mottles; or it is
mottled and does not have a dominant matrix color. It is
sandy clay loam, sandy clay, or clay.

The C horizon is mottled or variegated in shades of
yeliow, brown, red, or gray. It is sandy loam or sandy
clay loam. Some pedons have pockets or strata of sand

&

or clay.
Udorthents
Udorthents in this survey area consist of deep,
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excessively drained to moderately well drained soils. The
soils formed mostly in loamy fluvial and marine
sediments. Udorthents are mainly on ridgetops and side
slopes along drainageways and make up mostly areas
that have been quarried for sand, gravel, or roadfill.
Slopes range from 0 to 70 percent or more.

Udorthents commonly are near Emporia, Kempsville,
Slagle, and Suffolk soils. Udorthents have been
excavated to depths of as much as 30 feet or more.
Some areas have been filled by earthy and nonearthy
materials. All associated soils have a well-defined subsoil
due to natural soil-forming processes.

Because of the variability of these soils, a typical
pedon is not given. The soils range from extremely acid
through strongly acid. Quartz pebbles make up 0 to 50
percent of some pedons. Thin discontinuous ironstone
fragments make up 0 to 50 percent of some pedons.
Common fine flakes of mica are in some pedons.

The surface layer has hue of 10YR or 2.5Y, value of 3
through 5, and chroma of 2 or 3. It is loamy sand, sandy
loam, clay loam, or gravelly sandy loam. The surface
layer ranges from about 2 to 10 inches in thickness, but
it commonly is about 2 to 5 inches thick.

The lower layers to a depth of more than 60 inches
have hue of 2.5YR through 10YR, value of 3 through 7,
and chroma of 4 through 8. They range from fine sandy
loam to clay loam. Mottles that have hue of 5YR through
2.5Y, value of 3 through 8, and chroma of 1 through 8
are in some pedons.

Yemassee Series

Soils of the Yemassee series are deep and somewhat
poorly drained. They formed in loamy fluvial and marine
sediments. Yemassee soils are on low-lying uplands in
the Coastal Plain. Slopes range from 0 to 2 percent.

Yemassee soils commonly are near Bethera, Izagora,
and Slagle soils. Yemassee soils are better drained than
Bethera soils and have less clay in the subsoil. They are
not as well drained as lzagora and Slagle soils.

Typical pedon of Yemassee fine sandy loam,
approximately 1,600 feet northwest of junction of VA-636
with the Chessie and Ohio Railroad along powerline and
250 feet north of powerline, York County:

A1—0 to 4 inches; dark grayish brown (10YR 4/2) fine
sandy loam; weak fine and medium granular
structure; very friable, slightly sticky, slightly plastic;
many fine medium and coarse roots; common fine
tubular pores; extremely acid; clear smooth
boundary.

A2—4 to 11 inches; light yellowish brown (2.5Y 6/4) fine
sandy loam; moderate fine granular structure; friable,
slightly sticky, slightly plastic; common fine medium
and coarse roots; common fine and very fine tubular
pores; few krotovinas up to 1/4 inch in diameter;
extremely acid; clear smooth boundary.
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B21t—11 to 15 inches; light yellowish brown (2.5Y 6/4)
sandy clay loam; common medium distinct yellowish
brown (10YR 5/4) mottles; weak medium and fine
subangular blocky structure; friable, sticky, plastic;
common fine medium and coarse roots; common
fine and very fine tubular pores; few thin
discontinuous clay films on faces of peds; few
krotovinas up to 1/4 inch in diameter; extremely
acid; clear smooth boundary.

B22t—15 to 20 inches; light olive brown (2.5Y 5/4)
sandy clay loam; common fine prominent dark
brown (7.5YR 4/4) mottles and few fine distinct
yellowish brown (10YR 5/6) motties; moderate
medium subangular blocky structure; friable, sticky,
plastic; common fine and medium roots; few fine
tubular pores; common thin continuous clay films on
faces of peds; few krotovinas up to 1/4 inch in
diameter; very strongly acid; gradual smooth
boundary.

B23t—20 to 30 inches; mottled light gray (10YR 6/1),
yellowish brown (10YR 5/6), and strong brown
(7.5YR 5/6) sandy clay loam; weak medium
subangular blocky structure; friable, sticky, plastic;
few fine and medium roots; few very fine tubular
pores; thin discontinuous clay films on faces of
peds; mottling pattern is vertically oriented but not
continuous or streaked; the yellowish brown and
strong brown portion is firmer in place than the gray
portion; very strongly acid; gradual smooth
boundary.

B24tg—30 to 51 inches; gray (5Y 6/1) sandy clay loam;
many coarse prominent yellowish brown (10YR 5/6)
mottles and common fine prominent strong brown
(7.5YR 5/6) mottles; weak coarse subangular blocky
structure; friable, sticky, plastic; few fine and
medium roots; few very fine tubular pores; thin
discontinuous clay films on faces of peds; few fine
flakes of mica; very strongly acid; gradual smooth
boundary.

Cg—51 to 63 inches; gray (5Y 6/1) fine sandy loam;
common medium prominent yellowish brown (10YR
5/8) mottles; massive; friable, sticky, plastic; few
fine flakes of mica; very strongly acid.

The solum thickness is more than 40 inches. The soil
ranges from extremely acid through strongly acid unless
limed. Few to many very fine flakes of mica and fine
black minerals are in the lower part of the B horizon and
in the C horizon of many pedons.

The A1 or Ap horizon has hue of 10YR or 2.5Y, value
of 2 through 5, and chroma of 1 or 2. The A2 horizon
has hue of 10YR or 2.5Y, value of 5 through 7, and
chroma of 3 or 4. The A horizon is sandy loam or fine
sandy loam.

The upper part of the B horizon has hue of 7.5YR
through 2.5Y, value of 5 or 6, and chroma of 3 through
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Appendix C

Pre-Development Drainage Divides
Post-Development Drainage Schematic

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA
STORMWATER, EROSION & SEDIMENT CONTROL PLAN
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Appendix D

1 Year, 24 Hour Storm Runoff

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA
STORMWATER, EROSION & SEDIMENT CONTROL PLAN
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Pond 'C’' - Volume

Pond Volume Calcs - Pond 'C' D48 Project Columbia

04/19/1999 EJR

Elevation | Area (s 0 | Total Volume (cf)
89.00 0
90.00 5388 2694 1.00 2694 2694
92.00 8048 6718 2.00 13436 16130
94.00 11008 9527 2.00 19054 35184
96.00 14232 12619 2.00 25238 60422
98.00 17729 15981 2.00 31961 92383

100,00 21499 19614 2.00 39228 131611

3
|
Outlet Box Calculations

Pond 'C’ - Discharge

D48 Project Columbia Pond 'C*

Orifice Wier 1 Wier 2 Wier 3 Emergency Spillway
inv.Elev: 89 94.6 76 76 95.5
Dia/Length 0 16 0.00 0 15
C factor 0.67 3 0 3 3
Exponent 15 1.5 1.5 1.5
Elevation Orifice Wier1 © Wier2 Wier 3 Emergency Spiliway Total Flow (cfs)
89.00 0.00 0.00
90.00 0.00 0.00
92.00 0.00 0.00
94.00 0.00 0.00
94.60 0.00 0.00 0.00
95.00 0.00 12.14 0.00 12.14
95.50 0.00 40.98 0.00 0.00 40.98
) 96.00 0.00 79.51 0.00 0.00 15.91 95.42
! 98.00 0.00 300.93 0.00 0.00 177.88  478.80
| 99.00 0.00 443.02 0.00 0.00 294 .66 737.67

WC057_STONEHOUSE_COMMERCE_PARK - 046



. !
D48 PROJECT COLUMBIA, TOANO, VIRGINIA PO&)O C

POST-DEVELOPMENT POND ROUTING
1 YEAR, 24 HOUR STORM \ Y
ent Stoam

INPUT FILE: D48Cl.INP

SUMMARY OUTPUT

*%%x*% RUNOFF HYDROGRAPH DATA *%%%%

WATERSHED DATA UH PEAK ORD HYDROGRAPH DATA
WS AREA LENGTH SLOPE CURVE PRF TC VOLUME PEAK PEAK TIME
NO (AC)  (FT) (%) NO (CSM) (MIN) (IN) (CFS) (HRS)
35 1.2 310. 1.00 98.0 484. 5.9 2.57 3.7 12.00
34 .6 250. 1.00 98.0 484. 5.0 2.57 1.8 12.00
33 2.4 380. 1.00 98.0 484. 7.0 2.57 7.4 12.00
32 .9 200. 25.00 74.0 484. 2.1 .78 1.1 12.00

*%%xk* ROUTING DATA **%&*

- - . S N B B BN EE e

CONDUIT CODE = 1 - PIPE
= 2 - DITCH
= 3 - STREAM
CONDUIT DATA PEAK FLOW DATA
CONNECTING CODE LENGTH SLOPE DIA-WIDTH MANNING INFLOW OUTFLOW
NODE NOS NO (FT) (%) (IN-FT) N-VALUE (CFS) (HR) (CFS) (HR)
35 34 1 130. .50 15. .013 4. 12.00 4. 11.92
l 34 33 1 195. .50 18. .013 5. 11.92 5. 11.92
33 32 1 100. .50 24. .013 13. 11.92 13. 11.92
. ) kkkk® POND DATA **kk*x
l POND CODE = 1 - EXISTING POND TomAL
= 2 - USER DESIGNED POND
= 3 - ROAD CROSSING RunNoFfF
l PEAK FLOW DATA
-------------------------- HYDROGRAPH | MAXIMUM
CONNECTING CODE INFLOW OUTFLOW VOLUME WSE
l NODE NOS NO (CFS) (HR) (CFS) (HR) (IN) (FT)
32 97 2 14. 11.92 0. .00 2.25 3.4
l **k** ADDED HYDROGRAPHS DATA #%%%%
SUMMATION HYDROGRAPH
‘I ADDED == e e
NODE HYD HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA
NO NO 1st 2nd (CFS) (HRS) (INCHES) (CFS) (ACRES)
' 34 204 134 305 5. 11.92 2.57 .0 1.8

-
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33 205 306 133 13.
32 206 307 132 14.
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Appendix E

25 Year, 24 Hour Storm Routing

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA
STORMWATER, EROSION & SEDIMENT CONTROL PLAN
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D48 PROJECT COLUMBIA, TOANO, VIRGINIA
POST-DEVELOPMENT POND ROUTING,

25 YEAR,

INPUT FILE:

*%%** DESIGN RAINFALL DATA

RETURN PERIOD. . .
EVENT DURATION . .

24 HOUR STORM

D48C25.INP

SCS RAINFALL PATTERN TYPE.

ACCUMULATED DEPTH.

*%%%* STMULATED STORMWATER

WATERSHED NUMBER . . . . .
LOCATION NODE NUMBER . . .

WATERSHED CHARACTERISTICS:

DRAINAGE AREA.

AVERAGE OVERLAND SLOPE

HYDRAULIC LENGTH .

>>>>> PIPE DIAMETER

SCS CURVE NUMBER . . .
TIME OF CONCENTRATION.

RAINFALL BURST DURATION.

HYDROGRAPH CHARACTERISTICS:

TIME RUNOFF STARTS . .
TIME RUNOFF ENDS .
PEAK FLOWRATE. . .
TIME OF PEAK . . .
RUNOFF VOLUME. . .

kkkkkkkkktx PIPE ROUTING SUMMARY

UPSTREAM NODE NUMBER . . .

DOWNSTREAM NODE NUMBER . .

PIPE DATA:
DIAMETER . . . .

SIIOPE . . . . .

DECREASED

LENGTH . . . . . &

] L] L] L]
. L] * L[]

MANNING N-VALUE.
MANNING PIPE FULL FLOW

HYDROGRAPH CHARACTERISTICS:

PEAK INFLOW RATE . . . .
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POND ’C’

*kkkk

2

?(),,Q'G'
25 Yorn SN

25 YEARS
24.00 HOURS

6.50 INCHES

HYDROGRAPH #*#%*%*%%

135
. L] L] L] 35

1.2
1.00
310.
98.0

.10

5.0

10.50
13.33
8.6
12.00
6.26

ACRES
PERCENT
FEET

HOURS
MINUTES

HOURS
HOURS
CFS
HOURS
INCHES

dedededededehkkk

TO 18.INCHES <<<<<

. L] [ - 35
. . [ L] 34

18.
100.
1.00
.013
10.5

8.6

INCHES
FEET
PERCENT

CFS

CFS

€ 3%



PEAK OUTFLOW RATE . . . « . « =« 8.6 CFsS
PEAK TRAVEL TIME . . . . . « . & .16 MINUTES
MANNING TRAVEL TIME. . . . . . &« .27 MINUTES

***x%* STMULATED STORMWATER HYDROGRAPH **#%k%

WATERSHED NUMBER . « « ¢ ¢ & ¢ ¢ o & 134
LOCATION NODE NUMBER . . . « « « « 34

WATERSHED CHARACTERISTICS:

DRAINAGE AREA. . « ¢« ¢ o o o o o .6 ACRES
AVERAGE OVERLAND SIOPE . . . . . 1.00 PERCENT
HYDRAULIC LENGTH . . « . « « « & 250. FEET
SCS CURVE NUMBER . . « ¢« ¢ « o o 98.0

TIME OF CONCENTRATION. . . . . . .08 HOURS

RAINFALL BURST DURATION. 5.0 MINUTES

HYDROGRAPH CHARACTERISTICS:

TIME RUNOFF STARTS . . . . . . . 10.50 HOURS
TIME RUNOFF ENDS . . . . « « « « 13.33 HOURS
PEAK FLOWRATE. . « « ¢ & o « o & 4.3 CFS

TIME OF PEAK . . ¢« . « « « « « « 12.00 HOURS
RUNOFF VOLUME. . ¢« « & & o o« o & 6.26 INCHES

**x%%x% ADDED STORMWATER HYDROGRAPHS #**%#%%

FIRST HYDROGRAPH . . . . . . . & 134

SECOND HYDROGRAPH. . . . . . « . 301
SUMMATION HYDROGRAPH . . . 201
LOCATION NODE NUMBER . 34

TIME RUNOFF STARTS 10.50 HOURS
TIME RUNOFF ENDS . 13.17 HOURS
PEAK FLOWRATE. . . 12.9 CFS
TIME OF PEAK . . . 12.00 HOURS
RUNOFF VOLUME. . . 6.26 INCHES

kkkkkkkkkkk PIPE ROUTING SUMMARY **%kkkkkkk

>>>>> PIPE DIAMETER DECREASED TO 24.INCHES <<<<<

UPSTREAM NODE NUMBER . . . . « .« . 34

DOWNSTREAM NODE NUMBER . . . . . . . 33

PIPE DATA:

DIAMETER . . ¢ ¢ ¢ « o o o ¢ o o 24. INCHES
LENGTH . . ¢ ¢ ¢ o o o o o o o 204. FEET
SLOPE. . . e o o s+ s e s e e = .50 PERCENT
MANNING N-VALUE. . o e e o s e .013
MANNING PIPE FULL FLOW o e o o = 16.0 CFS
HYDROGRAPH CHARACTERISTICS: E '4’ 0
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PEAK INFLOW RATE . . .
PEAK OUTFLOW RATE . .
PEAK TRAVEL TIME . . .
MANNING TRAVEL TIME. .

**k%* STMULATED STORMWATER

WATERSHED NUMBER . . . . . .
LOCATION NODE NUMBER . . . .

WATERSHED CHARACTERISTICS:
DRAINAGE AREA. . . . . .
AVERAGE OVERLAND SLOPE .
HYDRAULIC LENGTH . . . .
SCS CURVE NUMBER . . . .
TIME OF CONCENTRATION. .
RAINFALL BURST DURATION.

HYDROGRAPH CHARACTERISTICS:
TIME RUNOFF STARTS . .
TIME RUNOFF ENDS .

12.9 CFS
12.7 CFS
.39 MINUTES
.66 MINUTES

HYDROGRAPH ***%*

o [ . . 133
. [ [ L] 33

2.4 ACRES
1.00 PERCENT
380. FEET
98.0

.12 HOURS

5.0 MINUTES

10.50 HOURS
13.33 HOURS

PEAK FLOWRATE.
TIME OF PEAK .
RUNOFF VOLUME.

17.3 CFS
12.00 HOURS
6.26 INCHES

***x*x* ADDED STORMWATER

FIRST HYDROGRAPH .
SECOND HYDROGRAPH.

HYDROGRAPHS **%*%

. [ L] . [ 302
[ o . . . 133

SUMMATION HYDROGRAFH .
LOCATION NODE NUMBER
TIME RUNOFF STARTS
TIME RUNOFF ENDS .
PEAK FLOWRATE. . .
TIME OF PEAK . . .
RUNOFF VOLUME. . .

kkkkkkkkkkk PTPE ROUTING

>>>>> PIPE DIAMETER DECREASED TO

UPSTREAM NODE NUMBER . . .
DOWNSTREAM NODE NUMBER . .

PIPE DATA:
DIAMETER . . . . .
LENGTH . . « « « « + &
SIOPE. . . ¢ « ¢« « « &
MANNING N-VALUE. .
MANNING PIPE FULL FLO
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o o e o 202

33
10.50 HOURS
13.42 HOURS
30.1 CFS
11.92 HOURS
6.26 INCHES

SUMMARY *kkkkikkkkk

36.INCHES <<<<<

. . . . . 33
L] L] . L] [ 32

36. INCHES
54. FEET
.25 PERCENT
.013
33.3 CFS



HYDROGRAPH CHARACTERISTICS:
PEAK INFLOW RATE . . .
PEAK OUTFLOW RATE . .
PEAK TRAVEL TIME . . .
MANNING TRAVEL TIME. .

30.1 CFS
29.8 CFS
.11 MINUTES
.18 MINUTES

*kkkk STMULATED STORMWATER HYDROGRAPH #*%*%*%%*

WATERSHED NUMBER . « « ¢ ¢ o o o o @ 132
LOCATION NODE NUMBER . . . . . .« « & 32

WATERSHED CHARACTERISTICS:

DRAINAGE AREA. . . . . ¢« « « « & .9 ACRES
AVERAGE OVERLAND SILOPE . . . . . 25.00 PERCENT
HYDRAULIC LENGTH . . . . . . . . 200. FEET
SCS CURVE NUMBER « « « « « ¢« o & 74.0

TIME OF CONCENTRATION. . . . . . .03 HOURS
RAINFALL BURST DURATION. . . . . 5.0 MINUTES

HYDROGRAPH CHARACTERISTICS:
TIME RUNOFF STARTS . .
TIME RUNOFF ENDS . .
PEAK FLOWRATE. . . .
TIME OF PEAK . . . .
RUNOFF VOLUME. . . .

11.33 HOURS
13.58 HOURS
4.7 CFS
12.00 HOURS
3.61 INCHES

*%%%* ADDED STORMWATER HYDROGRAPHS *#%***

12.00 HOURS
5.79 INCHES

FIRST HYDROGRAPH . . . . . . « & 303

SECOND HYDROGRAPH. . . « . « « & 132
SUMMATION HYDROGRAPH . . . . . . 203
LOCATION NODE NUMBER . . . . « & 32

TIME RUNOFF STARTS . . . « « . . 10.75 HOURS
TIME RUNOFF ENDS . e« e o o« o o 13.42 HOURS
PEAK FLOWRATE. . o o e s s e 34.5 CFS

TIME OF PEAK . . .
RUNOFF VOLUME. . .
*****% DETENTION POND ANALYSIS ***%%

UPSTREAM NODE NUMBER . . . . . . . . 32
DOWNSTREAM NODE NUMBER . . . . . . & 97

STAGE-STORAGE AND STAGE-OUTFLOW RATING CURVES GIVEN AS FOLLOW:

POND RATING CURVES

STAGE OUTFLOW STORAGE
FT CFS CU FT
89.00 .0 0.
90.00 .0 2694,
92.00 _ .0 16130.
94.00 .0 35184.
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94.60
95.00
95.34
95.50
96.00
98.00

TIME
HRS
11.58
11.67
©11.75
11.83
11.92
12.00
12.08
12.17
12.25
12.33
12.42
12.50
12.58
12.67
12.75
12.83
12.92
13.00
13.08
13.17
13.25
13.33
13.42
13.50
13.58
13.67
13.75
13.83
13.92
14.00
14.08
14.17
14.25
14.33
14.42
14.50
14.58
14.67
14.75
14.83
14.92
15.00
15.08
15.17
15.25
15.33
15.42
15.50
15.58
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POND ROUTING RESULTS
OUTFLOW

INFLOW
CFs
9.29
12.57
12.45
27.11
34.49
34.52
15.80
5.42
6.50
3.73
3.96
3.41
3.28
2.91
2.98
2.54
2.29
2.38
2.00
2.00
1.88
1.82
1.62
1.74
1.45
1.47
1.38
1.37
1.25
1.33
1.17
1.19
1.14
1.10
1.01
1.06
.93
.93
.89
.92
.89
.92
.89
.92
.90
.83
77
.79
77

.0
12.1
30.6
41.0

177.9
294.7

CFS
.00
.00
.00
.00
10.61
28.66
25.91
13.89
9.11
7.00
5.33
4.46
3.87
3.46
3.19
2.96
2.67
2.49
2.33
2.15
2.04
1.94
1.82
1.75
1.66
1.56
1.49
1.43
1.37
1.33
1.28
1.23
1.20
1.15
1.10
1.07
1.02
.97
.94
.92
.91
.91
.91
.91
.91
.88
.84
.81
.79

42755.
47803.
52093.
54112.
60422.
92383.

DEPTH
FT
4.10
4.44
4.83
5.34
5.95
6.30
6.25
6.03
5.90
5.83
5.78
5.75
5.73
5.71
5.71
5.70
5.69
5.68
5.68
5.67
5.67
5.66
5.66
5.66
5.65
5.65
5.65
5.65
5.65
5.64
5.64
5.64
5.64
5.64
5.64
5.64
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63

e



15.67
15.75
15.83
15.92
16.00
16.08
16.17
16.25
16.33
16.42
16.50
16.58
16.67
16.75
16.83
16.92
17.00
17.08
17.17
17.25
17.33
17.42
17.50
17.58
17.67
17.75
17.83
17.92
18.00
18.08
18.17
18.25
18.33
18.42
18.50
18.58
18.67
18.75
18.83
18.92
19.00
19.08
19.17
19.25
19.33
19.42
19.50
19.58
19.67
19.75
19.83
19.92
20.00
20.08
20.17
20.25
20.33
20.42
20.50
20.58
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.79
- 77
.78
77
.78
<77
.78
77
.78
77
.78
.69
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.56
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.43
.39
.39
.39
.39
.39
.39
.39
.39
.39

.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.78
.75
.71
.68
.66
.66
.65
.65
.65
.65
.65
.65
.65
.65
.65
.65
.63
.58
.55
.53
.53
.52
.52
.52
.52
.52
.52
.52
«52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.52
.50
.45
.42
.40
.40
.39
.39
.39
.39
.39

5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.63
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.62
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61



20.67
20.75
20.83
20.92
21.00
21.08
21.17
21.25
21.33
21.42
21.50
21.58
21.67
-21.75
21.83
21.92
22.00
22.08
22.17
22.25
22.33
22.42
22.50
22.58
22.67
22.75
22.83
22.92
23.00
23.08
23.17
23.25
23.33
23.42
23.50
23.58
23.67
23.75
23.83
23.92
24.00
24.08
24.17
24.25
24.33
24.42
24.50
24.58
24.67
24.75
24.83
24.92

PEAK OUTFLOW RATE.

.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
«39
.39
.39
.39
.39
.39
-39
.39
.39
.39
.39
.39
-39
.39
.39
.39
.39
.39
+39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.30
.26
.26
.09
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

MAX FLOODING ELEVATION .

MAX PONDING DEPTH.

.39
.39

.39

.39

«39 .

.39
.39
.39
.39
.39
39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.39
.37
.32
.29
.23
.13
.06
.03
.01
.01
.00
.00
.00
.00
.00

5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.61
5.60
5.60
5.60
5.60
5.60
5.60
5.60
5.60
5.60
5.60

28.7 CFS
95.30 FT-MSL
6.30 FT

hhkhhkkhkhhhkhkhhkhkhkhkhhkkhkhkhkkkkkkk
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D48 PROJECT COLUMBIA, TOANO, VIRGINIA
EXISTING BMP POND

POST-DEVELOPMENT POND ROUTING,
25 YEAR, 24 HOUR STORM

INPUT FILE: D48E25.INP

*%k%kk* DESIGN RAINFALL DATA **¥*%%

RETURN PERIOD. . . « « « . .
EVENT DURATION . . . . . . .
SCS RAINFALL PATTERN TYPE. .
ACCUMULATED DEPTH. . . . . .

*kk** STMULATED STORMWATER

WATERSHED NUMBER . . . . . .
LOCATION NODE NUMBER . . . .

WATERSHED CHARACTERISTICS:
DRAINAGE AREA. . . . .
AVERAGE OVERLAND SLOPE
HYDRAULIC LENGTH . . .
SCS CURVE NUMBER . . .
TIME OF CONCENTRATION.
RAINFALL BURST DURATION.

¢ o o o

HYDROGRAPH CHARACTERISTICS:
TIME RUNOFF STARTS . . .
TIME RUNOFF ENDS .
PEAK FLOWRATE. . .

TIME OF PEAK . . . . . .
RUNOFF VOLUME. . .

*kkkkkkixk* PTPE ROUTING SUMMARY

>>>>> PIPE DIAMETER DECREASED

UPSTREAM NODE NUMBER . . . .
DOWNSTREAM NODE NUMBER . . .

PIPE DATA:
DIAMETER . . . . .
LENGTH . . . « . .
SILOPE. « ¢« « « =+ &
MANNING N-VALUE. .
MANNING PIPE FULL FLOW

HYDROGRAPH CHARACTERISTICS:
PEAK INFLOW RATE . . . .
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2

25 YEARS
24.00 HOURS

6.50 INCHES

HYDROGRAPH #*#%%%%

. - L] . 145

. L] L d L] 45

« o o .6 ACRES

« o o 2.00 PERCENT

e e o 240. FEET

L] L] L] L] 98.0

L] L d - L] .06 HOURS

e+ e 5.0 MINUTES

e« o« « o« 10.50 HOURS

« « « o 13.33 HOURS

e o e 4.3 CFS

e« « « o« 12.00 HOURS

o o o 6.26 INCHES
kkhkdkhkdkk

TO 15.INCHES <<<<<

. . . - 45
- . . . 44

15.
108.
1.00
.013

6.5

L] - . . 4'3

INCHES
FEET
PERCENT

CFS

CFS
£-$§



PEAK OUTFLOW RATE . . . « .+ « &« 4.3 CFS
PEAK TRAVEL TIME . . . . . . . . .21 MINUTES
MANNING TRAVEL TIME. . . . . . .« .35 MINUTES

**%*%k* STMULATED STORMWATER HYDROGRAPH ***%*%*

WATERSHED NUMBER . . « ¢ « « o o o« & 144
LOCATION NODE NUMBER . . . « + +« « & 44

WATERSHED CHARACTERISTICS:

DRAINAGE AREA. . ¢« . « « o & o & .5 ACRES
AVERAGE OVERLAND SIOPE . . . . . 1.00 PERCENT
HYDRAULIC LENGTH . . . . . . . . 140. FEET
SCS CURVE NUMBER . .« « « « « « & 98.0

TIME OF CONCENTRATION. . . . . . .05 HOURS
RAINFALL BURST DURATION. . . . . 5.0 MINUTES

HYDROGRAPH CHARACTERISTICS:
TIME RUNOFF STARTS . . . . . . . 10.50 HOURS
TIME RUNOFF ENDS . . . . « « . . 13.33 HOURS
PEAK FIOWRATE. . . . . . . . . . 3.6 CFS
TIMEOF PEAK . . . . . . . « « . 12.00 HOURS
RUNOFF VOLUME. . .« . ¢« « « o« o & 6.26 INCHES

*%%%* ADDED STORMWATER HYDROGRAPHS #*#%%¥i*

FIRST HYDROGRAPH . . . . . . 144
SECOND HYDROGRAPH. . . . . . 301
SUMMATION HYDROGRAPH . . . . 201
LOCATION NODE NUMBER . . . . 44

TIME RUNOFF STARTS .
TIME RUNOFF ENDS .
PEAK FLOWRATE. . .
TIME OF PEAK . . .
RUNOFF VOLUME. . .

10.50 HOURS
13.17 HOURS
7.9 CFS
12.00 HOURS
6.26 INCHES

*kkkkkkkkkkk PIPE ROUTING SUMMARY *kkkkkkkkk

>>>>> PIPE DIAMETER INCREASED TO 24. INCHES <<<<<

UPSTREAM NODE NUMBER . . . . « . .« . 44

DOWNSTREAM NODE NUMBER . . . . . . . 43

PIPE DATA:

DIAMETER . « « « ¢ o o o o o o & 24. INCHES
LENGTH ¢« ¢« ¢ ¢ ¢ ¢ o o o o o o » 160. FEET
SILOPE. . ¢ ¢ ¢ o ¢ ¢ o o o o o & <50 PERCENT
MANNING N-VALUE. .« « ¢ ¢« ¢ & o .013

MANNING PIPE FULL FLOW . . . . . 16.0 CFS

HYDROGRAPH CHARACTERISTICS:
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PEAK INFLOW RATE . . .
PEAK OUTFLOW RATE . .
PEAK TRAVEL TIME . . .
MANNING TRAVEL TIME. .

*%%%* STMULATED STORMWATER

WATERSHED NUMBER . . . . . .
LOCATION NODE NUMBER . . . .

WATERSHED CHARACTERISTICS:
DRAINAGE AREA. . . . . .
AVERAGE OVERLAND SLOPE .
HYDRAULIC LENGTH . . . .
SCS CURVE NUMBER . . . .
TIME OF CONCENTRATION. .
RAINFALL BURST DURATION.

HYDROGRAPH CHARACTERISTICS:
TIME RUNOFF STARTS . . .
TIME RUNOFF ENDS . . . .
PEAK FLOWRATE. . . . . .
TIME OF PEAK . . « . . .
RUNOFF VOLUME. . . . . .

7.9
7.8
.35
.58

CFS
CFS
MINUTES
MINUTES

HYDROGRAPH *#%*%%*

. . - . 143
- - . - 43

-4
1.50
340.
92.0

.12
5.0

e« « ¢« « 10.75
e o« o o 13.33
o o o 2.8
e o o« o« 12.00
o o o 5.56

ACRES
PERCENT
FEET

HOURS
MINUTES

HOURS.
HOURS
CFS
HOURS
INCHES

*%k%%% ADDED STORMWATER HYDROGRAPHS *%*#%*%

FIRST HYDROGRAPH . . . .
SECOND HYDROGRAPH. . . .
SUMMATION HYDROGRAPH . .
LLOCATION NODE NUMBER . .
TIME RUNOFF STARTS . . .
TIME RUNOFF ENDS . . . .
PEAK FLOWRATE. . . . . .
TIME OF PEAK . . . . . .
RUNOFF VOLUME. . . . . .

*kkkkkkkkk* PIPE ROUTING SUMMARY

>>>>> PIPE DIAMETER DECREASED

UPSTREAM NODE NUMBER . . . .
DOWNSTREAM NODE NUMBER . . .

PIPE DATA:
DIAMETER . . . . .
LENGTH . . . « . .
SLOPE. . . . . .
MANNING N—VALUE. .
MANNING PIPE FULL FLOW
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o o e 302
. . . o 143
e e e 202

o o o . 43

« « o « 10.58 HOURS

e o« o o 13.42 HOURS

o o o 10.7 CFS

e o« « « 11.92 HOURS

o o o 6.07 INCHES
hhkkkhhhhhk

TO 15.INCHES <<<<<

. . ] . 43
. . . - 42

15.
144.

.013
14.4

L[] L] L] L] [ ]
e o e @
L[] L] L] L] *

INCHES
FEET

5.00 PERCENT

CFS

E-S7



HYDROGRAPH CHARACTERISTICS:

PEAK INFLOW RATE . . . . . . .« . 10.7 CFS

PEAK OUTFLOW RATE . . . . . .« . 10.6 CFS

PEAK TRAVEL TIME . . . . « « « & .12 MINUTES
o o ¢ o o .20 MINUTES

MANNING TRAVEL TIME.

*kkkk SITMULATED STORMWATER HYDROGRAPH ***%*%%

WATERSHED NUMBER . . . .+ ¢« ¢ ¢ « o & 142
LOCATION NODE NUMBER . . . « « o« o & 42

WATERSHED CHARACTERISTICS:

DRAINAGE AREA. . . « ¢ o« ¢ o o 1.2 ACRES
AVERAGE OVERLAND SIOPE . . . . . 6.00 PERCENT
HYDRAULIC LENGTH . . . . . . . . 380. FEET
SCS CURVE NUMBER . . « « « « « & 61.0

TIME OF CONCENTRATION. . . . . . .17 HOURS

RAINFALL BURST DURATION. . . 5.0 MINUTES
HYDROGRAPH CHARACTERISTICS:
TIME RUNOFF STARTS . .
TIME RUNOFF ENDS . .
PEAK FLOWRATE. . . .

11.50 HOURS
14.58 HOURS
3.2 CFS
12.08 HOURS
2.35 INCHES

TIME OF PEAK . . .
RUNOFF VOLUME. . .

*k*kk*k* ADDED STORMWATER HYDROGRAPHS *#%#%%%*

FIRST HYDROGRAPH .
SECOND HYDROGRAPH.

303
142

SUMMATION HYDROGRAPH . .
LOCATION NODE NUMBER . .
TIME RUNOFF STARTS . . .
TIME RUNOFF ENDS . . . .
PEAK FLOWRATE. . . . . .
TIME OF PEAK . . . . . .
RUNOFF VOLUME. . « . « &

o o e . 203

e o e 42

10.83 HOURS
13.58 HOURS
13.6 CFS
12.00 HOURS
4.42 INCHES

kkkkkkkkkkkx PIPE ROUTING SUMMARY #**%xxkkkkkk

>>>>> PIPE DIAMETER DECREASED

UPSTREAM NODE NUMBER . . . .
DOWNSTREAM NODE NUMBER . . .

PIPE DATA:
DIAMETER . . . . . « .
LENGTH . . « « « ¢« «
SIOPE. « « ¢ ¢ ¢ « + &
MANNING N-VALUE. . . .
MANNING PIPE FULL FLOW

WC057_STONEHOUSE_COMMERCE_PARK - 061

TO 15.INCHES <<<<<

. L] ] . 42
. - . . 41

15. INCHES
126. FEET
7.00 PERCENT
.013
17.1 CFS

E-58



HYDROGRAPH CHARACTERISTICS:
PEAK INFLOW RATE . . . .
PEAK OUTFLOW RATE . . .
PEAK TRAVEL TIME . . . .
MANNING TRAVEL TIME. . .

**kk* STMULATED STORMWATER

WATERSHED NUMBER . . . . . .
LOCATION NODE NUMBER . . . .

WATERSHED CHARACTERISTICS:
DRAINAGE AREA. . . . .
AVERAGE OVERLAND SLOPE
HYDRAULIC LENGTH . . .
SCS CURVE NUMBER . . .
TIME OF CONCENTRATION.
RAINFALL BURST DURATION.

HYDROGRAPH CHARACTERISTICS:
TIME RUNOFF STARTS . .
TIME RUNOFF ENDS . .
PEAK FLOWRATE. . . .
TIME OF PEAK . . . .
RUNOFF VOLUME. . . .

13.6 CFS
13.6 CFS
.09 MINUTES
.15 MINUTES

HYDROGRAPH **#%%%

141
41

1.6 ACRES
6.00 PERCENT
500. FEET
61.0

.21 HOURS

5.0 MINUTES

11.50 HOURS

- 14.58 HOURS

4.3 CFS
12.08 HOURS
2.35 INCHES

*%%%%* ADDED STORMWATER HYDROGRAPHS *%*#*%#*

FIRST HYDROGRAPH . . .
SECOND HYDROGRAPH. . .
SUMMATION HYDROGRAPH .
LOCATION NODE NUMBER .
TIME RUNOFF STARTS
TIME RUNOFF ENDS .
PEAK FLOWRATE. . .
TIME OF PEAK . . .
RUNOFF VOLUME. . .

*xkkkkkkix* PIPE ROUTING SUMMARY

>>>>> PIPE DIAMETER DECREASED

UPSTREAM NODE NUMBER . . . .
DOWNSTREAM NODE NUMBER . . .

PIPE DATA:
DIAMETER . . . . .
LENGTH . . . . . .
SIOPE. . . « . .+ .
MANNING N-VALUE. .
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304

141

204

41
11.08 HOURS
13.92 HOURS
17.8 CFS
12.00 HOURS
3.65 INCHES

khkhkhkhkkkk

TO 24.INCHES <<<<<

41
40

24. INCHES
150. FEET
1.65 PERCENT
.013

E(?



MANNING PIPE FULL FLOW

HYDROGRAPH CHARACTERISTICS:

PEAK INFLOW RATE . .
PEAK OUTFLOW RATE .
PEAK TRAVEL TIME . .
MANNING TRAVEL TIME.

WC057_STONEHOUSE_COMMERCE_PARK - 063

29.1 CFS

17.8 CFS
17.7 CFS
.17 MINUTES
.28 MINUTES

E-60
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Appendix F

100 Year, 24 Hour Storm Routing

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA
STORMWATER, EROSION & SEDIMENT CONTROL PLAN
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D48 PROJECT COLUMBIA, TOANO, VIRGINIA - o
POST-DEVELOPMENT POND ROUTING, POND ’C’ 'F) N (:_
100 YEAR, 24 HOUR STORM ON
INPUT FILE: D48C100.INP faYe) \(Ekﬂ
: ST M
SUMMARY OUTPUT \

**%%% RUNOFF HYDROGRAPH DATA *#%k%*

WATERSHED DATA

WS AREA LENGTH SLOPE CURVE PRF TC VOLUME PEAK PEAK TIME
NO (AC)  (FT) (%) NO (CSM)  (MIN) (IN)  (CFS) (HRS)
IE35 1.2 310. 1.00 98.0 484, 5.9 7.66 10.5 12.00
34 .6 250. 1.00 98.0 484. 5.0 7.66 5.3 12.00
133 2.4 380. 1.00 98.0 484, 7.0 7.66 21.0 12.00
200. 25.00 74.0 484. 2.1 4.84 6.1 12.00

|P32 .9

NODE NOS
35 34
34 33
33 32

32
NODE HYD
NO NO
34 201
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CONNECTING CODE LENGTH SLOPE

CONNECTING CODE
NODE NOS NO

kkkkk ROUTING DATA **xkx%k*%

CONDUIT CODE

= 1 - PIPE
= 2 - DITCH
= 3 - STREAM

CONDUIT DATA PEAK FLOW DATA

DIA-WIDTH MANNING INFLOW OUTFLOW
NO (FT) (%) (IN-FT) N-VALUE (CFS) (HR) (CFS) (HR)
1 100. 1.00 24. .013 11. 12.00 10. 11.92
1 204. .50 24. .013 16. 12.00 16. 11.92
1 54. .25 42. .013 37. 11.92 36. 11.92
kkkkk POND DATA xkkkk
POND CODE = 1 - EXISTING POND (C)P 1%
= 2 - USER DESIGNED POND N> 2,0
= 3 - ROAD CROSSING BAN 8.
PEAK FLOW DATA
-------------------------- HYDROGRAPH
INFLOW OUTFLOW VOLUME
(CFS) (HR) (CFS) (HR) (IN)
97 1 42, 11.92 41. 12.00 4.85

**%*%* ADDED HYDROGRAPHS DATA ***%%*

SUMMATION HYDROGRAPH

ADDED ———————m e
HYD NOS PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA
1st 2nd (CFS) (HRS) (INCHES) (CFS) (ACRES)
134 301 16. 12.00 7.66 .0 1.8

F-s



33 202
32 203

302 133 37.
303 132 42,
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11.92
11.92

.0
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Appendix G

Outlet Ditch Velocity Calculations

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA
STORMWATER, EROSION & SEDIMENT CONTROL PLAN
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Pond ’C’ Outfall
Comment: Pond ’‘C’ Outfall Ditch
Solve For Depth

Given Input Data:

Bottom Width..... 8.00 ft
Left Side Slope.. 3.00:1 (H:V)
Right Side Slope. 3.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.0025 ft/ft
Discharge........ 30.80 cfs

Computed Results:

Depth.eceeeccecees 1.28 ft

Velocity........® 2.04 fps

Flow Area....sc.- 15.12 sf

Flow Top Width... 15.67 ft

Wetted Perimeter. 16.08 ft

Critical Depth... 0.70 ft

Critical Slope... 0.0219 ft/ft

Froude Number.... 0.37 (flow is Subcritical)

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Appendix H

Temporary Sediment Basin
Design Data Sheets

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA
STORMWATER, EROSION & SEDIMENT CONTROL PLAN
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1992 | | 3.14

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET

(with or without an emergency spillway)

Project V42 Peoeer CouummA

Basin # __ Dasi- 'C Location __ Noemn EAST op PANT

Total area draining to basin: _ %, z acres.

Basin Volume Design

Wet Storage:
1. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).
| 67 cu.yds.x_5./ #cres = 342  cu.yds. (7,225 <f )

2 Available basin volume = 418 cu. yds. at elevation 71.Z28 . (From

storage - elevation curve) (1,243 <) (AOTUSTED  TO
. mave [0 cpic
3. Excavate Q cu. yds. to obtain required volume®*. THAN CLoAOU T).,,
* Elevation corresponding to required volume = invert of the dewatering
orifice.
4, Available volume before cleanout required.

33 cu.yds.x 3/( acres = /L& cuyds. C 4544’)
s, Elevation corresponding to cleanout level = 76,28 .

(From Storage - Elevation Curve)

6. Distance from invert of the dewatering orifice to cleanout level = [22_ft.
(Min. = 1.0 ft.)
Dry Storage:
7. Minimum required volume = 67 cu. yds. x Total Drainage Area (acres).

67 cu.yds. x 5./ acres = 3472 cu.yds.

I - 112 Q
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1992 4275Cef 314

8. Total available basin volume at crest of riser* = /584 cu. yds. at
elevation G4.b0 . (From Storage - Elevation Curve) :

310 C’//At

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

9. Diameter of dewatering orifice = & in. U € “ Prc
10.  Diameter of flexible tubing = 9 " in. (diameter of dewatering orifice
plus 2 inches).
liminary Desi vation

11. Crestof Riser = 944.60
Top of Dam = TR.20
Design High Water = 5. 28

Upstream Toe of Dam = 8§ 7. 00

Basin Shape
[4
12. ngth of Flow L = {00

Effective Width We 45

If > 2, baffles are not required ><

If < 2, baffles are required

Runoff

B Q = _ﬂ&_ cfs (From Chapter 5)
4. Qyp = 34« { 'cfs (From Chapter 5) C N @“)B

(g 297 <5 {outleans Fro~ Fumo)
rincipal Spillway Design

15.  With emergency spillway, required spillway capacity Q =Q, = /\/ /4
(riser and barrel)

Without emergency spillway, required spillway capacity Q st =28 7 cfs.
(riser and barrel) _
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4 '
1992
16.
17.
18.
19.
20.

Emergency Spillway Design
21.

22.
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34

With emergency spillway:

Assumed available head (h) = N/ ft. (Using Q,)

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

Without emergency spillway: 54§.30 - 94.60

Assumed available head (h) = o0 ft. (Using Q,5)

h = Design High Water Elevation - Crest of Riser Elevation

Riser diameter (D,) = _—— in. Actual head (h) = 070 ft.
4 souane 2yserl

(From Plate 3.14-8.) a+3h = 3 (e <0‘70*-"f - 29>

Note: Avoid orifice flow conditions.
Barrel length () = /S0 ft.
Head (H) on barrel through embankment = _&. 3 O ft.

(From Plate 3.14-7).
) e cabor3o' @ 0.60% ~32<f7

Barrel diameter = 24 /3 in. SCE HW CHART Por 24 RCP = 4ock

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]).
Trash rack and anti-vortex device R.EﬁAK

Diameter = | inches.

Height = _/_2___"_ inches.

(From Table 3.14-D).

A
NIA G Gors Tril Pemadit

Required spillway capacity Q. = Q5 - Q, = ,(,// A cfs.

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).

Il - 114 H’L(
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24,

25.

| 314
m A/A EnaemesT £10" naan T
Depth of water at principal spillway crest (Y) = é_Z_g ft.
Slope of upstream face of embankment (Z) = 32 a

Slope of principal spillway barrel (Sp) = %
Length of barreli in saturated zone (L) = ft.
Number of collars réquired_ = ___¢ dimensions =
(from Plate 3.14-12).

vation

Top of Dam = C;chO

" Design High Water = _2.5. 3 %

Emergency Spillway Crest = 9 5.50
Principal Spillway Crest = _ 54~ Xe)
Dewatering Orifice Invert = 9[- 28
Cleanout Elevation = _ 9028
Elevation of Upstream Toe of Dam

or Excavated Bottom of "Wet Storage
Area" (if excavation was performed) = 89.00
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PRELIMINARY SUBSURFACE EXPLORATION
AND GEOTECHNICAL ENGINEERING ANALYSIS

Conducted on

STONEHOUSE INDUSTRIAL SITE
- JAMES CITY COUNTY, VIRGINIA

B B

ECS Project No. 5020 T << o) ) . ‘\%5
for ML&'\ Vs TR0 8 S \5<...9
Mr. Steve Campitell M » \WosA Sy
Stonehouse, Inc. = Sy
530 East Park Court, Suite A \b
Sandston, VA 23150 D Sees S Ae e bien

February 16, 1999 e SR
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ENGINEERING CONSULTING SERVICES, LTD.
Geotechnical * Construction Materials » Environmental

February 16, 1999

Mr. Steve Campitell
Stonehouse, Inc.
530 East Park Court, Suite A

Sandston, VA 23150
ECS Project No. 5020

Reference: Preliminary Subsurface Exploration and
Geotechnical Engineering Analysis
Stonehouse Industrial Site
James City County, Virginia

Dear Mr. Campitell:

Engineering Consulting Services, Ltd. (ECS, Ltd.) is pleased to provide Stonehouse, Inc. with
the results of our preliminary subsurface exploration performed at the Stonehouse Commerce
Park in northwestern James City County, Virginia. This report was prepared in accordance with
ECS, Ltd. Proposal No. R4703-PR dated February 2, 1999.

This report presents the results of the field exploration, laboratory testing, and engineering
analysis, with our preliminary planning recommendations for foundations, floor slabs, and
earthwork operations associated with industrial type construction.

We appreciate this opportunity to be of service to Stonehouse, Inc. and look forward to working
with you as the project proceeds. If there are any questions regarding the contents of this report,
or if there is need for further information, please contact us.

Respectfully,
ENG G CONSULTING SERVIQE,S,.I\JP v
TH :
W % % Y~/ %L—

Robert C. Moss, 111, P.E. ' C‘.'. avid E. Stinnette, P.E.
V'ice President O ROBERTC. MOSS, i ‘; ngineering Services Manager
Richmond Branch Manager o No. 019982 x

v% 3
Copies: (2) Client O, Gé;

(1) Mr. Keith Taylor - JC '%ﬁ% egigmnent
(3) Mr. Phil Tuning - Virginia Etcvmwe.velopment Partnership

GEOTEC P?ﬁ&ﬁ%?ggh Hamilton Street, Richmond Virginia 23230 « (804) 353-6333 » Fax (804) 353-9478

Offices: Richmond, VA » Washington, D.C. » Norfolk, VA » Williamsburg, VA * Roanoke, VA » Fredericksburg, VA * Danville, VA
Baltimore, MD  Frederick, MD » Research Triangle Park, NC » Wilmington, NC * Charlotte, NC * Greensboro, NC * Greenville, SC * Atlanta, GA
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PROJECT OVERVIEW

Executive Summary

This report presents the results of our preliminary subsurface exploration and geotechnical
engineering analysis for the proposed Stonehouse Industrial Park site. The site is located in the
Stonehouse Commerce Park one half mile east of the intersection of U.S. Route 30 and Interstate
64 in northwestern James City County, Virginia. The proposed project site is planned for
industrial manufacturing/distribution usage. The total area available for development includes
about 50 acres. The development will include a one story, high bay structure containing up to
350,000 square feet in plan area. Given the topographic relief of the site, cuts on the order of 15
feet and fills on the order of 30 feet may be required to grade the site.

Site stratigraphy includes primarily granular soils (Sands) which generally extend to boring
termination (25 ft). Based on this, the site is well suited for shallow foundations supporting
column loads up to about 250 kips with settlements less than one inch. As foundation bearing
will largely be controlled by settlement, the compatibility of higher foundation loads with spread
footing support will depend on settlement tolerances. For foundation loads in excess of about
250 kips but less than about 300 kips, settlements on the order of one and one half inches are
estimated. For loads in excess of about 300 kips, a deep foundation system may be most
desirable. As the site is underlain by loose to medium dense Sands, driven timber piles or
precast concrete piles would be well suited to this site. Auger cast in place piles and caissons can
also be employed in this subsurface environment. These deep foundation types are readily
available in this region.

The predominant soils which will be used in cuts and fills as were encountered in the top 15 to
20 feet in the higher site elevations consist of Silty and Clayey Sands and Sandy Clays. These
soils should serve adequately in preparation of structural building pads and pavement subgrades..
Depending on final design elevations, the grading may require relatively deep fills. .

Groundwater was located at depths 20 or mare feet below the existing surface in the higher site
elevations. With existing surface elevations ranging from 70 to 120 feet in the primary grading
areas and considering cuts will probably be limited to 15 feet, the static groundwater table will
not adversely affect site grading activities. Perched water occurs in ravine bottoms and may
require dewatering prior to fill placement. Where filling is required in ravine bottoms,
installation of French drains to canalize spring flows below the fills may be necessary. Some
undercutting of soft, wet soils from ravine bottoms should also be anticipated.
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ECS Project No. 5020
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Information regarding building loads, grading plans, and specific development characteristics
was not available at the time of this reporting. The recommendations contained herein, therefore,
should be considered preliminary in nature. It is anticipated that additional soil bonngs will be
performed upon completion of a site development plan.

Further information regarding the subsurface exploration procedures used, soil conditions

encountered, and preliminary commentary for foundation, ground slab, and pavement design,
earthwork operations and construction considerations is included in the text of this report.

Scope of Work

The conclusions and commentary contained in this report are based upon a total of eight (8) soil
test borings drilled to planned depths of 25 feet below the existing grades, a site reconnaissance
performed by the Geotechnical Engineer, and laboratory test results of boring samples. The
boring locations were prescribed by the client and were located in the field by a surveyor under -
contract to the client. '

The recommendations contained herein are preliminary in nature and were developed based on
estimated building characteristics and the data obtained in the soil test borings which indicate
subsurface conditions at these specific locations at the time of the exploration. It is anticipated
that additional soil borings will be performed upon completion of a more specific site
development plan.

Purposes of Exploration

The purposes of this exploration were to explore the soil and groundwater conditions at the site
and to develop preliminary geotechnical engineering commentary to guide planning and
evaluate feasibility for development of the site. We accomplished these purposes by drilling
preliminary borings to explore the subsurface soil and groundwater conditions, performing a site
reconnaissance, performing laboratory tests on selected samples, and analyzing the field and
laboratory data to develop appropriate engineering commentary regarding preliminary
foundation, slab, and pavement design, and earthwork and general construction considerations.

Project Characteristics }

It is anticipated that the Stonehouse Commerce Park site will be developed for industrial
manufacturing/distribution usage. High bay, steel frame structures with masonry, metal, or tilt
up walls will be employed. For this type of structure, we estimate general foundation loads will
range between 50 and 150 kips for columns and 2 to 6 kips/ft for walls.
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ECS Project No. 5020
Page 3

Ground slabs will support distributed loading of 150 to 500 psf with machine or storage pads
potentially supporting loads of 1000 to 1500 psf. Loading docks with concrete aprons are
anticipated to be part of the construction. Pavements will support both light automobile traffic as
well as heavy tractor trailer traffic. o '

Information regarding grading plans and specific development characteristics was not available
at the time of this reporting. Topographic information contained herein was obtained from an
undated conceptual site plan provided by the client and the U.S.G.S. mapping of the Toano, VA
Quadrangle. Based on the general topography of the site, it is anticipated that cuts of up to 15
feet might occur in the southern and central portions of the site with fills on the order of 20 to 30
feet in the northeast and southwest corners of the site in order to establish site grades prior to
future development. This is based on an estimated finished floor elevation of about 105 feet.

Stormwater management for the site will likely include excavation of Stormwater Management
Facilities (dry detention ponds). We anticipate that material removed from the pond areas will be
used as Engineered Fill in the grading operations.

EXPLORATION PROCEDURES

Subsurface Exploration Procedures

On February 16 and 17, 1999, a total of eight (8) soil borings were performed with an ATV
mounted CME 45 drill rig. The drilling rig utilized continuous-flight, hollow-stem augers to
advance the boreholes. Drilling fluid was not used in this process. The borings were advanced
to the prescribed depth of 25 feet below the existing site grades. The borings were performed at
approximate locations prescribed by the client. Actual boring locations are approximately
indicated on the Boring Location Diagram included in Appendix III.

Representative samples were obtained by .means of the split-barrel sampling procedure in
accordance with ASTM Specification D-1586. In this procedure, a 2 inch O.D., split barrel
sampler is driven into a soil a distance of 24 or 18 inches by a 140-pound hammer falling 30
inches. The number of blows required to drive the sampler through a 12-inch interval is termed
the Standard Penetration Test (SPT) Value and is indicated for each sample on the boring logs.
This value can be used as a qualitative indication of the in-place relative density of cohesionless
soils. In a less reliable way, it also indicates the consistency of cohesive soils. This indication is
qualitative, since many factors can significantly affect the Standard Penetration resistance value
and thus prevent a direct correlation between drill crews, drill rigs, drilling procedures, and
hammer-rod-sampler assemblies. Samples were taken continuously to a depth of 10 feet and at 5
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foot intervals thereafter. Groundwater levels were observed in the bore holes immediately after
completion of the borings.

After recovery, representative portions of each sample were removed from the sampler and
sealed in glass jars. The samples were taken to our laboratory for visual classification and

laboratory testing.

Laboratory Testing Program

Representative soil samples were selected and tested in our laboratory to substantiate visual
classifications and to determine pertinent engineering properties. The laboratory testing program
included visual classification, natural moisture content tests, grain size analyses, and Atterberg
Limits tests. The results of laboratory testing are included in Appendix V of this report.

An experienced Geotechnical Engineer classified each soil sample on the basis of texture and
plasticity in accordance with the Unified Soil Classification System (USCS). The group symbols
for each soil type are indicated in parentheses following the soil descriptions on the boring logs.
A brief explanation of the USCS is included with this report in Appendix IV. The Geotechnical
Engineer grouped the various soil types into the major zones noted on the boring logs. The
stratification lines designating the interfaces between earth materials on the boring logs are
approximate; in situ, the transitions may be gradual.

The soil samples will be retained in our laboratory for a period of 90 days, after which they will
be discarded unless other instructions are received as to their disposition.

EXPLORATION RESULTS

Site Conditions

The project site is located in the Stonehouse Commerce Park in northwestern James City County
approximately one half mile east of the intersection of U.S. Route 30 and Interstate 64. The site
contains about 50 acres of land potentially available for development, although specific site
boundaries had not yet been defined. As requested by the client, the geotechnical exploration for
this property was performed in a building area containing roughly 350,000 square feet and
indicated by the client’s conceptual site plan

Our reconnaissance of the site indicates it has primarily been used as forested timber land. Most
of the site’s original second growth hardwoods had been cut and first growth vegetation was
returning.
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Topography of the site is rolling. The U.S.G.S. topographical map for the Toano Quadrangle
indicates surface elevations of a high of 120 feet in the central portion along a north-south
trending ridgeline. Surface grades fall along the shoulders of this ridge towards creeks either
side of the site. Surface elevations in the swales and ravines within the immediate development
area are about 30 or 40 feet lower than the intervening high ground. Intermittent creeks extend
up into the site through ravines on the shoulder of the ridge. These exist on the northern and
southern ends of the approximate building. At the time of our study (February 1999) shallow
.perched water was encountered within these ravines.

Site Geology

The project site is located in the Toano 7.5 minute quadrangle and within the Coastal Plain
Physiographic Provice midway between the Fall line and the Atlantic Ocean. The Coastal Plain
is characterized by bands of alluvial and marine sediments generally paralleling the coast which
were deposited by advancing and retreating ocean shorelines through the Mesozoic and Cenozoic
Eras. Rises and falls in sea level have brought the Atlantic coast across this area many times.
During Pliocene times, (late Cenozoic Era - 24 million years ago), when beaches and bays
transgressed ‘through the Upper and Middle Peninsula, the characteristically granular soils
(sands) of the Bacons Castle Formation were deposited over the marine Yorktown Formation of
earlier Pliocene Times. This created the relatively flat terrace, known as the Norge Uplands,
which locally extends along the Route 60 corridor from Charles City County to Williamsburg.
The terrace was deeply eroded with the formation of Illionian and Wisconsinan stage glaciers as
sea level fell from 170 feet above to some 330 feet below present levels. Erosion features
extended outward from the ancestral York and James Rivers towards the high, flat Norge
Uplands, causing the development of sharp relief, characterized by deep ravines and valleys in
which the tributaries of these rivers were formed and which now touch the edge of the Norge
Uplands. Melting of the Wisconsinan glaciers (10,000 years ago) resulted in the flooding of the
Chesapeake Bay and its tributaries, as sea level reached its modemn elevations. With this
inundation the James, York, and Chickahominy rivers changed from a fluvial to an estuarine,
tidal mode. The lower reaches of the erosion features were filled with sediments resulting in the
existing tidal marshes and mud flats, such as Bird and France swamps located north of the site.

The soil borings performed on this site passed through but did not pehetrate the sandy Bacons
Castle formation of the Norge Uplands. Marine sediment of the Yorktown Formation underlies

the site beyond boring termination depth (25 feet).

Additional details concerning the materials encountered can be obtained from the test boring logs
and laboratory data summary included in the Appendix of this report.
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Soil Conditions

The natural, near surface deposits, which were studied by our field exploration program, are
consistent with the regional geology described in the preceding section. Topsoil depths of about
6 inches were observed on the site. Deeper organics occurs in ravine bottoms. A seasonally wet
zone 2 feet thick occurs in the ravine bottoms.

Underlying the topsoil are the Silty and Clayey Sands and Sandy Clays of the Bacons Castle
Formation. These soils are of loose to medium stiff consistency and extend to boring termination
depths 25 feet below the surface. Sedimentation in ravine bottoms is 1 to 2 feet deep.

A review of the Soil Survey for James City County by the USDA-SCS indicates the site is
surficially dominated by the Silty, Clayey Sands and Sandy Clays of the Kempsville, Craven,
and Slagle series. These soils comprise the near surface soils which will largely be used as fill
and exposed as subgrade. These soils are of moderate to low plasticity and moderately erodible.
Their shrink-swell potential is low.

Groundwater Observations

Observations for groundwater were made during sampling and upon completion of the drilling
operations at each boring location. In auger drilling operations, water is not introduced into the
boreholes, and the groundwater position can often be determined by observing water flowing into
or out of the boreholes. Furthermore, visual observation of the soil samples retrieved during the
auger drilling exploration can often be used in evaluating the groundwater conditions.

Groundwater on this site occurs at depths of 20 or more feet below the surface in the higher site
elevations. The groundwater surface generally reflects the contour of the ground surface with
springs developing in ravines a short distance downstream of the site. Perched water seasonally
occurs in these ravine bottoms. Groundwater trends east and west away from the central high
ground to flow to tributaries of Bird and France Swamps, which themselves flow northward to
Ware Creek and the York River.

-
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PRELIMINARY GEOTECHNICAL FINDINGS
~ Foundation Design

Based on the subsurface conditions encountered in the soil borings, it appears that moderately
loaded structures with column loads up to about 250 kips can be supported by shallow spread
footings with settlements of 1 inch or less. The suitability of spread footing support of heavy
loads will depend on the structure’s tolerance for settlement. Footings supporting column loads
on the order of 250 to 300 kips could experience settlements of up to 1.5 inches. Where
settlement controls and for heavier foundation loads, a deep foundation (driven piles) can be
employed. Deep foundation types suitable for this site include driven timber or precast,
prestressed concrete piles, auger cast in place piles, and caissons.

For planning purposes, the following shallow spread footing bearing capacity design table is
presented. These preliminary design capacities are based on a maximum settlement of about one
inch .

Foundation Load Approx. Min. Fdn. Approx. Min. Fdn. Bearing Capacity
(kips) Width (Ft) Embedment (Ft) (ksf)
- <50 2.0 2.0 - 25
50-100 4.0 2.0 3.0
100-250 6.0 2.0 3.5

For foundations loaded in excess of about 250 to 300 kips, or where settlement or overturning
resistance are critical, it may be most desirable to employ a deep foundation system. Deep
foundations (piles) are considered appropriate for foundation loads in excess of about 250 kips
where settlement of less than about one inch controls. For the planning of a deep foundation
system, the following capacities are presented.

Allowable Allowable Uplift
Pile Type Pile Length +:| Compressive Load Resistance
(613 (tons) (tons)
10 inch Concrete 40 50 25
14 inch concrete 40 70 25
Treated Timber 40 30 10
14 inch Auger Cast 40 40 15

These capacities are based on anticipated conditions below boring termination depths and are
based on our experience in the project area. Other pile sizes and lengths could be employed and
substantially higher capacities achieved if necessary.
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Ground Slab Design

We expect that conventional slab-on-grade construction can be employed on this project. For
heavy industrial space, a granular base (porous fill) consisting of at least 6 inches of Aggregate
Base Material, VDOT Type I, Size 21-A, could be employed as the porous fill layer. For more
lightly loaded office space, a porous fill consisting of 4 inches of VDOT No. 57 Stone can be
employed. Alternatively, a clean, medium Sand classified as SP or better and containing less
than 10% passing the No. 200 Sieve could be employed. This granular layer will facilitate the
fine grading of the subgrade, provide more uniform bearing conditions, and help prevent the rise
of water to the bottom to the slab (capillary action). Where employed, the Aggregate Base
Material will help protect the subgrade from moisture penetration during construction as well as
provide for a working surface for construction traffic. Its use on slab areas should prove
advantageous. We estimate that a slab subgrade modulus, based on a standard plate load test
using a 1 ft. square plate, of 175 to 200 pci is available for this site. This modulus can be
increased by increasing the thickness of the granular base.

For heavily loaded machine pads subject to vibration, the granular subgrade soils should not
present unusual design issues associated with consolidation, although thorough subgrade
compaction should be achieved. For structural mat foundations, an effective subgrade modulus
on the order of 175 pci could be employed.

Pavement Design

Pavement bearing quality of the subgrade soils on this site is considered good relative to regional
conditions. We estimate that the CBR quality of on site soils primarily available from cut areas
will be on the order of 8 to 10. It is anticipated that cuts will primarily produce granular soils
from the higher site elevations. These soils will serve adequately for support of pavement
sections. Depending on the final grading, it may be necessary to import fill material. Locally
available fill is generally granular in nature and should provide relatively good pavement
support. Sands readily available to the site from local borrow pits can possess a CBR value of at
least 10. .

For the preliminary planning of pavement structures, we ant1c1pate that the following sectlons
will approximate final design sections:

WC057_STONEHOUSE_COMMERCE_PARK - 086



ECS Project No. 5020
Page 9

Standard Duty
(Automobile Traffic Only)

Subgrade: Stable and compacted.

Aggregate Base: Minimum 6.0 inches Aggregate Base Material Type I, Size 21-A.
Asphalt Base: None

Asphalt Surface: Minimum 2.0 to 2.5 inches Asphalt Surface Material.

Heavy Duty
(Tractor Trailer Traffic)

Subgrade: Stable and compacted.
Aggregate Base: Minimum 8 to 10 inches Aggregate Base Material Type I, Size 21-A.
Asphalt Base: Minimum 3.5 inches Asphalt Base Material.

Asphalt Surface: Minimum 2.0 inches Asphalt Surface Material.

Subgrade Preparation and Earthwork Operations

Stripping of “topsoil” materials will vary on site. In upland areas, a 6 to 8 inch strip would be
required to remove topsoil and organic debris. In ravines and swales, a strip on the order of 10 to
12 inches should be adequate to remove organic sediment. However, underlying materials will
be loose and seasonally wet. Therefore, depending on seasonal conditions, additional stripping of
1 to 1.5 feet could be required in low lying areas.

Soils on the site are primarily granular in nature and should not present unusual problems with
working during adverse seasonal conditions. In the James City County area, earthwork from
May through October generally encounters favorable weather for such operations. During winter
earthwork operations, aeration and drying of cut to fill soils may be necessary. It will be critical
during adverse seasonal conditions that ditches and swales be employed to enhance surface
drainage on the relatively flat site. As a design element, ditches and swales around the perimeter
of driveways, parking lots, and other pavements will contribute substantially towards enhancing
the life of these structures.
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All subgrades and subsequent lifts of engineered fill should be moisture conditioned to within
+3% of the optimum moisture content and compacted to at least 95% of the maximum dry
density in accordance with ASTM Specification D-698, Standard Proctor Method. In deeper fills

or under heavily loaded structures, a Modified Proctor specification may be warranted. '

The following fill types should be available for use on this project:

On-site Borrow Engineered Fill: Soil Material classification as CL, ML, SM, SC or better with
a maximum Liquid Limit of 45. Most soils available from on site cuts should satisfy this criteria.

Imported Engineered Fill: Soil Material classified as SM, SC, SP, or better which contains less
than 30% by weight Silt or Clay and is free of organics and debris and possesses a minimum
CBR quality of 10.0. Maximum aggregate size should be limited to 4 inches. Soils satisfying
this criteria are available from local pits.

Porous Fill/Drainage Fill: Clean crushed gravel (No. 57 Stone) or coarse graded granular
material with a maximum aggregate size of 1.5 inches and no more than 2% passing the #200
Sieve. As an alternative for Porous Fill below slabs, Aggregate Base Material could be employed
in a minimum 6 inch layer.

Aggregate Base: Aggregate Base Material Type I, Size 21-A.

The soil test borings do not indicate that excessively hard soil or rock will be encountered during
site grading and utility construction. Soils on this site are considered Type C relative to OSHA
excavation safety requirements, and sloughing or seeping from the surficial layers into the
excavations should be expected.

Dewatering and Drainage

Most utility excavations on this site should not require extensive dewatering as groundwater is
located well below the anticipated design building and pavement grades. Therefore, dewatering
using sump pumping operations should prove effective.

At least two ravines which enter the site development area are seasonally wet. These may
require construction two foot diameter French drains which extend through the bottom of the
ravines to a day lighted discharge point.

In order to maintain positive site drainage and optimize earthwork conditions, particularly during

adverse seasonal conditions, the use of ditches and swales around the perimeter of pavement
areas is highly recommended as part of the site civil design.
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Closing

Once site planning has progressed to the point that structures are being located on site, we
recommend that a more thorough geotechnical exploration be performed. This exploration
should include the following investigative procedures to determine specific geotechnical
parameters for the site: :

1. Additional soil borings to more thoroughly ascertain subsurface conditions. Soil
borings to depths of 40 feet or more will be required if a pile foundation is indicated.

2. CBR testing of shallower surface soils to determine slab and pavement bearing design
parameters.

3. Additional laboratory testing as required to evaluate and characterize soil properties.

This information, used in conjunction with a more extensive drilling program, should provide the
design information necessary to more closely define bearing and settlement parameters for soils
on this site.
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SOURCE: SITE VICINITY MAP

! USGS 7.5 MINUTE SERIES

TOPOGRAPHIC QUADRANGLE. STONEHOUSE INDUSTRIAL SITE

JAMES CITY CO., VIRGINIA

TOANO, VA INEERIN
] 1965 NSULTING
VICES,LTD ECS. LTD. PROJECT NO. 3.5020
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OWNER JOB # BORING # SHEET
STONEHOUSE, INC. ) 5020 B—1 1 oF 1
PROJECT NAME ARCHITECT-ENGINEER
STONEHOUSE INDUSTRIAL SITE ; =
SITE LOCATION —O— CALIBRATED PENETI;OMETER
JAMES CITY COUNTY, VIRGINIA Lo TP
= ' PLASTIC WATER LIQUID
g LIMIT % CONTENT % LIMIT %
@ - X & A
E % ] = DESCRIPTION OF MATERIAL £
< | Ble | & -
= S E % N 5 110 2.0 3,0 4|o 59+
E 21819 E‘ E l STAb;DARD P'ENETRATX’ION
= | &| 5| % S| SURFACE ELEVATION 97.00 = ® BLOWS/FT.
O ui ] = 10 20 30 40 50+
Silty Fine SAND, Tan, Moist to Wet, — : : : : :
T} 1 |SS|24|24] Very Loose, (SM) [Perched Water at [T
2’] — 958
] L o
712 |SSi24|24 Siity Fine SAND With Clay Seams, —
Yellowish Tan, Moist, Loose to —
5—] 3 |ss|e4lpe; Medium Dense, (SM-SC) —
- - . Silty Fine to Medium SAND, Orangish |-
- 4|SS|24124] Tan, Moist, Medium Dense, (SM) — SC
- i Silty Fine SAND, Trace Clay Lenses —
15 |SS|24124] 5 12, Tan, Moist, Medium Dense, —
10— (SM) -
15— 6 |ss|18] 18] [
] — 8C
20 7 |ss|18 |18 - Qat :
i SR
J s |ss|is|ie — @21
25 - — : :
- END OF BORING @ 25.0° —
— — 70
30— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPECZ IMN-SITU THE TRANSITION MAY BE GRADUAL
WL S OR D) | BORING STARTED 2—-17-99 TOPSOIL DEPTH: 6"
WL BCR ACR | BORING COMPLETED 2-17-99 CAVE IN DEPTH ® 10.3'
YL DRY RI6 DVORAK ForEMAN ROBBIE DRILLING METHOD HOLLOW STEM AUGER
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OWNER JOB # BORING # SHEET
STONEHOUSE, INC. 50_20 B-2 1 oF 1
PROJECT NAME ‘ ARCHITECT-ENGINEER
STONEHQUSE INDUSTRIAL SITE S ——————
SITE LOCATION —O— CALIBRATED PENE’I‘!;OMETER
JAMES CITY COUNTY, VIRGINIA P 4
FZ~ PLASTIC WATER LIQUID
g _ LIMIT % CONTENT % LIMIT %
2] - X & A
g % = DESCRIPTION OF MATERIAL £
= |glElG|S - 10 20 30 40 50+
E |2 Elelx c e
%‘ = :_':f g g . s STANDARD PENETRATION
5 ‘2‘ 5 8 SURFACE ELEVATION 9500 3 R BLOWS/FT.

O 73 vi|l ] x@ 10 20 30 40 50+
- Silty Fine SAND, Light Tan, Moist,, — : : : : :
7! [SS|24({24] Very Loose to Medium Dense, (SM) [

2 |ss|24|c4 =
— Silty Fine SAND, Trace Clay, — :
5—__ 3 |SS|24 |24 Orangish Tan, Moist, Medium Dense, ___90 c0
(SM) — : :
— 4 [SS|24 |24 = 21
Silty Fine SAND, Trace Clay Lenses, — : :
N Yellowish Tan, Moist, Medium Dense [ p
p— 4 1) ¥ £ — J
. S1SS(e4 2 (SP-—-SM) — :
10 — 85 :
15 ¢ |ss|18 18 — 80 ® 20
1
[ |
| — |

20—] 7 [ss|18]18 — 75 920
s |ss|is|18 ' —

25 — 70
- END OF BORING @ 25.0° —

30— —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

WL WS OR €D) | BORING STARTED 2—-17-99 TOPSOIL DEPTH: 5”7

WL BCR ACR | BORING COMPLETED 2-17-99 CAVE IN DEPTH ® 1§.5’

Y. DRY RIG DVORAK ForEMAN ROBBIE DRILLING METHOD HOLLOW STEM AUGER
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OWNER JOB 2 BORING # SHEET
STONEHOUSE, INC. : 5020 B-3 1 oF 1
PROJECT NAME ARCHITECT-ENGINEER
STONEHOUSE INDUSTRIAL SITE
SITE LOCATION —O—  CALIBRATED Psmgoummz
JAMES CITY COUNTY, VIRGINIA Lo TN L,
z PLASTIC WATER LIQUID
£ , LIMIT % CONTENT % LIMIT %
. X A
E g _ DESCRIPTION OF MATERIAL E %
& I BIEIE et
= g E 2 = é 1{0 2{0 silo 4=o 5(})4-
§ 5121383 % = STANDARD PENETRATION
51§55 | 3| SURFACE ELEVATION 103.00 = @ BLOWS/FT.
0 7 2R = 10 20 30 40 50+
Silty Fine SAND, Trace Roots, — : : : : :
7 L |SS|24 24 Grayish Tan, Moist, Very Loose, n
(SM) —
12 [5S|24124) Silty to Clayey Fine SAND, —100
Yellowish Tan, Moist, Loose to —
5_: 3 |ss|24|24| Medium Dense, (SM-SC) —
- 4 |ss|es|es -
. - 95
Silty Fine SAND, Trace Clay, =
-] S |SS|24 |24 Reddish Tan, Moist, Medium Dense, —
10— (SM) ~
- Silty Fine SAND With Clay Lenses, =
] Yellowish Tan, Moist, Medium Dense, rQO
. (SM) L
15 ¢ |ss|i8 18 -
. — 85
20— 7 |ss|is |18 —
- ) — 80
18 issjig |18 o
25 ] n
- END OF BORING @ 25.0° —
: 75
30— =

THE STRATIFICATION LINES REPRESENT THE. APPROXIMATE BOUNI=RY LIMES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

WL ) WS OR @D | BORING STARTED 2-17-99 | TOPSOIL DEPTH: 77
WL BCR- ACR | BORING COMPLETED 2_1 7_99 CAVE IN DEPTH ® 18.3’
v.. DRY Ric DVORAK rozemaN ROBBIE DRILLING METHOD HOLLOW STEM AUGER
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OWNER JOB # BORING # SHEET
STONEHOUSE, INC. : 5020 B—4 1 OF 1
PROJECT NAME ARCHITECT~ENGINEER
STONEHOUSE INDUSTRIAL SITE

SITE LOCATION

~(C~ CALIBRATED PENETROMETER

2
JAMES CITY COUNTY, VIRGINIA S
z PLASTIC WATER LIQUID
£ LIMIT % CONTENT % LMIT %
[ - - X & ~A
E % = DESCRIPTION OF MATERIAL £
vl R z 10 20 30 40 50+
= szl e8] = =) 1 4 ) ! )
g 213838 p>‘5’ = | STAI\;DARD PlENETRA';'ION |
a % g g | 8| SURFACE ELEVATION 129 00 5 BLOWS/PT.
O 7] [ZI R} = 10 20 30 40 50+
- Silty Fine SAND, Trace Roots, — : : : : :
—| 1 |SS|24/24| Grayish Light Tan, Moist, Loose, - ® 4
(SM) 120 (g
-12|SS|24|24] "Sity Fine SAND, Orangish Tan, — 5
Moist, Loose to Medium Dense, (SM) }- :
5—: 3{SS|24 |24 —
- 4 |sslaalas 115
- Fine Sandy Silty CLAY, Gray and —
7] 5 |SS|24|24] Red, Moist, Stiff, (CL) —
10— —
] — —110
— Silty Fine SAND, Trace Clay, Gray —
] and Red, Moist, Dense, (SM) —
15 ¢ |ssiig|18 [
- —105
20— 7 |ssligl1g| Silty Fine SAND, Trace Clay Lenses, —
] Light Gray, Moist, Medium Dense, B
] (SM) -
] — 100
] Silty CLAY and Silty Fine Sand —
Seams, Gray and Red, Moist, Medium |-
A8 lssliglis Dense, Medium Stiff, (SM—CL) —
25— —
] END OF BORING @ 25.0° -
— — 95
30— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOiL TYPES IN-CITU THE TRANSITION MAY BE GRADUAL
WL WS OR @D | BORING STARTED 2—-17-99 TOPSOIL DEPTH: 6"
WL BCR ACR | BORING COMPLETED 2-17-99 CAVE IN DEPTH & {7.3’
WL DRY RIG DVORAK ForeMan ROBBIE DRILLING METHOD HOLLOW STEM AUGER'
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OWNER JOB # BORING # SHEET
STONEHOUSE, INC. : 5020 B-5 1 oF 1
PROJECT NAME ARCHITECT~ENGINEER
STONEHOUSE INDUSTRIAL SITE
SITE LOCATION —O— CALIBRATED PENETgOME'I‘ER
JAMES CITY COUNTY, VIRGINIA Lo TN L
- PLASTIC WATER LIQUID
g : LIMIT % CONTENT % LUMIT %
X A
£ § = DESCRIPTION OF MATERIAL £ @
ml <2 =
L2 . £1E
= g E z S é 1|Lo z{o 3{0 4:0 5({)4-
§ |318/2|¢ S STANDARD PENETRATION
S| §| 5| Q| SURFACE ELEVATION 111.00 5 BLOWS/FT.
O o | 9 o 10 20 30 40 50+
- Silty Fine SAND, Trace Roots, Tan, = : : : : :
] SS|24124)  \Moist, Very Loose, (SM) — 110
— 2 |ss|24]24 [
- Fine Sandy CLAY, Reddish Brown, —
5—] 3 |SS|24|24] \Moist, Medium Stiff to Stiff, (CL) ~
- :‘105
- 4 |ss|24 |24 -
s |ss|ea|24| Silty Fine SAND, Gray and Tan, [
104 Moist, Medium Dense, (SP-SM) —
= 100
- Fine SAND, Trace Silt, Light Tan to —
3 Reddish Tan, Moist, Medium Dense, [
- (SP—SM) -
15 5 |sslig|18 -
- - — g9z
20— 7 |ss|18]18 —
= — 90
18 Ss|ig}18 V [
257 —
- END OF BORING @ 25.0° — 85
7 —
30— -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDAZY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

V. Contact@23.6° Ws OR @D | BORING STARTED 2-16-99

TOPSOIL DEPTH: NONE

WL BCE ACR B>0RING COMPLETED 2 -16—99

CAVE IN DEPTH ® 17.2’

. DRY RiIc DVORAK ForeMay ROBBIE

DRILLING METHOD HOLLOW STEM AUGER
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OWNER JOB # BORING # SHEET
STONEHOUSE, INC. 5020 B—-6 1 oF 1
PROJECT NAME ARCHITECT-ENGINEER
STONEHOUSE INDUSTRIAL SITE =
SITE LOCATION ~O—~ CALIBRATED szxgom:rr-:n
S/FT.
JAMES CITY COUNTY, VIRGINIA I
= s PLASTIC WATER LIQUID
ES © LIMIT % CONTENT % LIMIT %
£ ) . X & A
£ % = DESCRIPTION OF MATERIAL £
=2 Bl | B =
= g E g N § 1:0 zfo 3:0 4{0 5(?+
:E 2188 g - s STANDARD PENETRATION
5| §|§| 3| SURFACE ELEVATION 117.00 3 ® BLOWS/FT.
O ) [Z ] = . 10 20 30 40 50+
— _ Fine Sandy SILT, Tan, Moist, Soft, — : : : : '
7 1 1SS|24|24 (ML) = :
— 115
| 2 |ss|24 |24 — :
] _ | Fine Sandy Clayey SILT, Light L §
5—] 3 |SS[24124) Brown, Moist, Medium Stiff, (ML) ~ o
J 4 |ss|e4]za L 1ic 2:
oA Silty Clayey Fine SAND, Reddish —
71 5|S%/24|24] Brown, Moist, Medium Dense, (SM) I~
10— =
. 10z
15— ¢ |ss|ig|1g| Silty Fine SAND, Reddish Brown, —~
7 ) Moist, Dense, (SM) [
7 107
20— 7 |ss|i8|18 —
Fine SAND, Trace Silt, Light Tan, —
7 Moist, Medium Dense, (SP) 9=
1 8lss|18]18 [
25— —
. END OF BORING @ 25.0° [~
- — 9c
30— —
THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPEZ IN-SITU THE TRANTITION MAY BE GRADUAL
WL WS OR €D | BORING STARTED 2—-16-99 TOPSOIL DEPTH: 77
WL BCR ACR | BORING COMPLETED 2-16-99 CAVE IN DEPTH @ 1§.0’
. DRY RIG DVORAK ForEMAN ROBBIE DRILLING METHOD HOLLOW STEM AUGER
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OWNER JOB # BORING # SHEET
STONEHOUSE, INC. 5020 B-7 1 oF 1
PROJECT NAME ARCHITECT-ENGINEER
STONEHOUSE INDUSTRIAL SITE =
SITE LOCATION —C— CALIBRATED PENETROMETER
JAMES CITY COUNTY, VIRGINIA Coe TN, s
= PLASTIC WATER LIQUID -
= LIMIT % CONTENT % LIMIT %
X A
E § — DESCRIPTION OF MATERIAL E 6
< =z famd
‘E’ g E % ‘: z 1}0 z}o 3{0 4:) 5(})+
s [ 2)8/3 g s STANDARD PENETRATION
S1§| 5| 5| SURFACE ELEVATION 96.00 5 BLOWS /FT.
O P P 1%} o2 10 20 30 40 50+
— Silty Fine SAND, Tan, Moist, Very — : : : : :
7 ! [SS|24|24| Loose, (SM) [Saturated 2.0°-4.0°'] | 95 :
- 2 |ss|24 |24 -
- Silty Fine SAND, Trace Clay, Light |- :
5__ 3|SSjc4 24 Brown, Moist to Wet, Very Loose, — :
(SM) [Trace Clay Lenses from 6.0'] }— 90 :
——( — .
— 4 |ss|24 )24 — :
- Silty Fine SAND With Clay Seams, - ;
7] 5|SS|24{24| Reddish Brown, Moist, Medium Dense, |~ 26
10 (SM) [Wet from 15.77] = :
- — 85 :
15— 6 |ss|is]18 - :
- — 80 §
20— 7 |ss|is |18 — ;
75 ;
718 |ss|i8]18 ~ g4f
25— - :
. END OF BORING @ 25.0° [=70
30— —

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNTARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

V. Perched@2.3’—4#s or @ BoRING STARTED 2-16-99 | TOPSOIL DEPTH: 4”
WL BCR ACR | BORING COMPLETE.ID 2_1 6_99 CAVE IN DEPTH ® 18.2'
. 15,7’ RIG DVORAK ForEMAN ROBBIE DRILLING METHOD HOLLOW STEM AUGER
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OWNER JOB # BORING # SHEET
STONEHOUSE, INC. 5020 B-8 1 oF 1
PROJECT NAME ARCHITECT-ENGINEER
STONEHOUSE INDUSTRIAL SITE
SITE LOCATION O CAUBRATP'ZF%NI;ENFEPTEOMETER
JAMES CITY COUNTY, VIRGINIA 1 2 AL
= s PLASTIC WATER LIQUID
g , LIMIT % CONTENT 7% UMIT %
& ] ' - X € A
E % = DESCRIPTION OF MATERIAL B
=4 Rl E -
= g E 2 . 5 1{0 z}o 3}0 4}0 5c‘3+
& Q| | w| s =
a g g % g SURFACE ELEVATION 103.00 g STANDAS,?O;SE;«}E;RMON
0 b vl = 10 20 30 40 50+
— Fine Sandy SILT, Gray, Moist to — : : : : :
O ! [SS|24|24)  Wet, Very Loose, (SM—ML) [Perched [T 3: :
Water] = : :
- 2 |ss|24|24 —100fK 2
3 Silty to Clayey Fine SAND With - ; ‘§
50—} 3|SS|24|24] Roots, Gray, Wet, Loose, (SM—SC) — e 165
[Perched Water] V= A
14 (55{24|2% TFine Sandy CLAY, Light Gray, Moist |
to Wet, Soft to Medium Stiff, (CL) — 95
dsisslea 84'\[Perched Water] /:
10 Fine SAND, Trace Silt and Clay —
] Lenses, Light Tan, Moist, Medium [
— Dense, (SP-SM) -
- — 90
15 ¢ [ss|ig |18 ~
E o5
20— 7 ss|18 |18 ~
. Silty Fine SAND, Yellowish Tan, -
7 Wet, Medium Dense, (SM)- . — 80
18 issjie|1s ' [~
25— -
- END OF BORING @ 25.0° -
- — 75
30— -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETWEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL

V. Perched@2-—8.5%s orR §D | BORING STARTED 2—16-99 TOPSOIL DEPTH: 6”
WL BCR ACR | BORING COMPLETED 2_ 16_99 CAVE IN DEPTH @ 22‘0’
. 22.0 RI6 DVORAK ForEMAN ROBBIE DRILLING METHOD HOLLOW STEM AUGER
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APPENDIX III

Boring Location Diagram
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APPENDIX 1V

Unified Soil Classification System
Reference Notes for Boring Logs
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Unified Soil Classification System (ASTM D-2487)

G,ouP spe . . -
Major Divisions ISymbols Typical Names Laborataory Classification Criteria
. 3 B :
2 F] .. 'g B Dgo (030)2
< 2 £ GW | Well-graded gravels, gravel-sand mix- 4 E | g, = — greater than 4; G, = between 1 and 3
2=l 30 tures, littie or no fines a > Do . D0 X Dgp
HEE s 3
- < c o o ‘mix- §
® N 23| S e GP Poorly graded grav?ls,gravel sand mix < E, Not meeting all gradation requirements for GW
0 £215% tures, little or no fines B £
@ Q - - =
; 3 8 - £ b 3
@ 2w O S =2
g (582 2 o2
O=clut voa s
o S sie O nue
; 2Ll d d $Q S 8 .. p
] < |s - SN 2= o | Atterberg limits below A wpre g .
ETIT E_lamet— s; . y " Above “A’ line with PJ,
. 2-:' g 5 '5_- :E‘ GM . Silty gravels, gravel-sand.silt mixtures § z° :‘ :;. .g line or P.1. less than 4 berween 4 and 7 are border.
3 -g © 8 E § £ Hde 0O 3 line cases requiring use of
; 5 § s o8| GC Clayey gravels, gravel-sand-clay mix- | & £ z E‘g Atterberg limits below “A” | dyal symbols
i 2o = 3 £ tures B 5 OO q [line with P.1, greater than 7
‘ B 58 S
é 52 < Eg
- ®F L@
£% i ; =5 Dso Dsol?
3 % w £ sw Well-graded sands, gravelly sands, little | § .2 C, = — greater than 6; Cg = between 1 and 3
- Og R e s or no fines g § (227 Do X Dgg
- e | 88 =
.: '% .g g HS sP Poorly graded sands, gravelly sands, g ? Not meeting all gradation requirements for SW
2 Pol 22 little or no fines o s
€ L 5= ¥
Q w = p “ o2
< ga =z - o 8
- 8w Oa= =
s |80 e85 .§
=} - - o € c o
E.gozmg d sgﬂga » Y so p oo
- - . 2 - berg limits above A - Lo
EE £ & [SM®[™ Siity sands, sand-silt mixtures §23 g: € s;;e‘;rpf ;ess than 4 Limits plotting in hatched
T "% u S © o zone with P.l. between 4
E5iE=? 26805 - and 7 are borderline cases
F4 D= . afcCoad . e p o
=®|3® =] sC Clayey sands, sand-clay mixtures 2 €T 8w Auerh.berg limits above *’A requiring use of dual sym-
2Elg g0 ED ¥ g |linewith Pl greater than 7 | |
Q € s 13 5 S®Eo s
2 (38 s828%sa
* <L ca§
3 Inorganic siits and very fine sands,
- w ML rock flour, silty or clayey fine sands,
- H or clayey silts with slight plasticity
. K zE Plasticity Chart
: 2 ] 5 - Inorganic clays of low to medium 60
8 = CcL plasticity, gravelly clays, sandy clays,
& " E silty clays, lean clays y
[} =2
z w fg oL Organic silts and organic silty clays of 50 /
s g low plasticity CH /
wE 4
38 x 40 v
“w = — 3z
B¢ ] . . g |
£ a c {norganic silts, micaceous or diatoma- 2 30 )
s = 2 MH | ceous fine sandy or silty soils, elastic 5 RSy
[~
) " - . P . OH and MH
@< TE silts ] o
- Lt o =8 = Ve
w R L] . 2
g 2 CH Inorganic clays of high plasticity, fat 20 .
E -]
- = S clays CL /
r3 =t o
c h= OH | Organic' clays of medium to high 10 CL-ML
o he] . s
- £ 3 plasticity, organic silts ML and
® g 0 /- OL
] P
s = 0 10 20 30 40 S0 60 70 80 90 100
>2. Liquid limit
5 g,'§ Pt Peat and other highly organic soils
s

GW-GC, well-graded gravel-sand mixture with clay binder.
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®Division of GM and SM groups into subdivisions of d and u are for roads and airfields only. Subdivision is based on Atterberg limits; suffix d used when
L L. is 28 or less and the P.). is 6 or less; the suffix u used when L_.L. is greater than 28.
Sgorderline classifications, used for soils possessing characteristics of two groups, are designated by combinations of group’ symbois.

For example:

From Winterkorn and Fang, 1975




REFERENCE NOTES FOR BORING LOGS

v L _Drilling and Sampling Symbols:

SS - Split Spoon Sampler DC - Dutch Cone Penetrometer ~ PM - Pressuremeter BS - Bulk Sample of Cuttings
ST - Shelby Tube Sampler PA - Power Auger (no sample) WS - Wash Sample RB - Rock Bit Drilling
RC - Rock.Core; NX, BX, AX HSA - Hollow Stem Auger

Standard Penetration Test (SPT) refers to the blows per foot of a 140 Ib hammer free falling 30 inches on a 2
in. O.D. split-spoon sampler, as specified in ASTM D-1586. The SPT blow count is commonly referred to
as the N-value. Typically the split-spoon sampler is driven to depths of 18 to 24 inches. The SPT result, N-
value, is commonly determined by summing the second and third 6-inch increments.

II. Correlation of Penetration Resistances to Soil Properties:

COHESIVE SOILS NON-COHESIVE SOILS
(CLAY, SILT and COMBINATIONS) (SAND, GRAVEL, SILT and COMBINATIONS)
CONSISTENCY| SPT,N UNDRAINED DENSITY SPT, N RELATIVE
(Blows/Foot) | SHEAR STRENGTH (Blows/Foot) DENSITY
C, (PSF) __(%)
VERY SOFT <2 <250 VERY LOOSE <5 0-15
SOFT 3-5 250 - 500 LOOSE 6-10 16-35
MEDIUM STIFF 6-10 500 - 1000 MEDIUM DENSE 11-30 36-65
STIFF 11-15 1000 - 2000 DENSE 31-50 66 -85
VERY STIFF 16- 30 2000 - 4000 VERY DENSE 51-80 86 - 98
HARD > 31 > 4000 EXTREMELY > 81 99 - 100
DENSE

[Particle Size Identification]:

e Boulders: 8 inch diameter or more
Cobbles: 3 to 8 inch diameter
Gravel: Coarse 1to 3 inch
Medium 1/2to 1 inch
Fine 1/4 to 1/2 inch
¢ Sand: Coarse 2.00 mm to 1/4 inch (diameter of pencil lead)
Medium 42 mm to 2.00 mm (diameter of broom straw)
Fine .074 mm to .42 mm (diameter of human hair)

III. Water Level Measurement Symbols:

WL - Water Level WS - While Sampling WD - While Drilling ACR - After Casing Removal
WCI - Wet Cave In DCI - Dry Cave In BCR - Before Casing Removal

The water levels are those water levels actually measured in the borehole at the times indicated by the
symbol. The measurements are relatively reliable when augering, without adding fluids in a granular soil.
In clays and plastic silts, the accurate determination of water levels may require several days for the water
level to stabilize. In such cases additional methods of measurement are generally applied.
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APPENDIX'V

Summary of Laboratory Test Data
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Engineering Consulting Services, Ltd.
| Richmond, Virginia
Laboratory Testing Summary

Project Number: 03:5020 Project Name: Stonehouse Industrial Site Date: 2/18/99
Project Engineer: R.C.M. Principal Engineer: R.C.M. . Summary By: Q.D.F.
Parcent Compaction
Boring Sample Depth |Moisture Liquid | Plastic | Plasticity| Passing [ Maximum [ Optimum | CBR Other
Number { Number (feet) |Content] UsC |AASHTO| Limit | Limit Index No. 200 | Density | Moisture | Value
(%) Sieve {pcf) {%)
[ B5 | S-1 [0.0-20] 138 | oM * * ¥ * 45.7 ¥ * ¥
B-5 S-3 40-6.01] 19.9 CL A-6 40 19 21 ¥ * * *
B-5 S-4 6.0-801] 21.1 SC * * * * 42.6 * * *
B-6 S-1 0.0-20{ 16.8 ML * * * * 56.9 * * *
B-6 S-4 6.0-80] 234 ML * * * * 56.2 * * *

B-8 S-3 40-6.0] 168 |, CL * * * * b4.4 * * *

Reddish Brown fine Sandy CLAY {CL)

Summary Key:

V = Virginia Test Method Hyd = Hydrometer . OC = Organic Content
S = Standard Proctor Con = Consolidation SA = See Attached
M= Modified Proctor DS = Direct Shear NP = Non Plastic

o GS = Specific Gravity * = Test Not Conducted
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o ety
B-5/S-3 4.0-6.0 [m] Reddish Brown fine Sandy CLAY (CL) 19.9 40 |1 19 | 21
/ ' n - - -
/ A - - -
/ A : -1 -1 -
/ X - - -
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/ e - - -
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! ¢ - - -
] ¥ -1~
X
Project: Stonehouse Industrial Site Engineering Consuiting Services Ltd.
Project No:  03:5020 Richmond, Virginia
Date: 2/18/99 Plasticity Chart
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DEVELOPMENT MANAGEMENT B e

101-E MounTts Bay Roap, P.O. Box 8784, WiLLIAMSBURG, VIRGINIA 23187-8784

Jamestown - (757) 253-6671 Fax: (757) 253-6850 E-maiL: devtman@james-city.va.us
' ‘ ’ CouNTY ENGINEER
CopE COMPLIANCE ENVIRONMENTAL DvISION PLANNING (757) 253-6678
(757) 253-6626 (757) 253-6670 ~ (757) 253-6685 INTEGRATED PEST MANAGEMENT
codecomp@james-city.va.us environ@james-city.vaus -~ planning@james-city.va.us  (757) 253-2620
July 22, 2002

Ms. Monica Francesconi
Environmental Coordinator
John Deere Vehicle Group

P.O. Box 3540

Williamsburg, Va. 23187-3540

Re: John Deere Complex
Project Closeout

Dear Ms. Francesconi:

In response to your recent request relative to closing out permits for the above referenced pro_]ect,
the Environmental Division has reviewed active and record file information and considers the followmg
projects as “active” at the John Deere complex:

County Plan No. Project Description

SP-47-99 John Deere Vehicle Group Facility
SP-108-00 Gator Demonstration Track
SP-107-01 Outparcel Building Addition

The main site plan, which is the John Deere Vehicle Group Facility (SP-47-99), had four (4)
onsite wet pond stormwater management/best management practices (BMP) facilities constructed as part
of the stormwater management plan for the overall plan of development. For clarity purposes, I have
listed BMP information for your use:

Basin Location Assigned County BMP ID Code
Stormwater Basin A Northwest Corner of Site WC 055
Stormwater Basin B North of Main Building WC 056
Stormwater Basin C ~ North of Outparcel Building ~ WC 057
Stormwater Basin D  East of Gator Track WC 058

Based on our review of the project, the following items must be addressed prior to release of the
developer’s surety instrument for the stormwater management/BMP facility at the site. In general, it
consists of receiving proper certification information and addressing any construction-related items
associated with the BMPs as well as addressing any remaining “site-related” issues, such as any drainage
or erosion problem areas found with any of the three sites listed above.
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Record Drawing and Construction Certifications:

Note # 18 on Sheet 12 of the approved plan required as-built drawings and construction
certification for the detention/BMP facilities. Note # 7 on Sheet 3 of the approved plan required
construction certification of the detention/BMP facilities upon completion. Therefore, as-builts and
construction certification are required for each of the facilities. None were received. To aid in
understanding current submittal requirements for record (as-built) drawings and construction
certifications, I previously forwarded a copy of the information packet entitled James City County,
Environmental Division, Stormwater Management/BMP Facilities, Record Drawing and Construction
Certification, Standard Forms and Instructions. ‘ : :

- Once information as such is received for all the facilities, we can proceed with the final field
inspection of all four stormwater management facilities. A final field inspection will determine if any
construction-related items are necessary for completion. Construction-related items for wet pond
facilities may consist of, but are not limited to, the following: the removal of obstructions such as debris,
litter, trash, sediment, vegetation, etc. from any incoming pipes or channels and/or principal or :
emergency spillways for the ponds; removal of trees, shrubs or woody vegetation from constructed
earthen embankments; repair of erosion or bare soil areas on fill embankments or interior graded side
slopes of the ponds, stabilization of any denuded areas associated with BMP construction or correction of
items not constructed or built in accordance with the approval plans or specifications. When performing
the final inspection, we will consider normal wear and tear associated with the age of the facility in
determination of construction-related items that need performed. Action would only normally be
required for any detrimental conditions that affect stormwater function or structural integrity of the
BMPs. (Note: It is our normal process to not proceed with final inspection of stormwater management
Jacilities until such time as the record drawings and construction certifications are received, reviewed 5
and compared for consistency to approved design plan requirements; however, based on the plant’s ' e
current situation, our division will consider advance inspections to help expedite the process, if desired.) o

Once the final inspection is completed, you will be informed if any construction (field) related
items are present or need addressed for the four BMPs. If the record drawings and construction
certification are found to be satisfactory and no construction-related items are present, or if construction-
related items present are properly addressed, we can proceed with final release of the surety on the
project.

Site Issues:

Any remaining site erosion or drainage problem areas would also need to be resolved prior to full
release of surety being held for erosion and sediment control purposes. This includes those items already
conveyed to Kevin Kolda, Facilities Engineer, via inspection reports by our assigned inspector, Jim
Rudnicky, or those that may be present upon final inspection of the site or upon final inspection of the
BMPs. Recent inspection reports from our division included directives to repair riprap at the outfall from
Basin A, remove inlet protections around the Outparcel Building and stabilize various slopes associated
with the Gator Demonstration Track project. As of the date of this letter, these items have not been
started nor completed. -
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Please contact me at 757-253-6639 or the aésigned EﬁVirOhméntal Divi}sionvinspector, Jim
Rudnicky, at 757-259-4026 if you have any further comments or questions. o o

Environme Division

G:\SWMProg\AsBuilts\SP4799.wc055
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§cott Thomas

From: Darryl Cook

Sent: Thursday, July 18, 2002 7:33 AM

To: Scott Thomas; Pat Menichino; Jim Rudnicky; Gerry Lewis

Cc: Joan Etchberger

Subject: RE: John Deere Permits

We should proceed as we normally do - I'm not sure there is anything else we can do even tho the plant is closing. Send a

letter telling them what we need regarding the BMP AB and CC (I feel like I'm working for the Army again - all these
acronyms). | would include in the letter what we need to close out the projects and release the surety. The AB and CC
are just part of what they need to do to finish. | think that Jim has done some of that notification work on the E&S
deficiencies so we should mention in the letter which items we have already notified them of. If there are any additions to
the site work because of work related to the BMP closeouts, we can give them a heads-up in the letter that any land
disturbing that occurs incidental to the BMP closeout work will need to be corrected and stabilized before bond release.

From: Scott Thomas

Sent: Wednesday, July 17, 2002 5:21 PM

To: Darryl Cook; Pat Menichino; Jim Rudnicky; Gerry Lewis
Cc: Joan Etchberger

Subject: John Deere Permits

Yesterday | got a call from Monica Francesconi, Environmental Coordinator with John Deere Vehicle Group (564-
2643).

She stated that in lieu of the plant closing, they are trying diligently to close out all permits associated with the facility.
We discussed the site briefly and | told her that | would need to sort through the project information and get back to
her.

Following our conversation, | looked at the files and discussed it with Joan, Jim and Gerry. It appears the following
three projects are still considered "active" as we still hold E&SC surety:

SP-47-99  John Deere Vehicle Group (Main Site & BMPs) $275,000
SP-108-00 Gator Demonstration Track $ 50,000
SP-107-01 Outparcel Building Addition $ 0 Rider to Main Site

In researching the main site, there are 4 BMPs that were constructed as part of the original main site track under SP-
47-99. These BMPs are Stormwater Basins A, B, C & D. The onsite BMPs were not inventoried into the databases
therefore, | initially presumed that as-builts and construction certifications were never received. In talking with Gerry
and researching the files, this appears to be the case.

As-builts (AB) and construction certifications (CC) were definitely required for each of the onsite BMPs and projects.
The following are ways that | have confirmed the need for AB and CC based on file information:

Original Plan (SP-47-99)

1. Env Div comment # 3 dated April 27th 1999 required AB and CC.

2. Engineers response to Env Div comment # 3 stated AB will be provided and notes were added to the plan to
require CC.

2. Note 7 on Sheet 3 of the plan required CC of BMPs upon completion.

3. Note 18 on Sheet 12 required AB and CC.

Gator Demo Track (SP-108-00)
Drains to Basins C & D. Note 19 on Sheet 3 required AB & CC.

Outparcel Addition (SP-107-01)
Drains to Basin C. Note 20 on Sheet C3 required AB & CC.

As you can see the need for AB and CC is well documented. | have also cleaned out the files of stormwater/drainage
information and assigned BMP ID Code numbers, created as-built files and input each of the BMPs into the GIS and
Access databases.
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WC 055 Stormwater Basin A NW corner of site

WC 056 Stormwater Basin B North of Main Building

WC 057 Stormwater Basin C  North of Outparcel Building
WC 058 Stormwater Basin D  East of Gator Track

I need to respond back to Monica ASAP on what remains to close the projects. | would need to know if we should
proceed as usual, or if due to the plant closing, there would be any special requirements imposed on these projects.
With the uncertainty of who may occupy the property in the future, | feel it is warranted to ensure that we proceed in
the usual fashion to obtain and review as-builts and construction certifications, perform a final field inspection of the
BMPs and have them perform any field (construction) related items as necessary (ie. trees, sediment removal,
conversion, etc.).

Also, | think it would be best to send a letter to Monica, outlining specifically what remains to close the projects or
release the bonds. This would include requesting as-builts and construction certifications for the facilities. | am not
sure how to handle any "site" issues that Jim may have, whether it is best to outiine those in the letter or wait till we
perform final inspections on the BMPs as there may construction-related issues for the ponds. It appears that some
recent inspection reports were issued for the project.

Any suggestions on how to proceed within the relatively short time frame available, both from the BMP and site
perspective?

Scott
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Scott Thomas

From: Jim Rudnicky

Sent: Thursday, July 18, 2002 8:21 AM

To: Scott Thomas; Darryl Cook; Pat Menichino; Gerry Lewis
Cc: Joan Etchberger

Subject: RE: John Deere Permits

As a followup to this note - | issued inspection reports to fix a riprap outfall from Basin A, remove inlet protections and
stabilize slopes on the gator track. As of Tuesday this work has not been started.

Jim

----- Original Message-----
From: Scott Thomas
Sent: Wednesday, July 17, 2002 5:21 PM
To: Darryl Cook; Pat Menichino; Jim Rudnicky; Gerry Lewis
Cc: Joan Etchberger

Subject: John Deere Permits

Yesterday | got a call from Monica Francesconi, Environmental Coordinator with John Deere Vehicle Group (564-
2643).

She stated that in lieu of the plant closing, they are trying diligently to close out all permits associated with the facility.
We discussed the site briefly and | told her that | would need to sort through the project information and get back to
her.

Following our conversation, | looked at the files and discussed it with Joan, Jim and Gerry. It appears the following
three projects are still considered "active” as we still hold E&SC surety:

SP-47-99  John Deere Vehicle Group (Main Site & BMPs) $275,000
SP-108-00 Gator Demonstration Track $ 50,000
SP-107-01 Outparcel Building Addition $ 0 Rider to Main Site

In researching the main site, there are 4 BMPs that were constructed as part of the original main site track under SP-
47-99. These BMPs are Stormwater Basins A, B, C & D. The onsite BMPs were not inventoried into the databases
therefore, | initially presumed that as-builts and construction certifications were never received. In talking with Gerry
and researching the files, this appears to be the case.

As-builts (AB) and construction certifications (CC) were definitely required for each of the onsite BMPs and projects.
The following are ways that | have confirmed the need for AB and CC based on file information:

Original Plan (SP-47-99)

1. Env Div comment # 3 dated April 27th 1999 required AB and CC.

2. Engineers response to Env Div comment # 3 stated AB will be provided and notes were added to the plan to
require CC.

2. Note 7 on Sheet 3 of the plan required CC of BMPs upon completion.

3. Note 18 on Sheet 12 required AB and CC.

Gator Demo Track (SP-108-00)
Drains to Basins C & D. Note 19 on Sheet 3 required AB & CC.

Outparcel Addition (SP-107-01)
Drains to Basin C. Note 20 on Sheet C3 required AB & CC.

As you can see the need for AB and CC is well documented. | have also cleaned out the files of stormwater/drainage
information and assigned BMP ID Code numbers, created as-built files and input each of the BMPs into the GIS and
Access databases.

WC 055 Stormwater Basin A NW corner of site
WC 056 Stormwater Basin B North of Main Building
WC 057 Stormwater Basin C  North of Outparcel Building

1
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WC 058 Stormwater Basin D  East of Gator Track

I need to respond back to Monica ASAP on what remains to close the projects. | would need to know if we should
proceed as usual, or if due to the plant closing, there would be any special requirements imposed on these projects.
With the uncertainty of who may occupy the property in the future, | feel it is warranted to ensure that we proceed in
the usual fashion to obtain and review as-builts and construction certifications, perform a final field inspection of the
BMPs and have them perform any field (construction) related items as necessary (ie. trees, sediment removal,
conversion, etc.).

Also, | think it would be best to send a letter to Monica, outlining specifically what remains to close the projects or
release the bonds. This would include requesting as-builts and construction certifications for the facilities. | am not
sure how to handle any "site" issues that Jim may have, whether it is best to outline those in the letter or wait till we
perform final inspections on the BMPs as there may construction-related issues for the ponds. It appears that some
recent inspection reports were issued for the project.

Any suggestions on how to proceed within the relatively short time frame available, both from the BMP and site
perspective?

Scott
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Scott Thomas

From: Scott Thomas

Sent: Wednesday, July 17, 2002 5:21 PM

To: Darryl Cook; Pat Menichino; Jim Rudnicky; Gerry Lewis
Cc: Joan Etchberger

Subject: John Deere Permits

Yesterday | got a call from Monica Francesconi, Environmental Coordinator with John Deere Vehicle Group (564-2643).

She stated that in lieu of the plant closing, they are trying diligently to close out all permits associated with the facility. We
discussed the site briefly and I told her that | would need to sort through the project information and get back to her.

Following our conversation, | looked at the files and discussed it with Joan, Jim and Gerry. It appears the following three
projects are still considered "active” as we still hold E&SC surety:

SP-47-99  John Deere Vehicle Group (Main Site & BMPs) $275,000
SP-108-00 Gator Demonstration Track $ 50,000
SP-107-01 Outparcel Building Addition $ 0 Rider to Main Site

In researching the main site, there are 4 BMPs that were constructed as part of the original main site track under SP-47-
99. These BMPs are Stormwater Basins A, B, C & D. The onsite BMPs were not inventoried into the databases therefore,
l'initially presumed that as-builts and construction certifications were never received. In talking with Gerry and researching
the files, this appears to be the case.

As-builts (AB) and construction certifications (CC) were definitely required for each of the onsite BMPs and projects. The
following are ways that | have confirmed the need for AB and CC based on file information:

Original Plan (SP-47-99)

1. Env Div comment # 3 dated April 27th 1999 required AB and CC.

2. Engineers response to Env Div comment # 3 stated AB will be provided and notes were added to the plan to require
CC.

2. Note 7 on Sheet 3 of the plan required CC of BMPs upon completion.

3. Note 18 on Sheet 12 required AB and CC.

Gator Demo Track (SP-108-00)
Drains to Basins C & D. Note 19 on Sheet 3 required AB & CC.

Outparcel Addition (SP-107-01)
Drains to Basin C. Note 20 on Sheet C3 required AB & CC.

As you can see the need for AB and CC is well documented. | have also cleaned out the files of stormwater/drainage
information and assigned BMP ID Code numbers, created as-built files and input each of the BMPs into the GIS and
Access databases.

WC 055 Stormwater Basin A NW corner of site

WC 056 Stormwater Basin B North of Main Building

WC 057 Stormwater Basin C  North of Outparcel Building
WC 058 Stormwater Basin D  East of Gator Track

I need to respond back to Monica ASAP on what remains to close the projects. | would need to know if we should proceed
as usual, or if due to the plant closing, there would be any special requirements imposed on these projects. With the
uncertainty of who may occupy the property in the future, I feel it is warranted to ensure that we proceed in the usual
fashion to obtain and review as-builts and construction certifications, perform a final field inspection of the BMPs and have
them perform any field (construction) related items as necessary (ie. trees, sediment removal, conversion, etc.).

Also, | think it would be best to send a letter to Monica, outlining specifically what remains to close the projects or release
the bonds. This would include requesting as-builts and construction certifications for the facilities. | am not sure how to
handle any "site" issues that Jim may have, whether it is best to outline those in the letter or wait till we perform final
inspections on the BMPs as there may construction-related issues for the ponds. It appears that some recent inspection
reports were issued for the project.
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An“y suggestions on how to proceed within the relatively short time frame available, both from the BMP and site
perspective?

Scott
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JOHN DEERE VEHICLE GROUP
P.O. BOX 3540 « WILLIAMSBURG, VA 23187-3540 « TEL 757-564-2500 + FAX 757-564-2599

JOHN DEERE

05-29-02

TO: Mr. Scott Thomas,
RE: VPDES General Permit Notice of Termination [VAR4]
Permit #VAR450031

Scott,

If you have any questions regarding this Notice of Termination, please contact me
at 757-564-2643.

Thank you,

-

Monica Francesconi
Environmental Coordinator
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JUN-15-99 TUE 05:30 PM FAX NO.

» _— ST - = -
CARLISLE ASSOCIATES INC.
ARCHITECTS/ENGINEERS
POST OFFRICE BOX 11528
1015 GERVAIS STREET
COLUMBIA, SOUTH CAROLINA 29211
(803) 252-3232
(803) 799-9054 FAX
FACSIMILE TRANSMITTAL SHEET
To: From:
Darryl Cook, PE Gene Resch
Company: Date:
JCC Environmental Division June 15, 1999
Pax Nusnber: ‘T'otal No, Of Peget Including Cover:
757-253~6850 1
Phone Numbar; Project Name:
757-253-6673 Project Columbia
e ' Project Numbst:
Revised Drawings D48

O urcenT @ FOR REVIEW [J PER YOURREQUEST M pLEASE REPLY (] HARD COPY TO FOLLOW IN MAIL

NOTES/COMMENTS:
Darryl:

1 wanted to make sure that you received the latest rovised sheet 010 which showed the anti-seep collars on
the pond outlet pipes for Ponds “B” & “C”. Once you have reviewed the drawings, we would like to know
when the contractor can begin work on the pond embankments,

Also, after discussions with the grading contractor I want to make sure that cveryone has the same

understanding of the drawings, and the expectations of James City County, Therclore, we would like
answers to the following questions:

X, On shect 03, there is a note which permits substitution of HDPE pipe for RCP. Will JCC accept HDPE
pipe for the pond outfall pipes? — ©hst almcd risesr 7 :

' If RCP is required on the outfall pipes, must the joints be O-Ring type? = Yes

W We have indicated on Sheet 010, CMP anti-seep collars to be installed on the outfall pipes of Pond “B”
& “C”. Will JCC accept CMP anti-seep collars around HDPE, (if HDPE is acceptable), or RCP pipe?

_P[{ 'fE/ 5d ml/( ag /a/ﬁ_(
Gene Resch

cc: Chris Brinkley, MB Kahn

"This transmittal contains PRIVILRGED ANI CONFIDENTIAL information intended only for the use of the addressee(s).

If you are not the intended recipient or an employee o apent authorized to deliver it to the intended rccipient, you are hereby
WCO57_sARREHARISIRyGRIIWERECARIONHt is strictly prohibited.



Date Record Created:

- Print Form

Created By:

PRINTED ON:
Friday, March 12, 2010

3:28:40 PM

WATERSHED we
Wi o
PLAN NO SP-47-99
(12-1)(1-45)
1210100045
1/1/20

TAX PARCEL -

PIN NO

CONSTRUCTION DATE
PROJECT NAME John Deere Vehicle Group
FACILITY LOCATION

CITY-STATE

CURRENT OWNER

OWNER ADDRESS

OWNER ADDRESS 2

CITY-STATE-ZIP CODE

OWNER PHONE

MAINT AGREEMENT  No

EMERG ACTIONPLAN No I

Get Last BMP No |
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MAINTENANCE PLAN
SITE AREA acre
LAND USE
old BMP TYP
JCC BMP CODE
POINT VALUE

SVC DRAIN AREA acres.

SERVICE AREA DESCRI

-IMPERV AREA acres
RECV STREAM
EXT DET-WQ-CTRL
WIR QUAL VOL acre-ft

CHAN PROT CTRL
CHAN PROT VOL acre-ft

SWI/FLOOD CONTROL
GEOTECH REPORT

Additional Comments:

Wet Pond
A2 W_et VPond

LAST INSP DATE

CTRL STRUC DESC
CTRL STRUC SIZE inches
OTLT BARRL DESC

OTLT BARRL SIZE inch

EMERG SPILLWAY.

DESIGN HW ELEV
PERM POOL ELEV

2-YR OUTFLOW cfs
10-YR OUTFLOW cfs
REC DRAWING

CONSTR CERTIF

INTERNAL RATING

MISC/ICOMMENTS
Basin C north of outparcel bidg.

No

0.00

0.00

Inspected by:
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103 East 6th Street

Front Royal, Virginia 22630
Phone: 540.636.8800
Fax: 540.635.4147

E-mail: nsvrc@shentel.net

NORTHERN SHENANDOAH VALLEY
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103 East 6th Street

Front Royal, Virginia 22630
Phone: 540.636.8800

Fax: 540.635.4147

E-mail: nsvec@shentel.net

NORTHERN SHENANDOAH VALLEY
REGIONAL COMMISSION
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Tuesday, July 16, 2002 James City County Government - Environmental Division Page 1
Surety by Site Name
SUBDIVISION SILTATION
SURETY RELEASED? EXPIRATION |SURETY RELEASED? EXPIRATION | NAME
$0 ] _mozo $275,000 L] A JOHN DEERE
$0 L] _ Bond $50,000 [ ‘ JOHN DEERE - GATOR DEMONOSTRATION TRACK
$0 ] _ $0 L] 7 JOHN DEERE - OUTBUILDING ADDITION
Number Listed: 3
QR
v N
>
Q0
RN
N
S D
o S
N D P
» X

gw SiTE  SHFY7-97

ourBuoms HoorTion/ SP/07-0)
eAre VEr) redek-  SP-)0§-ov
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N DEERE - QUTBUILDING ADDITION

EES PAID AS OF 10/30/01-DISTURBED AREA NOT
ISTED ON PLAN.

urety Released?
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1JOHN DEERE - GATOR DEMONOSTRATION TRACK
Sit Plan ;|
Fee Paid?

Released?

CC Expiration Date:
Y

CcC Comment:

urety Released?
Expiration Date:
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Release Date: i v 8/1/2002.
NCLUﬁES GATOR DEM.TRACK 10/00

urety Released?
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VIRGINIA POLLUTANT DISCHARGE ELIMINATION SYSTEM (VPDES)

GENERAL PERMIT NOTICE OF TERMINATION
FOR STORM WATER DISCHARGES FROM CONSTRUCTION ACTIVITIES [ VAR4]

(Please Type or Print All Information)
1. - Construction Activity Operator

Name: John Deere Vehicle Group Inc.
Mailing Address: 3000 John Deere Road
City: Toano State:_VA Zip:__ 23168 Phone:_757-564-2500

2. Location of Construction Activity

Name: John Deere Vehicle Group Facility

Address: 3000 John Deere Road

City: Toano State:_ VA Zip: 23168
If street address unavailable: - Latitude Longitude

3. VPDES Storm Water General Permit Number: ___ VAR450031

4. Check the appropriate box indicating the reason for terminating coverage under the general permit.
O tamno 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:
"| certify under penalty of iaw that all storm water discharges from the identified construction activity that are authorized by a
VPDES general permit have been eliminated, or that | am no ionger the operator of the construction activity. | understand that
by submitting this notice of termination, that | 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 Notice of Termination does not release an operator from liability for any violations of

this permit.”
Print Name: _Curt Hoppestad Title: _Factory Manager.
Signature,/ 2 Zaz ;’2 ﬂ%‘; o1 M Date:__i@m
For Department of Environmental Quality Use Only DEQ-WATER FORM SWGP99-004-NOT (6/99)
Accepted/Not Accepted by: Date:
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ENVIRONMENTAL DIVISION REVIEW COMMENTS
JOHN DEERE
PLAN NO. SP-47-99 ( (& [peC
April 27, 1999

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

~ 2. An Inspection/Maintenance Agreement shall be executed with the county for the
' BMP facility for this prOJect

\‘ 3. As-built drawmgs must be provided for the detention basins on completion.. Also,
‘ a note shall be provided on the plan stating that upon completion, the construction
of the dams will be certified by a professwnal engineer who has inspected the -
structures during construction.

\» 4.  Provide and label the limits of clearing on the plan.

\: 5. Identify any off-site land disturbing areas requu‘ed with proper erosion control
medasures. :

™~ 6. Provide wire reinforced silt fence (super silt fence) below large fill slopes, including
all sediment basins.

~~.7. Provide a note on the plan that fill slopes will be stabilized in 10-foot vertical
increments as they are constructed.

wrid o ey ’
‘%éb Provide 3didd1t§onal mfo‘rmcmon on the sediment trcxps, including dimensions for
both wet and dry storage (length,width,depth) and size of stone outlets. &~ ¥ s
’Ns—é'-‘bs T TRua crwd TP LAND, ' > “l“,@;k\‘l»\c»
\ 9. Provide a sechment basin design worksheet for each of the proposed basins. A et
worksheet is ‘contained in the 1992 edmon of VESCH as are details and
specxﬁcahons "P\«-—ks,-._ e

m———r

)‘k..-

o & \V@ Replace the CMP portion of the riser pipes with aluminized steel or asphalt coated
steel pipe. ToeArenng |, S8 oo VO -

~ull Provide baffles in all three sediment basins to increase the flow length between
‘ inflow and outflow to a minimum of 2:1 in accordance with VESCH, 1992 edition.

(U 571_/ . Change the design of the outlet structures on all the detention/sediment basins.

NS G Flat tops are not acceptable as they tend to clog easily, causing continuing

maintencnce problems. Either provide a sloping top on the riser of at least 3:1 or

Needs +o ke g cage type grate as shown in enclosed figure from the Virginia Stormwater
M 40 sgan oy Management Hondbook.

b X . \\\1\3’) of
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13.

~u 4.

Revise the sediment basins to provide both wet and dry storage, and a method of

dewatering should maintenance be required. ~ \s duyaloe, y g T beweed

L B N LI TLARY L T
Page E-57 of the drainage calculations mislabels the hydrograph watershed
number 145 when it should be 142. Please examine to see if this causes a change
in the answer for the "Added Stormwater hydrographs” section and revise as
necessary.

Provide more information on how the discharge rates, and size and number of
orifices was determined for the 1-year storm release.

The drainage map, sheet C-1 shows 4.2 acres of drainage to the existing BMP,
while the calculations on sheets E-54 through E-58 indicate that 5.3 acres are
delivered to the BMP. Please clarify the discrepancy to ensure that the capacity
of the BMP is not exceeded.

Provide a large check dam of #1 stone and rip rap between the two témporary
slope drains and the delineated wetland between storm water basins A and B.

Identify all areas of 25% slopes to be disturbed. Submit a request to the Director
of the Environmental Division for an exception to disturb slopes in excess of 25%.
State what special measures, sodding etc., will be undertaken to restabilize these

Slopes. \‘B Sao \“\ (W% SR WP ~ 3 +\M r.'oﬁ:ﬂg} \‘-ﬂ"a ‘ S \—:S-‘O '
Y \ed oy NS
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James City Co. Development Management May 11, 1999
Paul D. Holt, Il Page 2
D48 — Project Columbia '

11. The documents listed have been submitted to the owner for review and signature, and will be
submitted under separate COVer, by the owner.

12. There are no current plans for a sign along the 1-64 right of way at this time. If this should
change, the owner will submit any necessary permitting information.

Fire Department.
1. The fire department connection will be at the hydrant near the pump house. This has been

. Hydrant spacing has been adjusted to be a maximum of 400’.

. within the fenced area.

" The location of the hydrant in the trailer parking area has been revised.

_ The tank farm is still in the preliminary design stage. When final construction drawings are
developed for this area, detailed plans will be submitted for approval. If additional fire
hydrants are required, the plan will be revised accordingly.

wh WD
:
8
B
o
e
8
8
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<
a
&
g
=
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e
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Environmental Division:

1. A Land Disturbing Permit and Siltation Agreement has been submitted to the owner for
signature, and will be submitted, along with the required surety, under separate cover.
2. An Inspection/Maintenance Agreement has been submitted to the owner for signature, and
will be submitted by the owner, under separate cover.
"N\ 3. An as-built survey will be completed for the entire site, upon completion of construction. A
note concerning certification of the dam construction has been added to Sheet 03.
4. The limit of clearing and grading is shown on Sheets 03 and 08.
o5, No offsite land disturbance is anticipated for this project.
6. Super silt fence has been added to the legend on Sheet 08, and is shown to be installed at the
bottom of all large fill slopes.
~.7. Thenote concerning stabilization of fill slopes in 10 foot vertical increments has been added
. on Sheet 03. n
Soie 80 A table outlining the design criteria for the sediment traps has been added to Sheet 08. ’
"\\9. Sediment basin design worksheets for the four proposed basins have been included in the
____ Stormwater Management Report, Appendix H.
N S \;@ecause of the re-design of the outlet structure to include a temporary, sediment control
Sutlet, the CMP portion of the riser has been deleted. :
11. Baffles have been added in two of the sediment basins, basin <A’ and ‘B’. The inlet pipe to
basin ‘C’ has been moved to provide a L/W ratio greater than 2.

FM‘:

T 12. A rebar trash rack has been added to the to of the basin outlet boxes.
R B
JO1R G ars Xreet 3 2180 e 1ES2N Y Columbin, S Imlil-iRIN 301y 232-3151 08 b (303) 799-903+4
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TRANSMITTAL SHEET

ENGINEERING & RESOURCE PROTECTION -> STORMWATER

Project: John Deere
County Plan No.: SP-47-99 & SP-039-13

Assigned BMP No.: WC055, WC056, WC057, WC058

BMP Type: Dry Ponds
Information Enclosed:
X Record Drawings (Asbuilts)

Construction Certification

Computations

X Other : Approved Plan with 2013 amendment, IM Agreement, and insp reports

Name: Tina Creech
Date: 10/17/13

Signature:

MmSWME
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Revised
By

Fieldstor@\
~_

Description

&/
o/
Date

Rev.

VICINITY MAE PLANNING DIVISION
SCALE: 1°=2000"

INDEX OF SHEETS NAY 2 55
RECEIVE”™
SHEET NO. SHEET DESCRIPTION
C-01 OVERALL SITE
C-02 BMP JCC WC055 AND JCC WC056 MAINTENANCE AND REPAIR
C-03 BMP JCC WC057 AND JCC WC058 MAINTENANCE AND REPAIR

C-04 EROSION & SEDIMENT CONTROL NOTES AND DETAILS

DATE: 5/6/13
AES PROJECT NO.: 9476-04

JCC PLAN NUMBER: SP-0039-2013

| COUNTY OF JAMES iy ]
FINAL SITE PLAN

APPROWALS DATE

Fira Degat. .

Health Dept.
VDoT .

A =

S ety s i e

e g,
¢

¢ e T e B
LA
f O ieF o .
i T —
/ GENERAL NOTES
, ; DWNER: ANC, LLC -
' il 53 =
\NVEXISTING 2. SITE ADDRESS: 3000 JOHN DEERE ROAD @o‘“’““' Oiy,, - TR, 2
N ASPHALTE WLLIAMSBURG, VA 231689341 g ey §§,§3§ £
= - y ; EENP o
a4 3. SITE IS CURRENTLY ZONED PLANNED UNIT DEVELOPMENT COMMERCIAL (PUD—C) $558¢18 3
PROPERTY CLASSIFICATION 404 COMMERCIAL & INDUSTRIAL 0CT 09 2013 REEN s =
CEge|§
4. TAX MAP PARCEL NO. 1210100045 2S5y g’* B
SSELS f
5. CONTACT: V. MARC BENNETT, PE Aecene® |

PHONE: (757) 253-0040
FAX:  (757) 220-8994

Central Virginia

6. THE CONTRACTOR SHALL BE RESPONSIBLE FOR CONTACTING MISS UTILITY (1-800-552-7001) FOR EXISTING UTILI
LOCATIONS PRIOR TO COMMENCING CONSTRUCTION :

7. THE CONTRACTOR SHALL BE RESPONSIBLE FOR OBTAINING ALL NECESSARY PERMITS FOR THIS PROJECT, INCLUDING
VSMP AND JAMES CITY COUNTY LAND DISTURBING PERMIT.

8. PRIOR TO OBTAINING A LAND DISTURBING PERMIT, THE CONTRACTOR SHALL OBTAIN A VSMP CONSTRUCTION ACTIVITY
GENERAL PERMIT (VIRGINIA STORMWATER MANAGEMENT PROCRAM) FROM DCR (DEPARTMENT OF CONSERVATION AND
RECREATION). oS PART OF THIS PERMIT THE CONTRACTOR SHALL PROVIDE AND MAINTAIN THE SWPPP.

CONSULTING ENGINEERS

Hampton Roads

9. ALL CONSTRUCTION TO BE IN ACCORDANCE WITH HRPDC (FIFTH EDITION) AND VDOT SPECIFICATIONS AND STANDARDS.
10. THIS PROPERTY LIES IN THE WARE CREEK WATER SHED.

11. THE CONTRACT SHALL HAVE CLEARING LIMITS MARK WITH WHITE RIBBON PRIOR TO SCHEDULING A PRE—CONSTRUCTION
MEETING WITH THE JAMES CITY COUNTY ENGINEERING AND RESOURCE PROTECTION DIVISION AND ENGINEER PRIOR TO
BEGINNING ANY WORK AT THE SITE

12. INSTALLATION AND REMOVAL OF ALL EROSION AND SEDIMENT CONTROL MEASURES SHALL BE COORDINATED WITH THE
ASSIGNED JAMES CITY COUNTY ENGINEERING AND RESOURCE PROTECTION DIVISION INSPECTOR. WITHIN THIRTY
DAYS OF FINAL SITE STABILIZATION, OBTAIN APPROVAL FROM THE ASSIGNED JAMES CITY COUNTY ENGINEERING AND
RESOURCE PROTECTION DIVISION INSPECTOR FOR REMOVAL.

13, THIS PLAN AMENDS SP—0047-1999, STONEHOUSE COMMERCE PARK AND PROJECT IS SUBJECTED TO PROFFERS
ASSOCIATED WITH Z-0001-1999..

VIRGINIA

PURPOSE OF DOCUMENTS
THE PURPOSE OF THESE DOCUMENTS IS TO IDENTIFY, REPAIR AND MAINTENANCE TASK TO BE COMPLETED BY THE GENERAL CONTRACTOR, TO INCLUDE, BUT NOT
LIMITED TO: i,

CONSTRUCTION OF ACCESS WAY TO THE EMBANKMENTS OF THE STORMWATER FACILITIES.

BMP MAINTENANCE AND REPAIR

SITE PLAN AMENDMENT
FORMER JOHN DEERE FACILITY

STONEHOUSE DISTRICT  JAMES CITY COUNTY

2. REMOVAL OF WOODY VEGETATION FROM STORMWATER FACILITY EMBANKMENTS.

3. COMPLETE REPAIRS AND MAINTENANCE ITEMS TO STORMWATER MANAGEMENT RISER STRUCTURES.

4. REMOVAL OF ACCUMULATED SEDIMENT AND WOODY GROWTH FROM THE IMPOUNDMENT AREAS OF THE STORMWATER MANAGEMENT FACILITIES. _

5. FINE GRADE THE BOTTOM OF THE STORMWATER MANAGEMENT FACIITY TO PROVIDE SURFACE FLOW DIRECTED TO RISER STRUCTURE. ZIZjZZ ﬁ::::s WO;B:W
6. REMOVAL OF WOODY VEGETATION ABOUT THE PERIMETER OF THE IMPOUNDMENT AREA (FROM BOTTOM TO 25 HORIZONTALLY FROM HIGH WATER ELEVATION) S"aﬁ; 00 Da‘e;/m »
7. ARRANGE RIPRAP AT RECEIVING CHANNELS. Sheet Title:

8. ESTABLISH GROUND COVER ON ALL DISTURBED AREA, INCLUDING PROVIDING A MINIMUM OF 6" OF TOPSOIL AND PERMANENT SEEDING. OVERALL SITE

9. PROVIDING AND MAINTAINING EROSION AND SEDIMENT CONTROL MEASURES.

-—h
(=]

. REALIGNMENT OR REPAIR OF STORM SEWER CONVEYANCE PIPING.

Sheet Numbe
11. FILING FOR, PREPARING, AND RECORD KEEPING OF THE VSMP AND SWPPP. 6 6;|
12. PERFORMING A VIDEO INSPECTION OF THE PRINCIPAL SPILLWAY PIPE AT STORMWATER BASIN JCC BMP WCOS6. REPORT FINDINGS TO ENGINEER. -
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\ ‘ RGAD W/6" STONE BASE
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