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Stormwater Division 

MEMORANDUM 

DATE: March 12, 2010 

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services 

FROM: Jo Anna Ripley, Stormwater 

PO: 270712 

RE: Files Approved for Scanning 

General File ID or BMP ID: WC056 

PIN: 1210100045 

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

Property Description: 

Site Address: 
Box 15 

Agreements: (in me as of scan date) Book or Doc#: 

Comments 
WC055, WC056, WC057, WC058 are combined in one folder 

Stonehouse Commerce Park 

Parcel A Section C Stonehouse Commerce Park 

3000 John Deere Road 

Drawer: 8 

990011799 
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Page: 
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qr;o ·0117.99 

DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

TinS DECLARATION, made this 24 day of May 19 99 
between John Deere Vehicle Group and all successors in interest, hereinafter referred to as the 
"COVENANTOR(S)," owner(s) ofthlPo1fowinJt oroperty: -----------

3000 Meadowview Circle, Toano, VA 23lo8 . 

. , Deed Book 't~ Q Page No. ?I 9L or Instrument No. 
___ , and James City County, Virginia, hereinafter referred to as the "COUNTY." 

WITNESSETH: 

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

I. 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 
aU 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 COVENANTOR(S) shall indemnify and save the COUNTY harmless from any 
and all claims for damages to persons or property arising from the installation, construction, 
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. J'he 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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4. • 
IN WITNESS WHEREOF, the COVENANTOR(S) have ~ecuted this DECLARATION OF 

COVENANTS as ofthis 24 day of May 19~. 

COVENANTOR(S) 

John Deere Vehicle Group Inc. 

ATTEST: 
By:~a..~ 

Assistant Secretary .~ d 
COVENANTOR(S) 

ATTEST: 

' ' 

~~"" CITY/COuNTY 0;; ~ 
I hereby certifY that on this~ day of ~ , !9_ll. before the~bed, a 

NotaryPublicoftheState~~and orth~~ of <R~JkJaa4. ,afore~d 
personally appeared m, __ -· - and dad acknowledge the aforegomg 
instrument to be their Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this ~ay of 
'-11'\.gM ' 19 ~ 9: ~- . •;·; . ~ ' 

cr . , . · ·.', ,·r ··:/ ~4 '·: r 

, •<:u::~::·,,·, ; ~ d;; 
N'otary Public · f-

My Commission expires: __ t/_,__./;[,..,£._(&,:::...l.,/t..;:6~Q~---- OFFICIAL SEAL 
SUSAN K STROUP 

c..: . 
: c::: 
:z. 

I 
(..) 

99 

Approved as to fonn: 
NOT AI'IY PUBLIC STATE OF IlliNOIS 
MY COMMISSION EXPIRES:04/18/00 
vw~~~~~·~MN·~~ 

~~ L/~vly~,#~~ 

drainage. pre 
Revised 2/97 
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This Declaration of Covenants prepared by: 

Tom Park 

(Pr.int Name} 

Construction Agent 

(Title) 

One John Deere Plac.~ 

(Address) 

Moline, IL 61265 

. (City) (State) (Zip) 
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1. THE AREA OF UNDISTURBED OPEN SPACE 'M-IlCH IS TO BE DISTURBED WILL 
BE REPLACED BY AN EQUAL AMOUNT DEDICA TEO IN ANOTHER AREA ON THE SllE. 
2. ALL 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. 
5. FOR GRADING OF PROPOSED CUL-DE-SAC SEE PLAN PREPARED BY LANGLEY AND 
McDONALD. P.C. 
6. PARTIAL WEn.ANDS DEUNEATION 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 STABIUZED IN 10 FOOT VERTICAL INCREMENTS AS THEY 

\ AR\ CONSTRUClED. 

I 
I 
I 
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I 
I 
I 

FENCE TO FOLLOW 
GRADING UMITS i. 
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15' Sl 
E 
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James City County 

Soarce: Va. DSWC ------
Erosion and Sediment Control Notes 

--------

The purpose of the erosion control measures shown on these plans shall be to preclude the 
transport of all waterborne sediments resulting from construction activities from entering onto 
adjacent properties or State waters. If field inspection reveals the Jnadequocy of the plan to 
confine secfment to the project site, appropriate modfficotlons will be mode to COfTect any plan 
deficiencies. In addttion to these notes, all provisions of the VIrginia Eroslon and Sediment 
Control Regulations &hall apply to this project. 

1. All eroaJon and sediment control measures &hall be Installed and maintained In accordance 
with the •vrrglnlo Eroelon and Sediment Control Handbook. • The contractor shall be 
thoroughly famltlar with all applicable measures contained therein which may be pertinent 
to this project. 

2. All points of construction Ingress and egress shall be protected by a temporary construction 
entrance to prevent tracking of mud onto public right-of-ways. An entrance permit from 
VOOT Is required prfor to any construction activities within Sate right-of-ways. Where 
sediment Is transported onto G public road surface, the road shall be thoroughly cleaned at 
the end of each day. 

3. A preconstructlon meeting shall be held on site between the County, the Developer, the 
Project Engineer. and the Contractor prior to Issuance of the Land Dlsturblng Permit. The 
Contractor shall submit a Sequence of Construction to the County for approval prior to the 
preconstructron meeting. The Contractor will supply the Environmental D1vlsfon with the 
name of the Individual who will be responalble for ensuring maintenance of installed 
measures on a daly basts. 

4. Sedlm_,t basins and traps. perimeter dikes, sediment barriers and other measures Intended 
to trap sediment on-site must be constructed as o first step In grading and be mode 
functional before upslope land disturbance tokes place. Earthen structures such as dams. 
dikes. and dlverstona must be seeded and mulched Immediately after Installation. Periodic 
Inspections of the erosion control measures shall be made to asaeas their condition. Any 
necessary maintenance of the measures shall be accomplished Immediately upon 
notification by the County and aholl Include the repair of measures damaged by any 
subcontractor Including those of the public utHity companies. 

5. Surface flows over cut and flit slopes shall be controlled by either redirecting flows from 
tronsverslng the slopes or by Installing mechanical devices to eafely lower water downslope 
without causing eroslon. A temporary fit diversion (Std. c!c Spec. 3.10) shall be Installed 
prior to the end of each working day. 

6. Sediment control measures may requlre minor field od)lstments at a time of construction to 
Insure their Intended purpose Is accomplished. Environmental Division approval wUI be 
required for other deviations from the approved plans. 

7. The contractor shall place soli stockples at the locations shown on thla plan or as directed 
by 'tile engin..,er. Sell stockples shall be. stabilized or protected with sediment trapping 
measures. Off-site waste or borrow areas shall be approved by the Environmental Division 
prior to the import of any botTow or export of any waste to or from the project site. 

8. The contractor shall complete drainage facilities within 30 days following completion of 
rough grading at any point within the project. The installation of drainage facilities shall 
take precedence over all underground utilities. Outfall ditches from drainage structures 
shall be stobBized Immediately after construction of same. This Includes fnstollotlon of 
eroslon control atone or paved ditches where r84Jlred. Any drainage outfalls required for a 
street must be completed before street grading or utility Installation begins. 

9. Permanent or temporary soD stablfzatlon must be applied to an denuded areas within 7 
days after final grade Is reached on any portion of the site. SoU stabilization must also be 
opplled to denuded areas which may not be at final grade but wnl remain dormont 
(undisturbed) for longer thon 30 days. SoH stabRizotlon measures include vegetative 
establishment. mulching and the eorty application of grovel base material on areas to be 
paved. 

10. No more than 300 feet of sanitary sewer.· storm sewer, wotertlnea, or underground utlity 
lines are to be open at one time. Following Installation of any portion of these items. all 
dlsturbed areas are to be Immediately atobUtzed (Le., the same day). 

11. If disturbed area atabDizatlon is to be accomplished during the months of December, 
January, or February, stobUizatlon shall consist of mulching In accordance with 
Speciflcotlon 3.35. Seeding wnt then toke place as soon as the season permits. 

12. The term SeedJng. Ftnal Vegetative Cover 01' Stabilization, on this plan shall mean the 
successful germination and establishment of a stable 91"088 cover from o property prepared 
seedbed containing the specified amounts of seed, lime. and ferttflzer In accordance with 
Speciflcatlon 3.32. Permanent Seeding. Irrigation shall be required as necessory to ensure 
estobllshment of grass cowr. 

13. All slopes steeper than 3:1 shall require the uae of eroalon control blankets such as excelsior 
blankets to old In the establishment of a vegetative cover. Installation shall be In 
occordance with Specification 3 • .35, Mulching and Manufacturer's Instructions. No slopes 
shall be created steeper than 2: 1. 

14. Inlet protectJon In accordance with Speclflcatton 3.07 shall be provided for all storm drain 
Inlets as soon as practical following construction of same. 

15. Temporary liners, such as pol)'eth~ene sheets. shalt be provided for all paved ditches untU 
the pennonent concrete ltner Is fnstafled. 

16. Paved d1tches shall be required wherever eroalon Is evident. Particular attention sholl be 
paid to those areas where grades exceed J percent. 

17. Temporary erosion control meaaures ore not to be removed untl all dfsturbed areas ore 
stabilized. After stobUJzotlon fa complete, all measures shall be removed within 30 days. 
Trapped sediment shall be spread and seeded. 

18. As-bult drawings must be provided for all detentlon/8MP facUlties. Also upon 
compfetlon, the construction of all detentloil/BMP facltiUea shall be certified by a 
professional engineer who Inspected the structure during construction. The cerUffcatlon 
shalt state that to the best of hfs/her ).tdgment. knowledge. and belief, the structure was 
constructed In accordance with the approvol plans and speclflcatfons. 

NOTES: 
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matter. Must be anchored. 
Spread witb nrulch blower 
-- ....... L..--..1 
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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, Vu-ginia. The site is located on VJrginia 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 CONDffiONS 

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 3 3 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 tum 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 
porid included in Appendix C for reference. 

The predominant soil types on the site are Kempsville-Emporia, (19B), Slagle, (29A. & 29B), 
Craven-Uchee, (llC), Emporia, (14B, 15E, & 15F), Johnston, (17), Undorthents, (35). Ofthese, 
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. 

PROJECI' COLUMBIA, JAMES CITY COUN1Y. VIRGINIA 
STORMWATER. EROSION & SEDIMENT CONTROL PLAN 
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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. STORMWATERMANAGEMENT 

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) RunotT(in) Volume Reg'd (c!} 
A 16.0 1.85 107,448 
B 5.9 2.30 49,259 
c 5.1 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 

PROJECf COLUMBIA, JAMES CI1Y COUNTY, VIRGINIA 
STORMWATER, EROSION & SEDIMENT CONTROL PLAN 
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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 

Basin 
A 
B 
c 
D 

Volume 
ldl 

107,448 
49,259 
41,654 
97,683 

Top of Riser 
Elevation 

88.50 
97.12 
94.51 
77.63 

Average Discharge 
Rate (cfs) 

1.24 
0.57 
0.48 
1.13 

Size of Orifices 
5" Dia 
3" Dia. 
3" Dia. 
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 

A 
B 
c 
D 

Top of Riser 25 Year Flow 
Elevation Out (cfs) 

88.50 75.7 
97.12 32.1 
94.51 30.8 
77.63 54.8 

25Year 
Water Surface 

Elev. 
89.86 
97.88 
95.28 
78.72 

PROJECf COLUMBIA, JAMES CITY COUNTY, VIRGINIA 
STORMWAmR, EROSION & SEDIMENT CONTROL PLAN 

Emergency 
Spillway Elevation 

89.90 
97.90 
95.50 
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 cany 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. Summary of 100 Year Storm Routing Calculations 

Emergency 
Spillway 

Basin Elevation 
A 89.90 
B 97.90 
c 95.50 
D 78.75 

Outlet Ditch Velocity 

100 Year 
Flow Out 

tml 
111.1 
50.1 
40.7 
89.10 

100 Year Water 
Surface Elev. 

90.13 
98.06 
95.49 
79.03 

Top of Bank 
Elevation 

92.20 
100.20 
98.20 
80.20 

Freeboard 
2.07 
2.14 
2.71 
1.17 

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 
STORMWATER. EROSION & SEDIMENT CONTROL PLAN 
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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 

All 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 spread 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 silt fencing will be repaired immediately after it is 
discOvered. 

Construction Seauence 

· Install perimeter controls and construction entrance/exit pad(s). 

·~ Construction of stormwater attenuation bas~ 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 

PROJECI' COLUMBIA. JAMES CI1Y COUN1Y, VIRGINIA 
STORMWATER, EROSION & SEDIMENT CONTROL PLAN 
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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. 

PROJECf COLUMBIA. JAMES CITY COUNTY, VIRGINIA 
STORMWAffiR, EROSION & SEDIMENT CONTROL PLAN 
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Appendix A 

Location Map 
USGS Topography Map 

PROJECf COLUMBIA, JAMES CITY COUNrY, VIRGINIA 
STORMW ATER, EROSION & SEDIMENT CONTROL PLAN 
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Project Columbia 
Location Map 

A ·I 
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Project Columbia 
USGS Topographic Map- Toano, VA 

1"=2000' 
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AppendixB 

Soils Map and Data 

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA 
STORMWATER, EROSION & SEDIMENT CONTROL PLAN 
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James City and York Counties and the City of Williamsburg, Virginia 12 

TABLE 15.--SOIL AND WATER FEATURES 

["Flooding" and "water table" and terms such as "rare," "brief," "apparent," and "perched" are explained in thf 
text. The symbol > means more than. Absence of an entry indicates that the feature is not a concern] 

Soil name anll 
m<~p symbol 

o o ________ flog_9Jt:~.& _________ L_ __ j!_!_g!:l__21~!,~r._!;_a!!J_~ ____ l_ __ ~_ed.rock _ 
: flydro-: : : : : : : : 
l logiel Fr·eo(ucney lhu·allon lMonth" : llo·pUo•: Kind :Morot.lo:• :fl.,pt.to:ll;onl-
: group : ________ : _____ L ___ ___ j_ ________ _l_______ ness 

: : Ft l In 
' ' ' ' I I ' ' 1----------------- c :None--------: :1.5-2.5 Apparent'Dec-Mar >60 

Altavista ' I 
' ' ' I I I 

2----------------- c 'None-------- :1.0-2.0 Apparent Jan-May >60 
Augusta ' I 

' I 
3----------------- D Frequent---- Very brieflJan-Dec +1-l.O'Apparent Jan-Dec >60 
Axis 

ljtt. 

Beaches 

5----------------- D None--------
Bethera 

' ' ' 

' I 
+1-1.5 ApparentlDec-Apr >60 

' ' ' 6----------------- D Frequent---- Very IJrieflJan-Dec: +2-0 ApparentlJan-Decl >60 
Bohicket 

7-----------------Bojac 

88----------------
Caroline 

9-----------------: 
Chickahominy : 

' I 

lOB, 10C----------l 
Craven 

I 

' I 
' I 

12----------------: 
Dogue : 

' I 
13----------------: 

Drags ton 

' ' 16----------------: 
Izagora 

18B---------------
Kempsville 

' ' 

[l 

c 

D 

c 

c 

A 

c 

c 

c 

c 

D 

B 

None--------

None--------

None--------

' ,None--------: 

' ' None--------: 
' ' None--------: 
' ' None--------: 

' ' None---,~----: 

' ' None--------: 

' ' None--------: 

' ' Frequent----lBrief to 
: long. 
' ' None--------: 

' ' B None--------: 
' ' c None--------: 
' ' 20B---------------: A None--------: 

Kenansville : 
' ' 21---------------- l D 

Levy 

' ' Frequent----lVery long 
' ' 

See footnotes at end of table. 

' ' ' ' ' ' ' ' >11.0 ,Apparent'Nov-Apr! 

>6.0 

0-0.5 Apparent Nov-Apr 

' ' 12.0-3.0 Apparent'Dec-Apr 

' ' ' ' 12.0-J.OlApparent 
' ' ' ' l3.5-5.0lPerched 
' ' ' ' : 1.~-J.o:Apparent 
' ' ' ' 
' ' ' ' l1.0-2.5lApparent 

' ' ' ' ' ' ' ' ' ' 

Dec-Apr 

Jan-Apr 

Jan-M<~r 

Nov-Apr 

l3.0-'t.5lPerched lNov-Apr 
' . 
' ' . ' ' 0 0 I 

12.0-].o:ApparentlDec-Mar 

' ' 

' . 
' ' ' ' ' ' 

' 
>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

>60 

Nov-Jul: +1-l.~lApparentlNov-Junl >60 

' ' lJan-Dec 

' ' ' ' 
>6.0 >60 

>6.0 >60 
' I 

3. 0-11. •; Perched Nov-Aprl >60 
' ' 4.0-6.0 Apparent Dec-Aprl >60 

' ' ' I 

+2-+ I lApparent Jan-Dec: >60 
' I 

. 
I 

Risk of corro~ 

: IJnr;oflt.t•d CtJflf~r 
steel 

Moderate Moder 

High----- Moder 

I 

High-----'High 

High----- High 

lfligh----- High 
I 

' ' I 
!Low------ High 
I 
I 
I 

lHigh----- High 

' High-----:High 

' ' I 
High----- High 

,High----- High 

Low------ High 

High----- High 

Low------ High 

Moderate Higr 

Mollerate Higt 

High----- Higt 

Low------,Mod£ 

' I 
Low------lModt 

I 

' Moderate : Higt 
I 

' , Low------ l Hi gt 
' ' I 0 

I o 

lHigh-----llligt 
' ' I 0 

' I 
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136 Soil Survey 

TABLE 15.--SOIL AND WATER FEATURES--Continued 

Soil name and 
map symbol 

Floodin Hi h water table Bedrock I Risk of corroslo Hydro- -----------;~~~a---r~------+---~~~~~~~~--~~~~~~--~~~~~~~~ 

22----------------
Munden 

23----------------
Newflat 

24----------------
Nimmo 

I 
I 

25B---------------l 
Norfolk 

26B••-------------
Pamunkey 

27----------------Peawick 

28----------------
Seabrook 

<::!A, 29B-----:::.-Slagle 

30----------------
State 

.31B---------------, 
Suffolk 

32----------------
Tetotum 

logic Frequency Duration 1 ~onths 
group 

B None--------
I 
I 

1) I None--------
I 
I 
I 
I 

D I None--------
I 
I 

B I None--------
I 
I 
I 
I 

B I None--------
I 
I 
I 
I 

D I None--------
I 
I 
I 
I 

c I None--------
I 
I 
I 
I 

c I None--------
I 
I 
I 
I 

B I None--------
I 
I 
I 
I 

B I None--------
I 
I 
I 
I 

c 'None--------

33---------------- B/D None--------
Tomotley 

34B, 34C---------- A None--------
Uchee 

l 
I 
I 
I 

Dumps.+ I 
I 
l 

37••. I 
Urban land I 

I 
I 

38----------------1 c 
Yemassee I 

I 
I 

I 

1None--------l 

I I I I I 

Depth• I Kind I Months IOepthlHard- I Uncoated I Concret 
I I I I ness steel I 
I I I I I 

Ft I I I In I I 
I I I I I 
I I I I I 

I I I I I I I 

l1.5-2.5lApparentiOec-Aprl >60 I ILow------IHigh. I 
I I I I I I I 
I I I I I I I 
I I I I I I I I I I I I I 

I0.5-1.5IApparentlNov-Aprl >60 I I High----- I High. I 
I I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 
I 0-0.51Apparent'Dec-Apr >60 I ILow------IHigh. I 

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

4.0-6.0lPerched Jan-Mar >60 I l~oderate I High. I 
I I I 
I I I 
I I I 
I I I 

>6.0 >60 I I Moderate ; Moder a I I 
I I 
I I 
I I 
I I I 

1.5-3.0 Perched Nov-Mar >60 IHigh-----IHigh. 
I I 
I I 
I I 
I I 

2.0-4.0 Apparent1Dec-Mar >60 I Low------1 Moder a' 
I I I 
I I I 
I I I 
I I I 

1.5-3.0 Perched I Nov-Apr >60 I Moderate I High. 
I I I 
I I I 
I I I 
I I I 

li.0-6.0,Apparent1Dec-Jun >60 I "'oder ate I High. 
I I I 
I I I 
I I I 
I I I 

>6.0 I >60 I Moderate I High. I 
I I 
I I 
I I 
I I I 

1.5-2.5 Apparent I Dec-Apr >60 IHigh-----IHigh. 
I I I 
I I I 
I I I 
I I I I 

0-1.0 Apparent I Dec-Mar >60 I High----- I High. 
I I I 
I I I 
I I I 
I I I 

3.5-5.0 Perched 'Jan-Apr >60 1Low------ 1High. 
I 
I 
I 
I 
I 

1.0-1.51Apparent1Dec-Mar >60 
I I I 
I I I 

1High-----~High. 
I I 
I I 

I I I 
I I I 

I I 
I I 

• A plus sign preceding the range in depth indicates that the water table is above the surface of the soil. 
first numeral in the range indicates how high the water rises above the surface. The second numeral indicates tt 
below the surface. 

•• See description of the map unit for composition and behavior characteristics of the map unit. 
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~ lroline soils in this survey area are taxadjuncts 
! Caroline series because they have a thinner 

f um and less mottling in the subsoil than is 
the range for the series. These differences, 

• do not affect the use and management of the 

:klominy Series 

0 to 2 inche • dark grayish rown (2.5Y 4/2) silt 
~~; m~ ate medium an fine granular structure; 
·n le, st1 y, plastic; many f1 e medium and coarse 
roots; fe very fine tubular po s; extremely acid; 
i pt mooth boundary. 
2 inches; grayish brown (2. Y 5/2) silt loam; 

on fine faint light olive bro n {2.5Y 5/ 4) 
rn les and common fine distinct very dark grayish 
orin {1 OVA 3/2) mottles; moder te medium 
~~ ular ~nd weak fine subangular blocky structure; 
fn le, st1cky, plastic; many fine medium and coarse 
roots; common very fine tubular pores; few fine 

s of mica; extremely acid; clear smooth 
dary. -

'J-7 to 13 inches; gray (N 6/0) silty clay loam; 
:~on medium prominent yellowish brown (1 OVA 
>I mottles; strong medium and fine subangular 
~I y st.ructure; very firm, sticky, plastic; common 
me med1um and coarse roots; few very fine tubular 

Js; few ~hin continuou~ clay films on faces of 
; few f1ne flakes of m1ca; extremely acid; 

~ ual smooth boundary. 
~-13 to 33 i~ches; gray (N 6/0) silty clay; common 
~ .. and med1um prominent yellowish brown (1 OVA 
,. mottles; weak medium prismatic structure 
Jartin~ to s~rong fine and medium angular blocky; 
'lf1rm, st1cky, plastic; common fine and medium 
·o along primary structural faces; few very fine 
tu lar pores; common thick continuous clay films 
on faces o~ peds; few fine flakes of mica; very 
st,gly ac1d; gradual smooth boundary. 
g 3 to 47 inches; gray (5Y 6/1) silty clay; 
:;ommon medium prominent yellowish brown {1 OVA 

I 

5/8) mottles; moderate coarse prismatic structure 
partin~ to st.rong med~um and fine angular blocky; 
very f1rm, st1cky, plast1c; 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; 
common medium prominent yellowish brown {10YR 
5/8) mottles; strong medium and fine subangular 
~nd angular blocky structure; firm, sticky, plastic; few 
f~ne and medium roots; few thick continuous clay 
f1lms on fa~es of peds; few fine flakes of mica; very 
strongly ac1d; gradual smooth boundary. 

825tg-61 to 85 inches; gray (5Y 6/1) clay loam; 
common medium prominent yellowish brown (1 OVA 
5/8) mottles; strong medium and fine subangular 
~nd angular blocky structure; firm, sticky, plastic; few 
f1ne roots; few very fine tubular pores; few thick 
continuous clay films on faces of peds· few fine 
flakes of mica; very strongly acid. ' 

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

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

Some pedons have a 81 horizon that has no hue or 
hue of 10YA through 5Y, value of 4 through 6, and 
chroma of 0 through 2. Mottles with high chroma are in 
s?me pedons. Texture is loam, silt loam, clay loam, or 
s1lty clay loam. · 

The 82t horizon has no hue or hue of 1 OVA through 
5Y, valu~ of 4 through _7. and chroma of 0 through 2. 
Texture 1s clay loam, silty clay loam, silty clay, or clay. 

(Cra:en Serle]'~ 
Soils ?f the Craven serie.s are deep and moderately 

well dra1ned. They formed 1n clayey fluvial and marine 
sediments. Craven soils are on upland ridges and side 
slopes on the Coastal Plain. Slopes range from 2 to 10 
percent. 

Craven soils commonly are near Caroline, Emporia, 
Slagle, and Uchee soils. Craven soils are not as well 
drained as Caroline, Emporia, and Uchee soils. They 
have mor~ clay in the subsoil than Emporia, Slagle, and 
Uchee soils and do not have the thick sandy surface 
layer characteristic of Uchee soils. 

Typical pedon of Craven fine sandy loam in an area of 
Craven.-Uchee complex, 6 to 1 0 percent slopes, 
approximately 2, 700 feet east of Skimino Creek bridge 
on VA-602, 750 feet east of pond on Skimino Girl Scout 
Camp, York County: 

A 1-0 to 4 inches; dark grayish brown (1 OVA 4/2) fine 
sandy loam; weak fine granular structure; friable, 

i ,, 
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brown (1 OYR 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. 

IIC2-47 to 54 inches; yellowish brown (10YR 5/6) fine 
sandy loam; common medium prominent olive gray 
(5Y 5/2) mottles; 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 (1 OYR 
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 8 horizon unless limed. It ranges 
from very strongly acid through slightly acid in the lower 
part of the 8 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 A 1 or Ap horizon has hue of 1 OYR 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 81 horizon has hue of 10YR through 5Y, value of 
4 through 6, and chroma of 3 through 8. It has few or 
common mottles. The 82t horizon has no hue or hue of 
1 OYR through 5Y, value of 4 through 6, and chroma of 0 
through 8. The 82t horizon has high or low chroma 
mottles. The 81 and 82t horizons are sandy loam or fine 
sandy loam. 

Some pedons have a 83 horizon that has colors and 
mottles similar to those of the 82t horizon. This horizon 
is loamy fine sand, sandy loam, or fine sandy loam. 

The C horizon has no hue or has hue of 1 OYR 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. 

Gmporla se.:ie"s ) .. ~ ...... -
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, lzagora, 
Kempsville, Kenansville, Slagle, Suffolk, and Uchee soils. 

Soil Survey 

Emporia soils have less clay in the subsoil than Caroline 
soils and are better drained than lzagora 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 (1 OYR 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. 

81t-13 to 19 inches; yellowish brown (10YR 5/6) loam 
common medium faint light yellowish brown (1 OYR 
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. 

821t-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 ped~ 
very strongly acid; clear smooth boundary. 

822t-30 to 37 inches; yellowish brown (1 OYR 5/8) 
loam; common medium distinct strong brown (7 .5YF 
5/8) and pale brown (1 OYR 6/3) mottles; weak 
medium subangular blocky structure; friable, sticky, 
plastic; few fine roots; common fine and mediu":~ 
tubular pores; common thin discontinuous clay f1lm~ 
on faces of peds; very strongly acid; clear smooth 
boundary. 

823t-37 to 51 inches; yellowish brown (10YR 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 ro~ts; 
common fine and medium tubular pores; few thin 
discontinuous clay films on faces of peds; strongly 
acid; clear smooth boundary. 

83t-51 to 58 inches; mottled light brownish gray (10YI 
6/2), yellowish brown (10YR 5/8), and strong brov. 
(7.5YR 5/8) sandy clay loam; weak coarse . 
subangular blocky structure; firm, sticky, plast1c; 
common fine tubular pores; few thin patchy clay 
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l of 4 through 8. Texture is loam or clay loam. 
The lower part of the 82t horizon and the 83 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 

l and low chroma mottles, or some pedons are mottled 
without dominant matrix color. Texture is clay loam or 
clay. 

I,?'Ohnston Serie"!)d • 
~oils of the Johnston series are deep and very poorly 

l
dratned. 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, 

I 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 

I po_orly drained than Chickahominy, Nimmo, or Tomotley 
SOliS. 

Typical pedon of Johnston silt loam in an area of 

I Johnston complex, on Long Hill Swamp flood plain, 
about 4,500 feet south of bridge on VA-612, James City 
County: 

I 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. 

I 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; 

I 
friable, sticky, plastic; few fine roots; 13 percent 
organic matter; strongly acid; clear smooth 
boundary. 

C1g-34 to 49 inches; black (5Y 2/1) sandy clay loam; 

I few fine prominent light olive brown (2.5Y 5/4) 
mottles; massive; friable, sticky, plastic; 3 percent 
organic matter; strongly acid; gradual wavy 

I 
boundary. 

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

I 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 

I 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. I The A horizon has no hue or hue of 10YR through 5Y, 
value of 2 or 3, and chroma of 0 through 2. It is sandy 
loam, fine sandy loam, loam, silt loam, or silty clay loam. 

I The Bg horizon has no hue or hue of 1 OYR through 
5Y, value of 2 or 3, and chroma of 0 through 2. Texture 

I 

Soil Survey 

is fine sandy loam, loam, silt loam, clay loam, sandy clay 
loam, or silty clay loam. 

The Cg horizon has no hue or hue of 1 OYR 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 SerieY-' 

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 Plain. 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, 1 00 feet south of VA-645, York County: 

A 1-0 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 (1 OYR 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. 

81t-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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1 <iJ;gle Serles)A_ ......... 
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. 
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Slagle soils commonly are near Bethera, Caroline, 
Craven, Emporia, lzagora, 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 lzagora 
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: 

A 1-0 to 4 inches; dark grayish brown (1 OYR 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) mottles; 
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 (1 OYR 
5/8), light gray (5Y 7/1 ), and strong brown (7 .5YR 

Soil Survey 

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 (1 OYR 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 B 1 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 
1 OYR, 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 

WC056_STONEHOUSE_COMMERCE_PARK - 035



I 

I 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 

I 
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. 

I The B2tg horizon has no hue or hue of 1 OYR 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 1 OYR through 

I 5Y, value of 5 through 7, and chroma of 0 through 2. It is 
fine sandy loam, loam, or sandy clay loam. 

The Cg horizon has no hue or hue of 1 OYR through 

I 5Y, value of 6 or 7, and chroma of 0 through 2. It is 
loamy sand, loamy fine sand, or fine sandy loam. 

(i.ch:e 'Se,;$) • 

I 
I 
I 
I 
I 
I 
I 

Soil Survey 

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 (1 OYR 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) mottles, common fine distinct brownish yellow 
(1 OYR 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; fnable, 
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 (1 OYR 5/6), very pale brown (1 OYR 
7/4), light gray (10YR 7/1), and strong brown 
(7.5YR 5/6) strata of sandy loam and san~y clay 
loam; massive; friable, sticky, plastic; few f1ne 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 A 1 horizon has hue of 1 OYR, value of 3 or 4, and 
chroma of 1 or 2. Some pedons have an Ap horizon with 
hue of 1 OYR, 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 B 1 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 col?rs 
similar to those in the upper part of the B2t honzo~ ~nd 
has few to many high and low chroma mottl~s; or 1t IS . 
mottled and does not have a dominant matnx color. It IS 

sandy clay loam, sandy clay, or c~ay. . 
The C horizon is mottled or vanegated m shades of 

yellow, brown, red, or gray. It is sandy loam or sandy 
clay loam. Some pedons have pockets or strata of sand 
or cia. 
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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 1 0 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, lzagora, 
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 412) 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 614) 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 I 4 inch in diameter; 
extremely acid; clear smooth boundary. 

B21t-11 to 15 inches; light yellowish brown (2.5Y 61 4) 
sandy clay loam; common medium distinct yellowish 
brown (10YR 514) 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 I 4 inch in diameter; extremely 
acid; clear smooth boundary. 

B22t-15 to 20 inches; light olive brown (2.5Y 514) 
sandy clay loam; common fine prominent dark 
brown (7.5YR 414) mottles and few fine distinct 
yellowish brown (1 OYR 516) mottles; 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 I 4 inch in 
diameter; very strongly acid; gradual smooth 
boundary. · 

B23t-20 to 30 inches; mottled light gray (10YR 611), 
yellowish brown (1 OYR 516), and strong brown 
(7.5YR 516) 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 611) sandy clay loam; 
many coarse prominent yellowish brown (1 OYR 516) 
mottles and common fine prominent strong brown 
(7.5YR 516) 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 611) fine sandy loam; 
common medium prominent yellowish brown (1 OYR 
518) 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 

WC056_STONEHOUSE_COMMERCE_PARK - 037



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

Appendix C 

Pre-Development Drainage Divides 
Post-Development Drainage Schematic 

PROJECI' COLUMBIA, JAMES CITY COUNfY, VIRGINIA 
STORMW ATER, EROSION & SEDIMENT CONTROL PLAN 
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4. 
Watershed map 
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AppendixD 

1 Year, 24 Hour Storm Runoff 

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA I STORMW ATER, EROSION & SEDIMENT CONTROL PLAN 
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Pond 'B' Volume Cales 
04/19/1999 

Elevation Area (sf) Avg_ Area jsf} 
91.00 0 
92.00 4989 2495 
94.00 7933 8461 
96.00 11286 9610 
98.00 14943 13115 

100.00 19163 17053 

Pond 'B' - Volume 

Depth Chg (ft) 

1.00 
2.00 
2.00 
2.00 
2.00 

048 Protect Columbia 
EJR 

Volume (cf) Total Volume (cf) 

2495 2495 
12922 15417 
19219 34636 
26229 60865 
34106 94971 

Pond 'B'- Discharge 

Outlet Box Calculations 

lnv.Eiev: 
Dia/Length 
Cfactor 
Exponent 

Elevation 
91.00 
92.00 
94.00 
96.00 
97.12 
97.90 
98.00 
99.00 

100.00 

Orifice W18r 1 W~er 2 
91 97.12 
0 16 

0.67 3 
1.5 

Orifice Wler1 Wler2 
0.00 
0.00 
0.00 
0.00 
0.00 0.00 
0.00 33.07 
0.00 39.62 
0.00 123.73 
0.00 234.60 

048 Project Columbia Pond 'B' 
Wier3 

76 
0.00 

0 
1.5 

Emergency Spillway 
76 97.9 
0 15 
3 3 

1.5 1.5 

Wler3 Emergency Spillway Total Flow (cfs) 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 0,00 33.07 
0.00 0.00 1.42 41.05 
0.00 0.00 51.92 175.65 
0.00 0.00 136.94 371.54 
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D48 PROJECT COLUMBIA, TOANO, VIRGINIA 
POST-DEVELOPMENT POND ROUTING 
1 YEAR, 24 HOUR STORM 

INPUT FILE: D48B1.INP 

SUMMARY OUTPUT 

***** RUNOFF HYDROGRAPH DATA 

WATERSHED DATA UH PEAK ORD 
-------------------------- ------------ws AREA 

I NO (AC) 
30 

129 
1.7 

• 9 

127 1.0 
26 
25 

131 

124 

I 
I 

.5 

.2 

.7 

.9 

I CONNECTING 

I 
I 

NODE NOS 
30 29 
29 26 
27 26 
26 25 
25 24 
31 24 

LENGTH SLOPE 
(FT) (%) 
350. 2.00 
200. 1.00 
220. 2.00 

95. 1.00 
90. 1.00 

200. 2.00 
240. 20.00 

CURVE PRF TC 
NO (CSM) (MIN) 

98.0 484 • 4.6 
98.0 484. 4.2 
98.0 484. 3.2 
98.0 484. 2.3 
98.0 484. 2.2 
98.0 484. 2.9 
74.0 484. 2.7 

***** ROUTING DATA ***** 

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

CONDUIT DATA 

CODE LENGTH SLOPE DIA-WIDTH MANNING 
NO (FT) (%) (IN-FT) N-VALUE 

1 108. .50 18. .013 
1 178. • 50 24 . .013 
1 108. .50 15. .013 
1 104. .50 24. .013 
1 100. .50 24. .013 
1 94. • 50 12 • .013 

***** POND DATA ***** 

\)oN6 ·e· 
' 'CEAQ.. STdtu'\ 

***** 

HYDROGRAPH DATA 
------------------------
VOLUME PEAK PEAK TIME 

(IN) (CFS) (HRS) 
2.57 5.2 12.00 
2.57 2.8 12.00 
2.57 3.1 12.00 
2.57 1.5 12.00 
2.57 .6 12.00 
2.57 2.2 12.00 

.78 1.1 12.00 

PEAK FLOW DATA 

INFLOW 
(CFS) (HR) 

5. 12.00 
8. 11.92 
3. 12.00 

13. 11.92 
13. 11.92 
2. 12.00 

OUTFLOW 
(CFS) (HR) 

5. 11.92 
8. 11.92 
3. 11.92 

13. 11.92 
13. 11.92 

2. 11.92 

I 
I 
I 
I 
I 

POND CODE = 1 - EXISTING POND 

CONNECTING 
NODE NOS 

24 98 

CODE 
NO 

2 

= 2 - USER DESIGNED POND 
= 3 - ROAD CROSSING 

PEAK FLOW DATA 

INFLOW 
(CFS) (HR) 

16. 11.92 

OUTFLOW 
(CFS) (HR) 

o. .00 

HYDROGRAPH 
VOLUME 

(IN) 
2.30 

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

MAXIMUM 
WSE 
(FT) 
3.9 
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I NODE 

NO 

I 29 
26 
26 

I 25 
24 
24 

I 
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I 
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ADDED 
HYD HYD NOS 

NO 1st 2nd 
201 129 301 
202 302 126 
203 303 202 
204 125 304 
205 305 124 
206 306 205 

SUMMATION HYDROGRAPH 
-----------------------------------------------------PEAK 
(CFS) 

8. 
10. 
13. 
13. 
14. 
16. 

PEAK TIME 
(HRS) 
11.92 
11.92 
11.92 
11.92 
11.92 
11.92 

HYD VOLUME 
(INCHES) 

2.57 
2.57 
2.57 
2.57 
2.26 
2.30 

BASE FLOW 
(CFS) 

.o 

.o 

.o 

.o 

.o 

.o 

DRAINAGE AREA 
(ACRES) 

2.6 
3.1 
4.1 
4.3 
5.2 
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AppendixE 

25 Year, 24 Hour Storm Routing 

PROJECT COLUMBIA. JAMES CITY COUN1Y, VIRGINIA I STORMW ATER, EROSION & SEDIMENT CONTROL PLAN 
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D48 PROJECT COLUMBIA, TOANO, VIRGINIA 
POST-DEVELOPMENT POND 'B' ROUTING 
25 YEAR, 2 4 HOUR STORM 

INPUT FILE: D48B25.INP 

?ot-JQ .13, 

Z.,S"" y@ftt 
5Tdfl.fi1 

***** DESIGN RAINFALL DATA ***** 

RETURN PERIOD. • • • • • • • • • • • 25 YEARS 
EVENT DURATION ••••••••••• 24.00 HOURS 
SCS RAINFALL PATTERN TYPE. • • • • • 2 
ACCUMULATED DEPTH. • • • • • 6.50 INCHES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

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. • • • • • 

130 
30 

1.7 ACRES 
2.00 PERCENT 
350. FEET 
98.0 

.08 HOURS 
5.0 MINUTES 

10.50 HOURS 
13.33 HOURS 
12.3 CFS 

12.00 HOURS 
6.26 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

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

UPSTREAM NODE NUMBER • • 
DOWNSTREAM NODE NUMBER • 

PIPE DATA: 
DIAMETER • • • • • 
LENGTH • • • • • . 
SLOPE. • • • • • . . . . . . 
MANNING N-VALUE. • • • • 
MANNING PIPE FULL FLOW • • • • • 

HYDROGRAPH CHARACTERISTICS: 
PEAK INFLOW RATE • • • • . . . . 

30 
29 

24. INCHES 
108. FEET 
1.20 PERCENT 
.013 
24.8 CFS 

12.3 CFS 
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PEAK OUTFLOW RATE 
PEAK TRAVEL TIME • • 
MANNING TRAVEL TIME. 

. . . . . . 12.2 CFS 
.15 MINUTES 
.25 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

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. • • • • • 

***** 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. . . . . . 

129 
29 

.9 ACRES 
1.00 PERCENT 
200 • FEET 
98.0 

.07 HOURS 
5.0 MINUTES 

10.50 HOURS 
13.33 HOURS 

6.5 CFS 
12.00 HOURS 
6.26 INCHES 

***** 

129 
301 
201 

29 
10.50 HOURS 
13.17 HOURS 
18.6 CFS 

12.00 HOURS 
6.26 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

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

UPSTREAM NODE NUMBER • 
DOWNSTREAM NODE NUMBER • 

PIPE DATA: 
DIAMETER • • • • • 
LENGTH • • • • • • 
SLOPE. • • • • • • 
MANNING N-VALUE. • • • 
MANNING PIPE FULL FLOW 

HYDROGRAPH CHARACTERISTICS: 

29 
26 

24. INCHES 
178. FEET 

.75 PERCENT 
.013 
19.6 CFS 
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PEAK INFLOW RATE • • • • 
PEAK OUTFLOW RATE • • • 
PEAK TRAVEL TIME • • • • • • • • 
MANNING TRAVEL TIME. • • 

18.6 CFS 
18.4 CFS 

.27 MINUTES 

.45 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

WATERSHED NUMBER • . . . . . . . . . 127 
LOCATION NODE NUMBER . . . . . . . . 27 

WATERSHED CHARACTERISTICS: 
DRAINAGE AREA. . . . . . . . 1.0 ACRES 
AVERAGE OVERLAND SLOPE . . . . . 2.00 PERCENT 
HYDRAULIC LENGTH . . . . . . . . 220 • 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 FLOWRATE. . . . . . . . . . 7.2 CFS 
TIME OF PEAK . . . . . . . . 12.00 HOURS 
RUNOFF VOLUME. . . . . . . . . . 6.26 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

>>>>> PIPE DIAMETER DECREASED TO 18.INCHES <<<<< 

UPSTREAM NODE NUMBER •••• 
DOWNSTREAM NODE NUMBER • 

PIPE DATA: 
DIAMETER • • • • • • • • 
LENGTH • • • • • • • • • 

. . . . 

. . . . 
SLOPE. • • • • • . . . . . . 
MANNING N-VALUE. • • • • • • • • 
MANNING PIPE FULL FLOW • • • • • 

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

. . . . 

27 
26 

18. INCHES 
108. FEET 
1. 00 PERCENT 
.013 
10.5 CFS 

7.2 CFS 
7.2 CFS 
.19 MINUTES 
.31 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

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

126 
26 
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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. • • • • • • • • • 

.5 ACRES 
1. 00 PERCENT 

95. FEET 
98.0 

.04 HOURS 
5.0 MINUTES 

10.50 HOURS 
13.33 HOURS 

3.6 CFS 
12.00 HOURS 

6.26 INCHES 

***** ADDED STORMWATER HYDROGRAPHS ***** 

FrRST HYDROGRAPH . . . . . . . . 302 
SECOND HYDROGRAPH. . . . . . 126 
SUMMATION HYDROGRAPH . . . . 202 
LOCATION NODE NUMBER . . . . 26 
TIME RUNOFF STARTS . . . . . . . 10.58 HOURS 
TIME RUNOFF ENDS . . . . . . . . 13.42 HOURS 
PEAK FLOWRATE. . . . . . . . 22.4 CFS 
TIME OF PEAK . . . . . . . . . . 11.92 HOURS 
RUNOFF VOLUME. . . . . . 6.26 INCHES 

***** ADDED STORMWATER HYDROGRAPHS ***** 

FIRST HYDROGRAPH . . . . . . 303 
SECOND HYDROGRAPH. . . . . . 202 
SUMMATION HYDROGRAPH . . . . 203 
LOCATION NODE NUMBER . . . . . . 26 
TIME RUNOFF STARTS . . . . . . . 10.50 HOURS 
TIME RUNOFF ENDS . . . . . . . . 13.33 HOURS 
PEAK FLOWRATE. . . . . . . . . . 29.6 CFS 
TIME OF PEAK . . . . . . . . . . 11.92 HOURS 
RUNOFF VOLUME. . . . . . . . . . 6.26 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

>>>>> PIPE DIAMETER DECREASED TO 30.INCHES <<<<< 

UPSTREAM NODE NUMBER • • 
DOWNSTREAM NODE NUMBER • 

PIPE DATA: 
DIAMETER • • • • • • • • • • 
LENGTH • • • • • • • • • • • 
SLOPE. • • • • • • • 
MANNING N-VALUE. • 
MANNING PIPE FULL FLOW 

. . . 

26 
25 

30. INCHES 
104. FEET 

.55 PERCENT 
.013 
30.4 CFS 
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HYDROGRAPH CHARACTERISTICS: 
PEAK INFLOW RATE • • • 
PEAK OUTFLOW RATE 
PEAK TRAVEL TIME • • • 
MANNING TRAVEL TIME. • 

. . . . . . . . 29.6 CFS 
29.3 CFS 

.16 MINUTES 

.26 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

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. • • • . • • • 

***** 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. . . . . . . . . . 

125 
25 

.2 ACRES 
1.00 PERCENT 

90. FEET 
98.0 

.04 HOURS 
5.0 MINUTES 

10.50 HOURS 
13.33 HOURS 

1.4 CFS 
12.00 HOURS 
6.26 INCHES 

***** 

125 
304 
204 

25 
10.58 HOURS 
13.25 HOURS 

31.2 CFS 
11.92 HOURS 

6.26 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

>>>>> PIPE DIAMETER DECREASED TO 30.INCHES <<<<< 

UPSTREAM NODE NUMBER • • • • • • • • 2 5 
DOWNSTREAM NODE NUMBER • • • • • • • 24 

PIPE DATA: 
DIAMETER • • • • • • • • • • • • 
LENGTH • • • • • • • • • • • • • 
SLOPE. • • • • • • 
MANNING N-VALUE. • • 

30. INCHES 
100. FEET 

.60 PERCENT 
.013 
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MANNING PIPE FULL FLOW • . . . . 
HYDROGRAPH CHARACTERISTICS: 

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

31.8 CFS 

31.2.CFS 
30.9 CFS 

.15 MINUTES 

.24 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

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. • • • • • • • 

131 
31 

.7 
2.00 
200. 
98.0 

.05 
5.0 

10.50 
13.33 

5.0 
12.00 

6.26 

ACRES 
PERCENT 
FEET 

HOURS 
MINUTES 

HOURS 
HOURS 
CFS 
HOURS 
INCHES 

*********** PIPE ROUTING SUMMARY ********** 

>>>>> PIPE DIAMETER DECREASED TO 15.INCHES <<<<< 

UPSTREAM NODE NUMBER • • • 
·DOWNSTREAM NODE NUMBER 

PIPE DATA: 
DIAMETER • • • • • • • • • • • • 
LENGTH • • • ~ • • • • • • • • • 
SLOPE. • • • • • 
MANNING N-VALUE. • • • • • • • • 
MANNING PIPE FULL FLOW • 

HYDROGRAPH CHARACTERISTICS: 
PEAK INFLOW RATE • • • • • • • • 

· PEAK OUTFLOW RATE • • • • • • • 
PEAK TRAVEL TIME • • • • • • • • 
MANNING TRAVEL TIME. • • • • 

31 
24 

15. INCHES 
104. FEET 
1.00 PERCENT 
.013 
6.5 CFS 

5.0 CFS 
5.0 CFS 
.20 MINUTES 
.33 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 
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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. • • 

124 
24 

.9 
20.00 
240. 
74.0 

.05 
5.0 

11.33 
13.58 

4.7 
12.00 

3.61 

***** ADDED STORMWATER HYDROGRAPHS ***** 

FIRST HYDROGRAPH . . . . . . 305 
SECOND HYDROGRAPH. • . . . . . . 124 
SUMMATION HYDROGRAPH . . . . . . 205 
LOCATION NODE NUMBER . . . . . . 24 
TIME RUNOFF STARTS . 10.75 
TIME RUNOFF ENDS . . . . . . 13.25 
PEAK FLOWRATE. . . . . . . . 35.7 
TIME OF PEAK . . 11.92 
RUNOFF VOLUME. . . . . . 5.80 

***** ADDED STORMWATER HYDROGRAPHS ***** 

FIRST HYDROGRAPH . . 306 
SECOND HYDROGRAPH. . . . . . 205 
SUMMATION HYDROGRAPH . . . . . . 206 
LOCATION NODE NUMBER . . . . 24 
TIME RUNOFF STARTS . . . . . . . 10.58 
TIME RUNOFF ENDS . . . . . . 13.42 
PEAK FLOWRATE. . . . . . . . 40.7 
TIME OF PEAK . . . . . . . . . . 11.92 
RUNOFF VOLUME. . . . . . . . . . 5.86 

***** DETENTION POND ANALYSIS ***** 

UPSTREAM NODE NUMBER • • • • • • • • 
DOWNSTREAM NODE NUMBER • • • • • • • 

24 
98 

ACRES 
PERCENT 
FEET 

HOURS 
MINUTES 

HOURS 
HOURS 
CFS 
HOURS 
INCHES 

HOURS 
HOURS 
CFS 
HOURS 
INCHES 

HOURS 
HOURS 
CFS 
HOURS 
INCHES 

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

STAGE 
FT 

91.00 

POND RATING CURVES 
OUTFLOW 

CFS 
.o 

STORAGE 
CU FT 

o. 
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I 
92.00 . o 2495 • 

I 
94.00 • o 15417 • 
96.00 • o 34636 • 
97.12 • o 49260 • 
97.90 33.1 59554. 

I 98.00 43.7 60865. 
99.00 159.0 77828. 

I POND ROUTING RESULTS 
TIME INFLOW OUTFLOW DEPTH 

I 
HRS CFS CFS FT 

11.58 10.40 .oo 4.66 
11.67 14.97 .oo 5.04 
11.75 14.37 .oo 5.38 

I 11.83 30.69 .oo 5.90 
11.92 40.69 16.90 6.52 
12.00 39.82 32.11 6.88 

I 
12.08 20.25 30.76 6.84 
12.17 5.36 19.08 6.57 
12.25 8.31 11.11 6.38 
12.33 3.92 7.86 6.31 

I 12.42 4.90 5.62 6.25 
12.50 3.81 4.79 6.23 
12.58 3.90 4.18 6.22 

I 12.67 3.38 3.82 6.21 
12.75 3.41 3.55 6.20 
12.83 3.08 3.35 6.20 

I 
12.92. 2.53 3.00 6.19 
13.00 2.91 2.82 6.19 
13.08 2.21 2.64 6.18 
13.17 2.44 2.43 6.18 

I 13.25 2.07 2.32 6.17 
13.33 2.23 2.21 6.17 
13.42 1.79 2.08 6.17 

I 
13.50 2.09 2.00 6.17 
13.58 1.64 1.92 6.17 
13.67 1.74 1.77 6.16 
13.75 1.58 1.70 6.16 

I 13.83 1.61 1.64 6.16 
13.92 1.46 1.58 6.16 
14.00 1.53 1.53 6.16 

I 14.08 1.39 1.48 6.15 
14.17 1.35 1.41 6.15 
14.25 1.37 1.38 6.15 

I 
14.33 1.24 1.33 6.15 
14.42 1.22 1.27 6.15 
14.50 1.18 1.22 6.15 
14.58 1.14 1.19 6.15 

I 14.67 1.01 1.12 6.15 
14.75 1.10 1.07 6.15 
14.83 1.01 1.06 6.14 

I 14.92 1.10 1.06 6.14 
15.00 1.01 1.06 6.14 
15.08 1.10 1.06 6.14 
15.17 1.01 1.06 6.14 

I 15.25 1.09 1.06 6.14 
15.33 .92 1.03 6.14 
15.42 .94 .96 6.14 

I 15.50 .87 .93 6.14 
e,3~, 
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15.58 .93 .91 6.14 

I 
15.67 .87 .91 6.14 
15.75 .93 .91 6.14 
15.83 .88 .91 6.14 
15.92 .93 .91 6.14 

I .16. 00 .88 .91 6.14 
16.08 .93 .91 6.14 
16.17 .88 .91 6.14 

I 16.25 .92 .91 6.14 
16.33 .89 .91 6.14 
16.42 .92 .91 6.14 
16.50 .89 .91 6.14 

I 16.58 .82 .88 6.14 
16.67 .74 .82 6.14 
16.75 .77 .77 6.14 

I 16.83 .74 .75 6.14 
16.92 .76 .75 6.14 
17.00 .74 .75 6.14 

I 
17.08 .76 .75 6.14 
17.17 .75 .75 6.14 
17.25 .76 .75 6.14 
17.33 .75 .75 6.14 

I 17.42 .76 .75 6.14 
17.50 .75 .75 6.14 
17.58 .75 .75 6.14 

I 17.67 .75 .75 6.14 
17.75 .75 .75 6.14 
17.83 .66 .72 6.14 

I 
17.92 .60 .65 6.14 
18.00 .61 .62 6.13 
18.08 .60 .61 6.13 
18.17 .61 .61 6.13 

I 18.25 .60 .61 6.13 
18.33 .61 .61 6.13 
18.42 .60 .61 6.13 

I 
18.50 .60 .61 6.13 
18.58 .60 .61 6.13 
18.67 .60 .61 6.13 
18.75 .60 .61 6.13 

I 18.83 .60 .61 6.13 
18.92 .60 .61 6.13 
19.00 .60 .61 6.13 

I 19.08 .60 .61 6.13 
19.17 .60 .61 6.13 
19.25 .60 .61 6.13 

I 
19.33 .60 .61 6.13 
19.42 .60 .61 6.13 
19.50 .60 .61 6.13 
19.58 .60 .61 6.13 

I 19.67 .61 .61 6.13 
19.75 .60 .61 6.13 
19.83 .51 .57 6.13 

I 
19.92 .45 .51 6.13 
20.00 .46 .48 6.13 
20.08 .45 .46 6.13 
20.17 .46 .46 6.13 

I 20.25 .45 .46 6.13 
20.33 .46 .46 6.13 
20.42 .45 .46 6.13 

I 20.50 .45 .46 6.13 e,-'!!7 
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20.58 
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 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.45 

.36 

.30 

.31 

.11 

.00 

.01 

.oo 

.00 

.00 

.00 

.oo 

.00 

.00 

.oo 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.·46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.46 

.43 

.36 

.33 

.25 

.12 

.04 

.02 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.13 
6.12 
6.12 
6.12 
6.12 
6.12 
6.12 
6.12 (J " 
6.12 h rt=,..,... 
6. 12 '-(lit 
6.].2 I 6~~"' 

PEAK OUTFLOW RATE. • • • • • • • 
MAX FLOODING ELEVATION • • • • • • • 
MAX PONDING DEPTH. • • • • • • • • • 

32.1 CFS sP'vvJ 
97.88 FT-MSL n_, Q""\,'(,0 

6.88 FT \::.,. -(,I 

****************************** g- .. 38 
WC056_STONEHOUSE_COMMERCE_PARK - 060



I 
94.60 .o 42755. 

I 
95.00 12.1 47803. 
95.34 30.6 52093. 
95.50 41.0 54112. 
96.00 177.9 60422. 

I 98.00 294.7 92383. 

I 
POND ROUTING RESULTS 

TIME INFLOW OUTFLOW DEPTH 
HRS CFS CFS FT 

I 
11.58 9.29 .oo 4.10 
.11. 67 12.57 .00 4.44 
11.75 12.45 .00 4.83 
11.83 27.11 .oo 5.34 

I 11.92 34.49 10.61 5.95 
12.00 34.52 28.66 6.30 
12.08 15.80 25.91 6.25 

I 
12.17 5.42 13.89 6.03 
12.25 6.50 9.11 5.90 
12.33 3.73 7.00 5.83 
12.42 3.96 5.33 5.78 

I 12.50 3.41 4.46 5.75 
12.58 3.28 3.87 5.73 
12.67 2.91 3.46 5.71 

I 
12.75 2.98 3.19 5.71 
12.83 2.54 2.96 5.70 
12.92 2.29 2.67 5.69 

I 
13.00 2.38 2.49 5.68 
13~08 2.00 2.33 5.68 
13.17 2.00 2.15 5.67 
13.25 1.88 2.04 5.67 

I 13.33 1.82 1.94 5.66 
13.42 1.62 1.82 5.66 
13.50 1.74 1.75 5.66 

I 
13.58 1.45 1.66 5.65 
13.67 1.47 1.56 5.65 
13.75 1.38 1.49 5.65 
13.83 1.37 1.43 5.65 

I 13.92 1.25 1.37 5.65 
14.00 1.33 1.33 5.64 
14.08 1.17 1.28 5.64 

I 14.17 1.19 1.23 5.64 
14.25 1.14 1.20 5.64 
14.33 1.10 1.15 5.64 

I 
14.42 1.01 1.10 5.64 
14.50 1.06 1.07 5.64 
14.58 .93 1.02 5.63 
14.67 .93 .97 5.63 

I 14.75 .89 .94 5.63 
14.83 .92 .92 5.63 
14.92 .89 .91 5.63 

I 
15.00 .92 .91 5.63 
15.08 .89 .91 5.63 
15.17 .92 .91 5.63 
15.25 .90 .91 5.63 

I 15.33 .83 .88 5.63 
15.42 .77 .84 5.63 
15.50 .79 .81 5.63 

I 15.58 .77 .79 5.63 
e-t~ 
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I 
15.67 .79 .78 5.63 

I 
15.75 .77 .78 5.63 
15.83 .78 .78 5.63 
15.92 .77 .78 5.63 
16.00 .78 .78 5.63 

I 16.08 .77 .78 5.63 
16.17 .78 .78 5.63 
16.25 .77 .78 5.63 

I 
16.33 .78 .78 5.63 
16.42 .77 .78 5.63 
16.50 .78 .78 5.63 
16.58 .69 .75 5.62 

I 16.67 .65 .71 5.62 
16.75 .65 .68 5.62 
16.83 .65 .66 5.62 

I 16.92 .65 .66 5.62 
17.00 .65 .65 5.62 
17.08 .65 .65 5.62 

I 
17.17 .65 .65 5.62 
17.25 .65 .65 5.62 
17.33 .65 .65 5.62 
17.42 .65 .65 5.62 

I 17.50 .65 .65 5.62 
17.58 .65 .65 5.62 
17.67 .65 .65 5.62 

I 
17.75 .65 .65 5.62 
17.83 .56 .63 5.62 
17.92 .52 .58 5.62 
18.00 .52 .55 5.62 

I 18.08 .52 .53 5.62 
18.17 .52 .53 5.62 
18.25 .52 .52 5.62 

I 18.33 .52 .52 5.62 
18.42 .52 .52 5.62 
18.50 .52 .52 5.62 

I 
18.58 .52 .52 5.62 
18.67 .52 .52 5.62 
18.75 .52 .52 5.62 
18.83 .52 .52 5.62 

I 18.92 .52 .52 5.62 
19.00 .52 .52 5.62 
19.08 .52 .52 5.62 

I 19.17 .52 .52 5.62 
19.25 .52 .52 5.62 
19.33 .52 .52 5.62 

I 
19.42 .52 .52 5.62 
19.50 .52 .52 5.62 
19.58 .52 .52 5.62 
19.67 .52 .52 5.62 

I 19.75 .52 .52 5.62 
19.83 .43 .50 5.62 
19.92 .39 .45 5.61 

I 
20.00 .39 .42 5.61 
20.08 .39 .40 5.61 
20.17 .39 .40 5.61 
20.25 .39 .39 5.61 

I 20.33 .39 .39 5.61 
20.42 .39 .39 5.61 
20.50 .39 .39 5.61 

I 20.58 .39 .39 5.61 
e-4+ 
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D48 PROJECT COLUMBIA, TOANO, VIRGINIA 
POST-DEVELOPMENT POND ROUTING, EXISTING BMP POND 
2 5 YEAR, 2 4 HOUR STORM 

INPUT FILE: D48E25.INP 

***** DESIGN RAINFALL DATA ***** 

RETURN PERIOD. • • • • • • • • • 25 YEARS 
EVENT DURATION ••••••••••• 24.00 HOURS 
SCS RAINFALL PATTERN TYPE. • • • 2 
ACCUMULATED DEPTH. • • • • • • • • • 6.50 INCHES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

WATERSHED NUMBER . . . . . . . . . . 145 
LOCATION NODE NUMBER . . . . . . 45 

WATERSHED CHARACTERISTICS: 
DRAINAGE AREA. . . . . . . . . . .6 ACRES 
AVERAGE OVERLAND SLOPE . . . . . 2.00 PERCENT 
HYDRAULIC LENGTH . . . . . . . . 240 • FEET 
SCS CURVE NUMBER . . . . . . 98.0 
TIME OF CONCENTRATION. . . . .06 HOURS 
RAINFALL BURST DURATION. . . . . 5.0 MINUTES 

HYDROGRAPH CHARACTERISTICS: 
TIME RUNOFF STARTS . . . . . . . 10.50 HOURS 
TIME RUNOFF ENDS . . . . . . 13.33 HOURS 
PEAK FLOWRATE. . . . . . . . 4.3 CFS 
TIME OF PEAK . . . . 12.00 HOURS 
RUNOFF VOLUME. . . . . . 6.26 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

>>>>> PIPE DIAMETER DECREASED TO 15.INCHES <<<<< 

UPSTREAM NODE NUMBER • • 
DOWNSTREAM NODE NUMBER • 

PIPE DATA: 
DIAMETER •••• 
LENGTH • • • • • • 
SLOPE. • • • • • 
MANNING N-VALUE. • • • • • • 
MANNING PIPE FULL FLOW • • • • • 

HYDROGRAPH CHARACTERISTICS: 
PEAK INFLOW RATE • • • • 

45 
44 

15. INCHES 
108. FEET 
1.00 PERCENT 
.013 
6.5 CFS 

4.3 CFS 
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PEAK OUTFLOW RATE • • • • 
PEAK TRAVEL TIME • • • • • 
MANNING TRAVEL TIME. • • • 

. . . . . . . . . 
4.3 CFS 
.21 MINUTES 
.35 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

WATERSHED NUMBER . . . . . . . . . . 144 
LOCATION NODE NUMBER . . . . . . 44 

WATERSHED CHARACTERISTICS: 
DRAINAGE AREA. . . . . . . . .5 ACRES 
AVERAGE OVERLAND SLOPE . . . . . 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 FLOWRATE. . . . . . . . 3.6 CFS 
TIME OF PEAK . . . . . . . . 12.00 HOURS 
RUNOFF VOLUME. . . . • . . . . . 6.26 INCHES 

***** ADDED STORMWATER HYDROGRAPHS ***** 

FIRST HYDROGRAPH . . . . . . . . 144 
SECOND HYDROGRAPH. . . . . . . . 301 
SUMMATION HYDROGRAPH . . . . 201 
LOCATION NODE NUMBER . . . . 44 
TIME RUNOFF STARTS . . . . . . . 10.50 HOURS 
TIME RUNOFF ENDS . . . . . . . . 13.17 HOURS 
PEAK FLOWRATE. . . . . . . . 7.9 CFS 
TIME OF PEAK . . . . . . . . 12.00 HOURS 
RUNOFF VOLUME. . . . . . . . 6.26 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

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

UPSTREAM NODE NUMBER • • • • • • • • 
DOWNSTREAM NODE NUMBER • • • • • • • 

PIPE DATA: 
DIAMETER • • • • • 
LENGTH • • • • • • 
SLOPE. • • • • • • 
MANNING N-VALUE. • • • • • • 
MANNING PIPE FULL FLOW • • • • • 

HYDROGRAPH CHARACTERISTICS: 

44 
43 

24. INCHES 
160. FEET 

.50 PERCENT 
.013 
16.0 CFS 
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PEAK INFLOW RATE ••• 
PEAK OUTFLOW RATE 
PEAK TRAVEL TIME • • • 
MANNING TRAVEL TIME. • 

. . . . . . . . . . . . . . . . . . 
7.9 CFS 
7.8 CFS 
.35 MINUTES 
.58 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

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. • • • • • • • • • 

***** 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. • • • 

143 
43 

.4 
1.50 
340. 
92.0 

.12 
5.0 

10.75 
13.33 

2.8 
12.00 

5.56 

***** 

302 
143 
202 

43 

ACRES 
PERCENT 
FEET 

HOURS 
MINUTES 

HOURS. 
HOURS 
CFS 
HOURS 
INCHES 

10.58 HOURS 
13.42 HOURS 
10.7 CFS 

11.92 HOURS 
6.07 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

>>>>> PIPE DIAMETER DECREASED TO 15.INCHES <<<<< 

UPSTREAM NODE NUMBER • • • • • • • • 
DOWNSTREAM NODE NUMBER • • • • • 

PIPE DATA: 
DIAMETER • • • • • 
LENGTH • • • • • • . . . . . . . 
SLOPE. • • • • • • • • • • • • • 
MANNING N-VALUE. • • • • 
MANNING PIPE FULL FLOW • • • • • 

43 
42 

15. INCHES 
144. FEET 
5. 00 PERCENT 
.013 
14.4 CFS 
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HYDROGRAPH CHARACTERISTICS: 
PEAK INFLOW RATE • • • • • • • • 
PEAK OUTFLOW RATE • • • • • 
PEAK TRAVEL TIME • • • • • • 
MANNING TRAVEL TIME. • • 

10.7 CFS 
10.6 CFS 

.12 MINUTES 

.20 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

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. • • • • • • • 

142 
42 

1.2 
6.00 
380. 
61.0 

.17 
5.0 

11.50 
14.58 

3.2 
12.08 

2.35 

ACRES 
PERCENT 
FEET 

HOURS 
MINUTES 

HOURS 
HOURS 
CFS 
HOURS 
INCHES 

***** ADDED STORMWATER HYDROGRAPHS ***** 

FIRST HYDROGRAPH . . 303 
SECOND HYDROGRAPH. . . . . . 142 
SUMMATION HYDROGRAPH . . . . . . 203 
LOCATION NODE NUMBER . . . . 42 
TIME RUNOFF STARTS . . . . . . . 10.83 HOURS 
TIME RUNOFF ENDS . . . . . . . . 13.58 HOURS 
PEAK FLOWRATE. . . . . . 13.6 CFS 
TIME OF PEAK . . . . . . . . . . 12.00 HOURS 
RUNOFF VOLUME. . . . . . . . 4.42 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

>>>>> PIPE DIAMETER DECREASED TO 15.INCHES <<<<< 

UPSTREAM NODE NUMBER • • • • • • • • 
DOWNSTREAM NODE NUMBER • • • • • • • 

PIPE DATA: 
DIAMETER •••• 
LENGTH • • • • • • 
SLOPE. • • • • • • . . . . . . . 
MANNING N-VALUE. • • • • 
MANNING PIPE FULL FLOW • 

42 
41 

15. INCHES 
126. FEET 
7. 00 PERCENT 
.013 
17.1 CFS c>·SS 
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HYDROGRAPH CHARACTERISTICS: 
PEAK INFLOW RATE • • • • • • 
PEAK OUTFLOW RATE • • • 
PEAK TRAVEL TIME • • • • • • 
MANNING TRAVEL TIME. • • • • • • 

13.6 CFS 
13.6 CFS 

.09 MINUTES 

.15 MINUTES 

***** SIMULATED STORMWATER HYDROGRAPH ***** 

WATERSHED NUMBER • . . . . . . . . . 141 
LOCATION NODE NUMBER . . . . 41 

WATERSHED CHARACTERISTICS: 
DRAINAGE AREA. • . . . . . . . . 1.6 ACRES 
AVERAGE OVERLAND SLOPE . 6.00 PERCENT 
HYDRAULIC LENGTH . . . . . . 500. FEET 
SCS CURVE NUMBER . . . . 61.0 
TIME OF CONCENTRATION. . . . . . .21 HOURS 
RAINFALL BURST DURATION. . . . . 5.0 MINUTES 

HYDROGRAPH CHARACTERISTICS: 
TIME RUNOFF STARTS . . . . . 11.50 HOURS 
TIME RUNOFF ENDS . . . . 14.58 HOURS 
PEAK FLOWRATE. . . . . . . . 4.3 CFS 
TIME OF PEAK . . . . . . . . . . 12.08 HOURS 
RUNOFF VOLUME. . . . . . . . . . 2.35 INCHES 

***** ADDED STORMWATER HYDROGRAPHS ***** 

FIRST HYDROGRAPH . . . . . . 304 
SECOND HYDROGRAPH. . . . . . . . 141 
SUMMATION HYDROGRAPH . . . . . . 204 
LOCATION NODE NUMBER . . . . . . 41 
TIME RUNOFF STARTS . . . . . . . 11.08 HOURS 
TIME RUNOFF ENDS . . . . . . 13.92 HOURS 
PEAK FLOWRATE. . . . . . . . . . 17.8 CFS 
TIME OF PEAK . . . . . . . . . . 12.00 HOURS 
RUNOFF VOLUME. . . . . . . . . . 3.65 INCHES 

*********** PIPE ROUTING SUMMARY ********** 

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

UPSTREAM NODE NUMBER • 
DOWNSTREAM NODE NUMBER 

PIPE DATA: 
DIAMETER • • • • • • 
LENGTH • • • • • • • 
SLOPE. • • • • • • 
MANNING N-VALUE. • 

41 
40 

24. INCHES 
150. FEET 
1. 65 PERCENT 
.013 
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MANNING PIPE FULL FLOW • . . . . 
HYDROGRAPH CHARACTERISTICS: 

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

29.1 CFS 

17.8 CFS 
17.7 CFS 

.17 MINUTES 

.28 MINUTES 
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Te •u tcele Cll •• C31 •••leet 
"•' 11• 111111Y le ••••• Ctl,tllell 
... ''''''"' t•c1t11d tt•• tllr..,tll 
0 .... 0 ••••••• .. ,. ....... . m.,,,., ••. 

H£AOWATE" SCALES 2 83 

HEADWATER DEPTH FOR 
CONCRETE PIPE CULVERTS 

WITH INLET CONTROL 
IUitiAU M ~ILIC 1101101 o1A11. .... 

~VtSED WAY 1964 

22 (5-22) 

WC056_STONEHOUSE_COMMERCE_PARK - 069



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

AppendixF 

100 Year, 24 Hour Storm Routing 

PROJECT COLUMBIA, JAMES CITY COUNTY, VIRGINIA I STORMW ATER, EROSION & SEDIMENT CONTROL PLAN 
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D48 PROJECT COLUMBIA, TOANO, VIRGINIA 
POST-DEVELOPMENT POND 'B' ROUTING 
100 YEAR, 24 HOUR STORM 

INPUT FILE: D48B100.INP 

SUMMARY OUTPUT 

***** RUNOFF HYDROGRAPH DATA 

WATERSHED DATA UH PEAK ORD 
-------------------------- ------------

l ws 
NO 

130 

,
29 
27 
26 

125 
31 
24 

I 
I 
I 

AREA 
(AC) 
1.7 

.9 
1.0 

.5 

.2 

.7 

.9 

CONNECTING 

I
NODE NOS 

30 29 
29 26 

1
27 26 
26 25 
25 24 
31 24 

I 

LENGTH SLOPE 
(FT) (%) 
350. 2.00 
200. 1.00 
220. 2.00 
95. 1.00 
90. 1.00 

200. 2.00 
240. 20.00 

CURVE PRF TC 
NO (CSM) (MIN) 

98.0 484. 4.6 
98.0 484. 4.2 
98.0 484. 3.2 
98.0 484. 2.3 
98.0 484. 2.2 
98.0 484. 2.9 
74.0 484. 2.7 

***** ROUTING DATA ***** 

CONDUIT CODE = 1 - PIPE 
• 2 - DITCH 
= 3 - STREAM 

CONDUIT DATA 

---------------------------------------
CODE LENGTH SLOPE DIA-WIDTH MANNING 

NO (FT) (%) (IN-FT) N-VALUE 
1 108. 1.20 24. • 013 
1 178. • 75 30 • • 013 
1 108. 1.00 18. • 013 
1 104. • 55 36 • • 013 
1 100. • 60 36 • • 013 
1 104. 1.00 15. • 013 

***** POND DATA ***** 

l I 

?owO 5 
loo 'f~L ~~ 

I 

***** 

HYDROGRAPH DATA 
------------------------
VOLUME PEAK PEAK TIME 

(IN) (CFS) (HRS) 
7.66 14.9 12.00 
7.66 7.9 12.00 
7.66 8.8 12.00 
7.66 4.4 12.00 
7.66 1.8 12.00 
7.66 6.1 12.00 
4.84 6.1 12.00 

PEAK FLOW DATA 
------------------------

INFLOW OUTFLOW 
(CFS) (HR) (CFS) (HR) 
15 • 12.00 15. 11.92 
23 • 12.00 22. 11.92 

9 • 12.00 9. 11.92 
36 • 11.92 36. 11.92 
38 • 11.92 38. 11.92 

6 • 12.00 6. 11.92 

I 
I 

POND CODE = 1 - EXISTING POND 

I 
I 
I 

CONNECTING 
NODE NOS 

24 98 

CODE 
NO 

1 

= 2 - USER DESIGNED POND 
= 3 - ROAD CROSSING 

PEAK FLOW DATA 

--------------------------
INFLOW 

(CFS) (HR) 
so. 11.92 

OUTFLOW 
(CFS) (HR) 

so. 12.00 

HYDROGRAPH 
VOLUME 

(IN) 
4.93 

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

MAXIMUM 
WSE 
(FT) 
98.1 
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NODE 
NO 
29 
26 

I 26 
25 
24 

I 24 

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

HYD 
NO 

201 
202 
203 
204 
205 
206 

ADDED 
HYD NOS 
1st 2nd 
129 301 
302 126 
303 202 
125 304 
305 124 
306 205 

SUMMATION HYDROGRAPH 
-----------------------------------------------------

PEAK PEAK TIME HYD VOLUME BASEFLOW DRAINAGE AREA 
(CFS) (HRS) (INCHES) (CFS) {ACRES) 

23. 12.00 7.66 .o 2.6 
27. 11.92 7.66 .o 3.1 
36. 11.92 7.66 .o 4.1 
38. 11.92 7.66 .o 4.3 
44. 11.92 7.17 .o 5.2 
50. 11.92 7.23 .o 5.9 
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AppendixG 

Outlet Ditch Velocity Calculations 

PROJECT COLUMBIA. JAMES CI1Y COUNTY, VIRGINIA 
STORMWATER, EROSION & SEDIMENT CONTROL PLAN 
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Trapezoidal Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Pond 'B' outfall 

Comment: Pond 'B' outfall Ditch 

Solve For Depth 

Given Input Data: 

Bottom Width ••••• 
Left Side Slope •• 
Right Side Slope. 
Manning's n •••••. 
Channel Slope •••• 
Discharge •••••••• 

Computed Results: 

Depth • ••.•••••••. 
Velocity ••••••••• 
Flow Area •••••••• 
Flow Top Width ••• 
Wetted Perimeter. 
Critical Depth ••• 
Critical Slope ••• 
Froude Number •••• 

8.00 ft 
3.00:1 (H:V) 
3.00:1 (H:V) 
0.035 
0.0025 ft/ft 

32.10 cfs 

1.31 ft 
2.06 fps 

15.57 sf 
15.84 ft 
16.26 ft 

0.72 ft 
0.0218 ft/ft 
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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AppendixH 

Temporary Sediment Basin 
Design Data Sheets 

PROJECf COLUMBIA, JAMES CITY COUNfY, VIRGINIA 
STORMW ATER, EROSION & SEDIMENT CONTROL PLAN 
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1992 3.14 

TEMPORARY SEDIMENT BASIN DESIGN DATA SHEET 

(with or without an emergency spillway) 

Basin# ~Sv-J '6 1 
Location #otL-T11 Of (Ju.r-lT 

Total area draining to basin: S. '1 acres. 

Basin Yolume Desiifi 

Wet Storage: 

1. 

2. 

3. 

4. 

5. 

6. 

Dry Storage: 

7. 

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

67 cu. yds. x S,q ~cres = 3q:( cu. yds. (to, b1~ c..f) 

Available basin volume = 
storage - elevation curve) 

4~ J cu. yds. at elevation 93.5 . (From 
( I '21 /8 (:, r f) 

Excavate$-- cu. yds. to obtain required volume*. 

• Elevation corresponding to required volume = invert of the dewatering 
orifice. 

Available volume before cleanout required. 

33 cu. yds. x 5>1 acres = 11.5 cu. yds. ( 5 U\ c.F) 

Elevation corresponding to cleanout level = f2 • 4 3 . 

(From Storage - Elevation Curve) 

Distance from invert of the dewatering orifice to cleanout level = /, 0 7 ft. 
(Min. = 1.0 ft.) 

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

· 67 cu. yds. x £ 4 acres = 3'15:' cu. yds. 

III - 112 
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1992 

8. 

9. 

4ti ZbO~f 3.14 

Total available basin volume at crest of riser* = 1.82..4- cu. yds. at 
elevation q?. '2- . (From Storage- Elevation Curver 

':= 3D'? c: y I If<
* Minimum = 134 cu. yds./acre. of total drainage area. 

Diameter of dewatering orifice = ~ ~ in. 0 .n; ~ '' ff <.. 

olf 10. Diameter of flexible tubing = __ Q~.....-__ in. (diameter of dewatering orifice 
plus 2 inches). 

Preliminazy Desi&n Elevations 

11. Crest of Riser = Cf7. I'-

Top of Dam = J oo~2.o 

Design High Water = ~~-8 B ( Z-5 "(@1£. Sroa~Vt.) S~ f'A4€ -
o p {lrefba .. :·r. 

Upstream Toe of Dam = __ 9..:.......:../_· 0--6~-

Basin Shape 

Runoff 

12. Len~th of Flow 
Effective Width 

...6.... 
We 

= 

If > 2, baffles are not required __;_X.:;__ ___ _ 

If < 2, baffles are required 
fo~L-o"'t" ovne:-r 

X Y~ vs~ Be' BAf'fL~ 

13. 02 = tJ/A cfs (From Chapter 5) 

14. 025 '" = 
4D.7 cfs (From Chapter 5) (Jf/ful<.) 70 fo_,..,IJ) 

al-( -=-
IV. 

"3 2..1 c.fs (. Ovlfl...<)....; 'f(l4"' Po" a) 

Principal Spillway Desi~n 

15. With emergency spillway, required spillway capacity OP = 0 2 = }..}(IJ cfs. 
(riser and barrel) 

Without emergency spillway, required spillway capacity OP = 0 25 = 32.1 cfs. 
(riser and barrel) . 

III - 113 
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1992 3.14 

16. With emergency spillway: 

Assumed available head (h) = _/0"--pA-__ ft. (Using Q:z) 

h = Crest of Emergency Spillway Elevation Crest of Riser Elevation 

Without emergency spillway: 

Assumed available head (h) = 
I 

_D._?_(:, __ ft. (Using Q25) 

h = Design High Water Elevation - Crest of Riser Elevation 

17. Riser diameter (Dr) = in. Actual head (h) = 6. 7{, ft. 

4' S Qu f.lfl.--E' P,..lS fY'- L -;../~ ' 
(From Plate 3.14-8.) q -:. QLk 1. r- ~ "bll &. ) (a. 

7 
,~f. { :: 3 Z..e> d5 

~: Avoid orifice flow conditions. 

18. Barrel length (1) = I Zt) ' ft. 

Head (H) on barrel through embankment = ~ · 12.. ft. 

(From· Plate 3.14-7). 

19. 
CAP- Df 3o '<:?ct·"~ ~ 32~ ./' 

Barrel diameter = 3 0 in. ~P cv S 6!' l-lw c.-t~ a,.J ' 4 _ ___..._ 

(From Plate 3.14-B [concrete pipe] or Plate 3.14-A [corrugated pipe]). 

20. Trash rack and ~nti-vortex device ~ b fLt 6A ()_ 

Diameter = - inches. 

Height = /2 1 1 

inches. 

(From Table 3.14-D). 

Eni.er&ency Spillway Desi~n 0/ A z._.~ 't E->1,2- c. D e3 yn (Zdt/411 

1 il' tJc t~Jtrc.-
2t. Required spillway capacity Oe = 0 25 - Op = cfs. 

22. Bottom width (b) = ft.; the slope of the exit channel (s) = 
--- ft./foot; and the minimum length of the exit channel (x) = 
-:=---=-: ft. 
(From Table 3.14-C). 

III - 114 
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1992 

Anti-Se<;p Collar Desip }J /A E M~~tJ\LA EJl L 1D f 

23. Depth of water at principal spillway crest (Y) = ,,12.. ft. 

Slope of upstream face of embankment (Z) = :1. 

Slope of principal spillway barrel (Sb) = ____ % 

Length of barrel in saturated zone (Lj = ___ ft. 

24. Number of collars required = ___ dimensions = ___ _ 

(from Plate 3.14-12). 

Final Desiifi Elevations 

25. Top of Dam = / OD. 2-o 

· Design High Water = q 7' 8 8 

Emergency Spillway Crest = q 7' ~ b 

Principal Spillway Crest = 't 7. f '2 

Dewatering Orifice Invert = CJ 3, r 6 

Cleanout Elevation = 9 2...4 3 

Elevation of Upstream Toe of Dam 
or Excavated ~ottom of "Wet Storage 
Area" (if excavation was performed) = ~I, 0 0 

III - 115 
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ENGINEERING CONSULTING SERVICES, LTD. 
Geotechnical • Construction Materials • Environmental 

Mr. Steve Campitell 
Stonehouse, Inc. 
530 East Park Court, Suite A 
Sandston, VA 23150 

February 16, 1999 

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, 

-~~THop~.. L._(J f'"4~ 
G CONSULTING SERVI~~~· Q 

'/ %_ \ avid E. Stinnette. P .E. 
Vice President 
Richmond Branch Manager 

o ROBERT c. MOSS. m ifngineering Services Manager 
u No.019982 

..0 15 
Copies: (2) Client ~~~... 6-$'. 

(1) Mr. Keith Taylor- JC l~iqkt~ent 
(3) Mr. Phil Tuning - Virginia ~~~elopment Partnership 

GEOTECHIRE~1)T~~-~t~th Hamilton Street, Richmond Virginia23230 • (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 mo.r~ 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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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 borings 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 _o!J. 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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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. 

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 comers of the site in order to establish site grades prior to 
future development. This is based on an estimated finished floor elevation of about 1 05 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 ~eans 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 C~mmerce 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 defmed. 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 tllis 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 modem 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 Bfrd and France swamps located north of the site. 

The soil borings performed on this site passed through but did not penetrate the sandy Bacons 
Castle formation of the Norge Uplands. Marine sediment of the Yorktown Formatio11 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 sub grade. 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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· Foundation Design 

PRELIMINARY GEOTECHNICAL FINDINGS 

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. F dn. Approx. Min. F dn. Bearing Capacity 
(kips) Width (Ft) Embedment (Ft) (ksf) 
<50 2.0 2.0 2.5 

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 r- ~ Compressive Load Resistance 

(ft) (tons) (tons) 
1 0 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 anticipate that the following sections 
will approximate final design sections: 
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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 n:n:re 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 minimuni 
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 ~o,t 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 e:c.ploration 
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 requir~d 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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OWNER JOB # BORING .u I SHEET rr 

STONEHOUSE, INC. 5020 B-1 I 1 OF 1 Ecs..,.D I 
PROJECT NAME ARCHITECT ENGINEER 

STONEHOUSE INDUSTRIAL SITE 
SITE LOCATION -:)- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA TONS/FT. 2 
1 2 3 4 5+ 

~ 
PLASTIC WATER UQUID 
UMIT 7. CONTENT 7. UMIT 7. 

c.J X ---------·----------£::. 
{..) DESCRIPTION OF MATERLJ\.L ~ ~ 
:z 

~ c.J < 
1:-. ... 

0 ,,., :z 10 20 30 40 50+ >- a :r: :z ... >- 0 

t c: i= Czl ~ c.J ~ < r.:l 

'"" '"" > > STANDARD PENETRATION Q c. c.. 0.. c SURFACE ELEVATION r.:l Q9 ~ :::; :::; u 97.00 i;l BLOWS/FT. < <'i "' {I) •:Jl c: 10 20 30 40 50+ 0 -
241 

Silty Fine SAND, Tan, Moist to Wet, 1-
~2 - 1 ss 24 Very Loose, (SM) [Perched Water at '-

- -2'] -95 
- ,....._ -
- 2 ss 24 24 Silty Fine SAND With Clay Seams, - 10 
- i -

I 
Yellowish Tan, Moist, Loose to -

- Medium Dense, (SM-SC) -
5- 3 ss 24 241 - 12: - -

-
241 

Silty Fine to Medium SAND, Orang ish 1-- 4 ss 24 Tan, Moist, Medium Dense, (SM) t- 9C 1:6 
- 1-

- i Silty Fine SAND, Trace Clay Lenses 1-
~18 - 5 ss 24 241 to 12'' Tan, Moist, Medium Dense, 1-

- I '-

10 I 
(SM) -

I - -
- -- -
- - 8~ 
- -- -
- -
- -

I I : 
1-

15- 6 ss 18 181 1- ~921 - I-
1-- I-- 1-- sc - 1-

- 1-
- '-

I - --
I 20- 7 ss 18 18 I - ~21 - I -

-i - --
I 

-75 - -
- i : ~ 

-
-

- 8 ss 18 18 I - 21 - -
25- ' 

I END OF BORING 25.0' 
-- @ 1-- 1-

- 1-- 70 - 1-
- I-
- 1-- I-
- 1-

30- '-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPE: !'I-SITU THE TRANSITION MAY BE GRADUAL 

WL WS OR @> BORING STARTED 2-17-99 TOPSOIL DEPTH: 6" 
WL BCR ACR BORING COMPLETED 2-17-99 CAVE IN DEPTH ® 1 0.3' 

WL DRY RIG DVORAK FOREMAN ROBBIE DRILUNG METHOD HOLLOW STEM AUGER 
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OWNER JOB # BORING # SHEET 

STONEHOUSE. INC. 5020 B-2 1 OF 1 Ecft 
~P-R-0-JE_C_T __ NAM--E----~------------------~-AR--CH-I~T-E-CT __ E_N_GLIN_E_E_R--------~--------~ ~L1rl) 

STONEHOUSE INDUSTRIAL SITE 
SITE LOCATION 

JAMES CITY COUNTY, VIRGINIA 

~ 
r;.l 
CJ DESCRIPTION OF MATERIAL g z 

~ r;.l e:'! 
0 a.. 00 

:c z ~ a >-E-o e:: a.. c.:l c.:l c.:l r;.l 
c.:l _, _, _, > Q a.. a.. c.. 0 ~URFACE ELEVATION ::a ::a ::a CJ 95.00 < < ~ 

r;.l 
rj) UJ e:: 

0 
Fine - Silty SAND, Light Tan, Moist, - 1 ss 24 24 Very Loose to Medium Dense, (SM) -

-
- 2 ss 24 24 -
- Silty Fine SAND, Trace Clay, 

5- 3 ss 24 24 Orangish Tan, Moist, Medium Dense, -
(SM) 

-
- 4 ss 24 24 -

Silty Fine SAND, Trace Clay Lenses, - Yellowish Tan, Moist, Medium Dense, - 5 ss 24 24 - (SP-SM) 
10 --

-
-
-
-
-
-

15- 6 ss 18 18 -
-
-
-
--
-

20- 7 ss 18 18 -
--
-
-

~:;. 

- 8 ss - 18 18 
25-

- END OF BORING @ 25.0' ---
-
-
-
-

30-

s 
z 
0 
e: 
< > 
c.:l 
;;j 

--
'-
---
-
1-
1-90 
1-
1-
1-
1-

1-
I-
1-
1-
1- 85 
1-
I-
c---
----
-80 
-
-
--
-
-
--
-
-75 
1-
1-
1-
1-
1-
I-
1-
1-
1-

70 
1-
I-
1-
1-
1-
1-
1-
:-
-
-

-0- CALIBRATED PENETROMETER 
TONS/FT. 2 

1 2 3 4 5+ 

PLASTIC WATER LIQUID 
LIMIT . 7. CONTENT 7. LIMIT 7. 

2 

X ---------·----------D. 

10 20 30 40 50+ 

STANDARD PENETRATION 
Q9 BLOWS/FT. 
10 

11 

20 

~ 
®20 
I 
I 

15 

30 40 50+ 

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

WL WS OR @> BORING STARTED 2- 1 7- 9 9 I TOPSOIL DEPTH: 5" 
WL BCR ACR BORING COMPLETED 2- 1 7- 9 9 I CAVE IN DEPTH ® 1 6.5' 

WL DRY I RIG DVORAK FOREMAN ROBBIE I DRILLING METHOD HOLLOW STEM AUGER 
WC056_STONEHOUSE_COMMERCE_PARK - 099



OWNER JOB BORING " SHEET rr 

Ecs.rD STONEHOUSE, INC. 5020 8-3 1 OF 1 
PROJECT NAME ARCHITECT ENGINEER 

STONEHOUSE INDUSTRIAL SITE 
SITE LOCATION -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA TONS/FT. 2 
1 2 3 4 5+ 

~ 
PLASTIC WATER LIQUID 
LIMIT 7. CONTENT 7. LIMIT 7. 

C.:! X---------·--------- e:, u DESCRIPTION OF }.L~TERIAL ; ; z 
~ Czl < ... 

0 I)., rr. z 10 20 30 40 50+ :z:: z ~ Q >- 0 ... ex: £:: I)., 
~ Czl Czl Czl < C.:! -'I -'I > > STANDARD PENETRATION Q c.. I)., I)., 0 SURFACE ELEVATION ~ ® :::e ~ :::e u 1 03.00 BLOWS/FT. < < Czl C.:! 
rn rn l'IJ ex: 10 20 30 40 50+ 0 - Silty Fine SAND, Trace Roots, f-

0 3 ~ - 1 ss 24 24 Grayish Tan, Moist, Very Loose, f-
- -

(SM) -
- f-.... /" -

~~ - 2 ss 24 24 Silty to Clayey Fine SAND, -100 - -
Yellowish Tan, Moist, Loose to -

- Medium Dense, (SM-SC) -
~ 5- 3 ss 24 24 r- 5. - f-

r-
- f-
- 4 ss 24 24 r- :28 
- f-

24124 
Silty Fine SAND, Trace Clay, 

95 - f-
- 5 ss Reddish Tan, Moist, Medium Dense, 1- 31 
- r-

10 (SM) -
-

I 
-- -

- -
-
-

I 
Silty Fine SAND With Clay Lenses, -

- Yellowish Tan, Moist, Medium Dense, -90 -
(SM) 

-
- -

15-
1-

6 ss 18 18 f- Q91:6 - 1-
f-

- 1-- r-
- f-
- '- 85 - -
- -

-
20- 7 ss 18 18 - Q91:6 - .. --

- -
- -
- -- -80 

~ ~ -
019 - 8 ss 18 18 -

- -
25-

END OF BORING 25.0' 
1-

- @ f-
- 1-
- r-
- 1-- i- 75 
- i-

- -
- -

30- -

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUN[~~y LINES BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL WS OR @ BORING STARTED 2-17-99 TOPSOIL DEPTH: 7" 
WL BCR ACR BORING COMPLETED 2-17-99 CAVE IN DEPTH ® 18.3' 

WL DRY RIG DVORAK F'O?.EMAN ROBBIE DRILLING METHOD HOLLOW STEM AUGER 
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OWNER JOB " BORING # SHEET 7r 

EcsLTD STONEHOUSE, INC. 5020 B-4 1 OF 1 
PROJECT NAME ARCHITECT ENGINEER 

STONEHOUSE INDUSTRIAL SITE 
SITE LOCATION -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA 
TONS/FT. 2 

1 2 3 4 5+ 

! PLASTIC WATER UQUID 
LIMIT 7. CONTENT 7. UMIT 7. 

~ X -------------------'- t; u DESCRIPTION OF MATERIAL g g z 
~ t.:l < 

ci ll. ~ z 10 20 30 40 50+ 
:X: z ~ Q ;... s .... c:: .... ll. ~ t.:l c.J t.:l ;; r.:l ..... ..J ..J > STANDARD PENETRATION Q ll. ll. ll. 0 SURFACE ELEVATION Col Q9 ::a ::a ::a u 122.00 ..J BLOWS/FT. 

< < < c.J Col 
()"J fll I7J c:: 10 20 30 40 50+ 0 

Silty Fine SAND, Trace Roots, - r- 0 4~ - 1 ss 24 24 Grayish Light Tan, Moist, Loose, f-
- r-

~~ (SM) -120 
-:- ""' ....... -- 2 ss 24 24 Silty Fine SAND, Orang ish Tan, -
- -

ssl24 
Moist, Loose to Medium Dense, (SM) -

- -
5- 3 24 - 9 

- -
-

ssl24 -
241 

-
1:6 

.. - 4 -115 - I -
-

ssl24 241 
Fine Sandy Silty CLAY, Gray and -

'@3o - 5 Red, Moist, Stiff, (CL) r-
- I I r-

\ 
10 f-- r-

- f-
- r-- 110 - Silty Fine SAND, Trace Clay, Gray ,..... 
- and Red, Moist, Dense, (SM) -- -- --

I 15- 6 ss i 18 18 - 40 - -
I -

-

I 
-

- -105 - -
- -
- -

~· 
·- -

20- 7 ss 118 18 Silty Fine SAND, Trace Clay Lenses, r-
- Light Gray, Moist, Medium Dense, r- . 

f-
- (SM) r-
- ......, ....... t-100 - Silty CLAY and Silty Fine Sand r-

. ~28 - r-

ss jr8 
Seams, Gray and Red, Moist, Medium r-- 8 18 Dense, Medium Stiff, (SM-CL) r-- r-

25-
25.0' 

f-
- END OF BORING @ r-
- '-

- -95 - -
- -- -- -- -

30- -

THE STRAT!rJCAT!IJN LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOiL TYPES !N-:ITU THE TRANSITION MAY BE GRADUAL 

WL WS OR@ BORING STARTED 2-17-99 TOPSOIL DEPTH: 6" 

WL BCR ACR BORING COMPLETED 2-17-99 CAVE IN DEPTH ® 17.3' 

WL DRY RIG DVORAK FOREMAN ROBBIE DRILUNG METHOD HOLLOW STEM AUGER' 
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OWNER JOB # BORING # SHEET 

STONEHOUSE, INC. 5020 B-5 1 OF 1 Ecft 
~P-R-O-JE_C_T __ NA_M_E----~-------------------+-A-R_C_H_ITE--CT---E-N-G~IN_E_E_R--------~---------1 ::.L1rl) 

STONEHOUSE INDUSTRIAL SITE 
SITE LOCATION 

JAMES CITY COUNTY, VIRGINIA 

~ 
1.:1 
u DESCRIPTION OF MATERIAL ; z 

~ r.l < 
ci ~ iii 

:t: z E-o c >-E-o p:: c. r.l r.l r.l 1.:1 r.l _, _, _, > Q c. c. c. 0 SURFACE ELEVATION ::; :::£ :::£ u 111 .00 < < < 1.:1 
rr.. IZl IZl p:: 

0 
Silty Fine SAND, Trace Roots, Tan, -

- 1 ss 24 24 Moist, Very Loose, (SM) -
-
- 2 ss 24 24 -
- Fine Sandy CLAY, Reddish Brown, 

5-- 3 ss 24 24 Moist, Medium Stiff to Stiff, (CL) -
-- 4 ss 24 24 -
-- 5 ss 24 24 Silty Fine SAND, Gray and Tan, - Moist, Medium Dense, (SP-SM) 10 -
-
-
-
- Fine SAND, Trace Silt, Light Tan to - Reddish Tan, - Moist, Medium Dense, 
- (SP-SM) 

15- 6 ss 18 18 -
----
--

20- 7 ss 18 18 -
-
-
-
-

- =--
- 8 ss 18 18 

25 -
- END OF BORING @ 25.0' 
-
-
-
-
---

30-

; 
z 
0 e: 
;;: 
r.l _, 
r.l 

-
-110 
---
1-
1-

t-
1-
t-
r-105 
1-
1-
!--
-
-
-
-
-
-100 
-
-
t-
1-
t-
1-
1-
!--
r- 95 
t-
!--
t-
!--
t-
1-
~ 

!--
'-

-90 
-
-
-
--
-
-
-
-85 -
-
-
1-
t-
1-
1-
L.... 

-()- CAUBRATED PENETROMETER 
TONS/FT. 2 

1 2 3 4 5+ 

PLASTIC WATER UQUID 
UMIT 7. CONTENT 7. UMIT 7. 

X ---------5---------- t:,. 

10 20 30 40 

STANDARD PENETRATION 
Q9 BLOWS/F'l'. 

10 20 30 40 

19.9 
12-----:---6 

2) fO 

2:1.1 

·29 

~21 

31 

50+ 

50+ 

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDA'<.I LINES BETVEEN :;OIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL Contact@23.6' WS OR@ BORING STARTED 2-16-99 TOPSOIL DEPTH: NONE 
WL BCR ACR BORING COMPLETED 2-16-99 CAVE IN DEPTH ® 17.2' 

WL DRY RIG DVORAK FORE~!AN ROBBIE DRILUNG METHOD HOLLOW STEM AUGER 
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OWNER JOB # BORING # SHEET 

STONEHOUSE, INC. 5020 B-6 1 OF 1 Ecsl..TD PROJECT NAME ARCHITECT ENGINEER 

STONEHOUSE INDUSTRIAL SITE 
SITE LOCATION -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA TONS/FT. 2 
1 2 3 4 5+ 

[ PLASTIC WATER UQUID 
LIMIT 7. CONTENT 7. UMIT 7. 

101 X ---------·----------b. u DESCRIPTION OF MATERIAL g ; z 
[ 101 e:: 

0 ll. rn z 10 20 30 40 50+ 
:X: z l: Q >- 0 .... 0:: e::: ll. r.:l r.:l t.l r.l < r.:l ...1 ...1 ...1 > > STANDARD PENETRATION Q ll. ll. ll. 0 SURFACE ELEVATION til 0 ::E ::E 2 u 11 7.00 ...l BLOWS/FT. < < < "' til 

Q'l Q'l Q'l 0:: 10 20 30 40 50+ 0 
- Fine Sandy SILT, Tan, Moist, Soft, -
- 1 ss 24 24 (ML) - r 3: e: - I- 16.fr r-115 - I-- 2 ss 24 24 I- 6 - I-

- Fine Sandy Clayey SILT, Light ,.--
5- 3 ss 24 24 Brown, Moist, Medium Stiff, (ML) - 1:6 - -

-- -- 4 ss 24 24 -11C ~2: - - . . 

Silty Clayey Fine SAND, Reddish 
z· 4 - -

~.r - 5 ss 24 24 Brown, Moist, Medium Dense, (SM) - c:c - -
10 I-- I-

- I-
- I-
- r-1 o:: I - I I-- I I- :\ 
- I '--

- I -
15- 6 ss 18 !8 Silty Fine SAND, Reddish Brown, -

- Moist, Dense, (SM) - 34 
I -

- I -
- -'IOC: - -
- -- I-- I-

I-

20- 7 ss 18 18 I- 20 -
Fine SAND, Trace Silt, Light Tan, I-- Moist, Medium Dense, (SP) I-

- r- 95 - I-
- I-

:--~ I-- 8 ss 18 18 I- 26 - I-

25 -
25.0' 

I-
- END OF BORING @ c-

- -- - 9C 
- -
- -
- -
- -
- -

30- -

' 
THE STRATIF'ICATION LINES REPRESENT THE APPROXIMATE BOUNDARY LINES BETVEEN SOIL TYPE: IN-SITU THE TRAN:ITION MAY BE GRADUAL 

WL WS OR@ BORING STARTED 2-16-99 TOPSOIL DEPTH: 7" 

WL BCR ACR BORING COMPLETED 2-16-99 CAVE IN DEPTH ® 16.0' 

WL DRY RIG DVORAK FOREMAN ROBBIE DRILUNG METHOD HOLLOW STEM AUGER 
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OWNER JOB .Jl BORING # SHEET ;r 

EcsLTD STONEHOUSE, INC. 5020 B-7 1 OF 1 
PROJECT NAME ARCHITECT ENGINEER 

STONEHOUSE INDUSTRIAL SITE 
SITE LOCATION -o- CAUBRATED PENETROMETER 

JAMES CITY COUNTY, VIRGINIA TONS/FT. 2 

1 2 3 4 5+ 

~ 
PLASTIC WATER UQUID 
UMIT7. CONTENT 7. UMIT 7. 

'-l X ---------·--------- t:;. u DESCRIPTION OF MATERIAL !=' ; z 
~ ~ 

"" < 
c. .... 

c::i i: 
rtJ z 10 20 30 40 50+ :: z Q >- 0 .... 0:: 1= c. 1'£1 ~ til ~ < Col ..J ..J > STANDARD PENETRATION Q c. c. c. 0 SURFACE ELEVATION '-l 0 ::a ::a ::a u 96.00 ..l BLOWS/FT. 

< < < '-l '-l 
til til til 0:: I 10 20 30 40 50+ 0 

Fine SAND, Tan, Moist, Very - Silty 1-
!::;9 2 - 1 ss 24 24 Loose, (SM) [Saturated 2.0' -4.0'] r- 95 - 1-

1-- r--

~3: - 2 ss 24 24 '-- -
- Silty Fine SAND, Trace Clay, Light -

c 5- 3 ss 24 24 Brown, Moist to Wet, Very Loose, - { 
- -

(SM) [Trace Clay Lenses from 6.0'] -90 
- -
- 4 ss 24 24 - 10 - 1-

- Silty Fine SAND With Clay Seams, 1-- 5 ss 24 24 Reddish Brown, Moist, Medium Dense, 1- 26 - 1-
10 (SM) [Wet from 15.7'] 1-

- 1-
- r- 85 - '-
- -- -
- -- -
- -

-
15- 6 ss 18 18 - 13: - -

-80 
- 1-
- 1-
- I-
- 1-- 1-
- 1-

1-
20- 7 ss 18 18 I- 21 - 1-

r- 75 - 1-
- '-

- -- -
: ~ -

-: 8 ss 18 18 - 24 - -
25- -

- END OF BORING @ 25.0' -70 
- -
- -
- -
- 1-- 1-
- I-- 1-

30- L-

THE STRATIFICATION LINES REPRESENT THE APPROXIMATE: BOUN:'.4RY LINE::; BETVEEN SOIL TYPES IN-SITU THE TRANSITION MAY BE GRADUAL 

WL Perched@2.3' -4ws oR® BORING 5iAP.:'ED 2-16-99 TOPSOIL DEPTH: 4" 

WL BCR ACR BORING COMPLETED 2-16-99 CAVE IN DEPTH ® 18.2' 

WL 15.7' RIG DVORAK FOREMAN ROBBIE DRILUNG METHOD HOLLOW STEM AUGER 
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OWNER JOB # BORING # SHEET 

STONEHOUSE. INC. 5020 8-8 1 OF 1 Ec~ 
~P-R-OJ_E_C_T_N_AM __ E------------------------~-A-R_C_H-IT-E-CT __ E_N_G~IN_E_E_R--------~----------4 ~~I) 

STONEHOUSE INDUSTRIAL SITE 
SITE LOCATION -0- CAUBRATED PENETROMETER 

TONS/F"I'. 2 
JAMES CITY COUNTY, VIRGINIA 1 2 3 4 5+ 

"" tl z 

~ s 
c.:J 

0: 
::E 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION 
1 03.00 

z 
0 
1= 
< > 
(:l 

rj 

PLASTIC WATER UQUID 
LIMIT 7. CONTENT 7. ID1IT 7. 

X ---------·--------b. 

10 20 30 40 50+ 

STANDARD PENETRATION 
@ BLOWS/F"I'. 

~ 
0 _,~~--~~--~~----------~--------------------+---~----~1o __ _.2~0---3~o~~4~o---5~o+~~ 

- j Fine Sandy SILT, Gray, Moist to - VI · 
: 1 SS 24 24! Wet, Very Loose, (SM-ML) [Perched = ~~ 3 : 

Water] t-

= 2 ss 24 241 ~1001~2 
5-= 3 ss 24 241 

- l 
- i 
- 4 ss 24 24: 
- ! 

-
- 5 ss 24 24 i 

1 0---1--+-+--+-__;
1 

-
-
-
-
-
-
-
-

15- 6 ss 18 18 ; -
-- i I 

----
20-: 7 ss 18 18 i 

; 

----
-- 8 ss 18 

25-
--
-
--
---

30-

Silty to Clayey Fine SAND With 1-
Roots, Gray, Wet, Loose, (SM-SC) i= 
[Perched Water] /t 
~-------------------------------/ -

Fine Sandy CLAY, Light Gray, Moist ._ 
to Wet, Soft to Medium Stiff, (CL) - 95 
[Perched Water] / = 
L-------------------------------~ -
Fine SAND, Trace Silt and Clay -
Lenses, Light Tan, Moist, Medium = 
Dense, (SP-SM) -

Silty Fine SAND, Yellowish Tan, 
Wet, Medium Dense, (SM), ~. 

E~lD OF BORING @ 25.0' 

--
t-- 90 
I
t
t-
1-
I
I
I
I
I-
t-- 85 
I-
I-
I-
I-
:-
'--

-
-
-80 
-
-
-
-
t-
1-
t-
1-
I-- 75 
I-
t-
I-
'-

~6 •: 
16.8 

~18 

~19 

12: 

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

WL Perched@ 2 ..... g .5 'ws OR @l BORING STARTED 2-16-99 TOPSOIL DEPTH: 6" 
WL BCR ACR BORING COMPLETED 2-16-99 CAVE IN DEPTH ® 22.0' 

WL 22.0' RIG DVORAK FOREMAN ROBBIE DRILUNG METHOD HOLLOW STEM AUGER 
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APPENDIX Ill 

Boring Location Diagram 
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c: ., 
"' /.;; 

ECS LTD 

.l'l"v~le Borin& Location $-A--'-· 
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APPENDIX IV 

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

Major Divisions 
Group 

lsvmbols Typical Names 

ii .c 
c: .. 
.; .. 
0 
~. 

-ii 
.c 
c: .. 
.; .. 
0 
~ 

.!e 
-;;; .. .. c: 

";;: 
~ g ..... 
c: 0 

~-! u-
d 

.. .. 
.,. .E 
'ti-

c: ~ g 
.2"i 
u,. -~ ; 0 .. .. 

GW 

GP 

sw 

SP 

Well-graded gravels, gravel-sand mix
tures, little or no fines 

Poorly graded gravels, gravel-sand mix
tures, little or no fines 

Silty gravels, gravel-sand-silt mixtures 

Clayey gravels, gravel-sand-clay mix
tures 

Well-graded sands, gravelly sands, little 
or no fines 

Poorly graded sands, gravelly sands, 
little or no fines 

.:: !! (j = 
~-! ~ .. ~ ~ ~----~--~~~----------------------------~ 

~ u 0 .. oz 
rn_c 

2-5 
c: ~ .... 
.c: - .. .... e 
0 
~ 

c 
~ ::> d 

._!i ~ SM 8 1-- Silty sands, sand-silt mixtures 
ta~ u· 

.c .... ~ __ J--+-------------------------------1 ·¥ i ;§ 
-o '2 0 
c: ~ 
.. 0. 
mo. 

$ 

SC Clayey sands, sand-clay mixtures 

ML 

CL 

OL 

MH 

CH 

OH 

Pt 

Inorganic silts and very line sands, 
rock flour, silty or clayey line sands, 
or clayey silts with slight plasticity 

Inorganic clays of low to medium 
plasticity, gravelly clays, sandy clays, 
silty clays, lean clays 

Organic silts and organic silty clays of 
low plasticity 

Inorganic silts, micaceous or diatoma
ceous line sandy or silty soils, elastic 
silts 

Inorganic clays of high plasticity, fat 
clays 

Organic clays of medium to high 
plasticity, organic silts 

Peat and other highly organic soils 

Laboratory Classification Criteria 

.c~ 

0 

~ 
~ 

~ ~-------------------------------------1 'tl 
Not meeting all gradation requirements for GW .[ 

·; 

g ~-------------------.---------------------1 a..U~ 
11)1/)GI 

~·~· 5 
rnrn., 

Atterberglimits below "A" 
line or P .I. less than 4 a.."c3·~ 

~ ~ ~ ~---------------------; 
;:·;:E·~ 
~~cl'l 

Atterberglimits below "A" 
·line with P .I. greater than 7 

Above "A" line with P.l. 
between 4 and 7 are border
line cases requiring use of 
dual symbols 

Not meeting all gradation requirements for SW 

AtterberglimitS above "A" 
line or P .I. less than 4 

Atterberg limits above "A" 
line with P .I. greater than 7 

Plasticity Chart 

Limits plotting in hatched 
zone with P.l. between 4 
and 7 are bordt:rline cases 
requiring use of dual sym
bols 

so~+--~~~-+~~r-r/7T~ 
CH / 

~ 40~~--~~--~-r--r--b~r--t~ 

] / 
~ 30 ~-+-+-1--+--+ c. -¥-f---+-+--1 ] ··9 OHandMH 

~ '-~--~--+---~·~-~~--,_--t--i---t~ a: 201-
CL / 

/ 
101---f-CL-ML V 

MLand 

Ql__L __ 1-~'~'·~~0~L~~~~~~~~ 
0 10 20 30 40 50 60 iO 80 90 100 

Uquid limit 

80ivi~ion 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 wh'en 
L.L. is 28 or less and the P.l. is 6 or less; the suffix u used when L.L. is greater than 28. 

bBorderline classifications, used for soils possessing characteristics of two groups. are designated by combinations of group· symbols. For example: 
GW-GC, well-graded gravel-sand mixture with elay binder. 

From Winterkom and Fang, 1975 
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REFERENCE NOTES FOR BORING LOGS 

, I. Drilling and Sampling Symbols: 

SS - Split Spoon Sampler 
ST - Shelby Tube Sampler 
RC- Rock Core; NX, BX, AX 

DC - Dutch Cone Penetrometer PM - Pressuremeter 
PA- Power Auger (no sample) WS- Wash Sample 

BS- Bulk Sample of Cuttings 
RB - Rock Bit Drilling 

HSA - Hollow Stem Auger 

Standard Penetration Test (SP'D refers to the blows per foot of a 140 lb 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 theN-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 
(CLAY, SILT and COMBINATIONS) 

NON-COHESIVE SOILS 
(SAND, GRAVEL, SILT and COMBINATIONS) 

CONSISTENCY SPT,N UNDRAINED DENSITY SPT,N 
(Blows/Foot) SHEAR STRENGTH (Blows/Foot) 

C, (PSF) 
VERY SOFT <2 <250 VERY LOOSE <5 

SOFT 3-5 250-500 LOOSE 6-10 

MEDIUM STIFF 6-10 500- 1000 MEDIUM DENSE 11-30 

STIFF 11 -15 1000-2000 DENSE 31-50 

VERY STIFF 16-30 2000-4000 VERY DENSE 51-80 

HARD > 31 >4000 EXTREMELY > 81 
DENSE 

[Particle Size Identification]: 

• Boulders: 
• Cobbles: 
• Gravel: 

• Sand: 

Coarse 
Medium 
Fine 
Coarse 
Medium 
Fine 

8 inch diameter or more 
3 to 8 inch diameter 
1 to 3 inch 
112 to 1 inch 
1/4 to 112 inch 
2.00 mm to 1/4 inch (diameter of pencil lead) 
.42 mm to 2.00 mm (diameter of broom straw) 
.074 mm to .42 mm (diameter of human hair) 

ill. Water Level Measurement Symbols: 

WL - Water Level 
WCI- Wet Cave In 

WS - While Sampling 
DCI - Dry -eave In 

WD - While Drilling ACR - After Casing Removal 
BCR - Before Casing Removal 

RELATIVE 
DENSITY 

(%) 
0-15 

16-35 

36-65 

66-85 

86-98 

99-100 

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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APPENDIXV 

Summary of Laboratory Test Data 
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J 1 -~ 

Engineering Consulting Services, Ltd. 

Project Number: 03:5020 

Project Engineer: R.C.M. 

Boring Sample Depth Moisture 
Number Number (feat) Content usc AASHTO 

(%) 

B-5 S-1 0.0- 2.0 13.8 SM * 
B-5 S-3 4.0- 6.0 19.9 CL A-6 
B-5 S-4 6.0-8.0 21.1 sc * 
B-6 S-1 0.0-2.0 16.8 ML * 
B-6 S-4 6.0- 8.0 23.4 ML * 
B-8 S-3 4.0-6.0 16.8 CL .. 

1 
,. 

Redd1sh Brown fme Sanoy CLAY (Cl) 

Summary Kay: 
V = Virginia Test Method 
S = Standard Proctor 
M = Modified Proctor 

RSO?.O.x}R 

Hyd = Hydrometer 
Con = Consolidation 
OS = Direct Shear 
GS = Specific Gravity 

Richmond, Virginia 

laboratory Testing Summary 

Project Name: Stonehouse Industrial Site 

Principal Engineer: R.C.M. 

Percent 
Liquid Plastic Plasticity Passing 
limit Limit Index No.200 

Sieve 

* * * 45.7 
40 19 21 * 
* * * 42.6 

* * * 56.9 

* * * 56.2 

* * * 54.4 

Compaction 
Maximum 
Density 

(pcf) 

* 
* 
* 
* 
* 
* 

Optimum CBR 
Moisture Value 

(%) 

* * 
* * 
* * 
* * 
* * 
* * 

OC = Organic Content 
SA = See Attached 
NP = Non Plastic 

* = Test Not Conducted 

Date: 2/18/99 

Summary By: Q.D.F. 

Other 
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80 

70 

I CHorOH I 
I"A" UNV 

&::60 
x / 

~ 

w c 
~ 
>SO 

/ !:: 
(.) 
j: 
en / <t 
a;!40 v 

/ IMH orOHI 

30 lcL or OL 

v 
~ 20 v 

/ 10 
/ 

/ 
CL-111 v 0 -

IML or OLI 

0 10 20 30 40 50 60 70 80 90 100 110 

LIQUID LIMIT, LL 

BORING/ WATER 

SAMPLE DEPTH TEST CONTENT 
No. {feet) SYMBOL DESCRIPnON (o/o) LL PL PI 

B-51 S-3 4.0-6.0 0 Reddish Brown fine Sandy CLAY (CL) 19.9 40 19 21 
I • - - -
I ll - - -
I ... - ~ - - -
I X - - -
I 0 - - -
I • - - -
I 0 - - -
I • - - -
I + - - -

X 

Project: Stonehouse Industrial Site Engineering Consulting Services Ltd. 

Project No: 03:5020 Richmond, Virginia 

Date: 2118/99 Plasticity Chart 
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DEVELOPMENT MANAGEMENT 
101-E MoUNTS BAY RoAD, P.O. Box 8784, WilliAMSBURG, VIRGINIA 23187-8784 
(757) 253-6671 Fax: (757) 253-6850 E-MAIL: devtman@james-city.va.us 

CoDE CoMPUANCE 

(757) 253-6626 
codecomp@james-city. va. us 

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: 

ENviRONMENTAL DMSION 

(757) 253-6670 
environ@james-city.va.us 

PUNNING 

(757) 253-6685 
planning@janies-city. va. us 

July 22, 2002 

CoUNTY ENGINEER 

(757) 253-6678 
INTEGRATED PFST MANAGEMENT 

(757) 253-2620 

In response to your recent request relative to closing out permits for the above referenced project, 
the Environmental Division has reviewed active and record file information and considers the following 
projects as "active" at the John Deere complex: 

County Plan No. Project Description 

SP-47-99 
SP-108-00 
SP-107-01 

John Deere Vehicle Group Facility 
Gator Demonstration Track 
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 

Stormwater Basin A Northwest Corner of Site 
Stormwater Basin B North of Main Building 
Storm water Basin C North of Outparcel Building 
Storm water Basin D East of Gator Track 

Assigned County BMP ID Code 

WC055 
WC056 
WC057 
WC058 

Based on our review of the project, the following items must be addressed prior to release of the 
developer's surety instrument for the storm water 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. 

''i 
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Record Drawing and Construction Certifications: 

Note# 18 on Sheet 12 ofthe approved plan required as-builtdrawings 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 storm water function or structural integrity of the 
BMPs. (Note: It is our normal process to not proceed with final inspection of stormwater management 
facilities until such time as the record drawings and construction certifications are received, reviewed 
and compared for consistency to approved design plan requirements; however, based on the plant's 
current situation, our division will consider advance inspections to help expedite the process, if desired.) 

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 assigned Environmental Division inspector, Jim 
Rudnicky, at 757-259-4026 if you have any furthercomments or questions. 

G:\SWMProg\AsBuilts\SP4799.wc055 
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Scott Thomas 

From: Darryl Cook 
Sent: Thursday, July 18, 2002 7:33AM 
To: 
Cc: 

Scott Thomas; Pat Menichino; Jim Rudnicky; Gerry Lewis 
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 AS and CC (I feel like I'm working for the Army again -all these 
acronyms). I would include in the letter what we need to close out the projects and release the surety. The AS and CC 
are just part of what they need to do to finish. I 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. 

-----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 I 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 I would need to sort through the project information and get back to 
her. 

Following our conversation, I 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, I 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 (AS) and construction certifications (CC) were definitely required for each of the onsite BMPs and projects. 
The following are ways that I 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 AS 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 AS and CC. 

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

Outparcel Addition (SP-1 07-01) 
Drains to Basin C. Note 20 on Sheet C3 required AB & CC. 

As you can see the need for AS and CC is well documented. I 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. 

1 
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we 055 Stormwater Basin A 
We 056 Stormwater Basin B 
We 057 Stormwater Basin e 
we 058 Stormwater Basin D 

NW corner of site 
North of Main Building 
North of Outparcel Building 
East of Gator Track 

I need to respond back to Monica ASAP on what remains to close the projects. I 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, I 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. I 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 

2 
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Scott Thomas 

From: Jim Rudnicky 
Sent: Thursday, July 18, 2002 8:21AM 
To: 
Cc: 

Scott Thomas; Darryl Cook; Pat Menichino; Gerry Lewis 
Joan Etchberger 

Subject: RE: John Deere Permits 

As a followup to this note - I 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 I 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 I would need to sort through the project information and get back to 
her. 

Following our conversation, I 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, I 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 I 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-1 07-01) 
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. I 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 
WC 056 Stormwater Basin B 
WC 057 Stormwater Basin C 

NW corner of site 
North of Main Building 
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. I 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, I 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. I 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 

2 
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Scott Thomas 

From: Scott Thomas 
Sent: Wednesday, July 17, 2002 5:21 PM 
To: 
Cc: 

Darryl Cook; Pat Menichino; Jim Rudnicky; Gerry Lewis 
Joan Etchberger 

Subject: John Deere Permits 

Yesterday I 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 I would need to sort through the project information and get back to her. 

Following our conversation, I 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, 
I 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 I 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. I 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 
WC 056 Stormwater Basin B 
WC 057 Stormwater Basin C 
WC 058 Stormwater Basin D 

NW corner of site 
North of Main Building 
North of Outparcel Building 
East of Gator Track 

I need to respond back to Monica ASAP on what remains to close the projects. I 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, I 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. I 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. 

1 
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. 
Any suggestions on how to proceed within the relatively short time frame available, both from the BMP and site 
perspective? 

Scott 

2 
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JOHN DEERE VEHICLE GROUP 

P.O. BOX 3540 • WILLIAMSBURG, VA 23187-3540 • TEL 757-564-2500 • FAX 757-564-2599 

05-29-02 

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

Permit #V AR450031 

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. 

CARLISLE ASSOCIATES INC. 

'J'o: 

Darryl Cook, PE 
Co•npany; 

ARCHITECTS /ENG IN EE RS 
POST OFFICI! BOX 11528 

1015 GE'RVAIS S1''RHET 

COLUMBl/., SOUTH CAROLINA 292\1 

(SOl) 252·3232 

(803) 799-9054 PAX 

FACSIMILE TRANSMITTAL SHEET 

Prom: 

Gene Resch 
Oote: 

JCC Environmental Division June 15, 1999 
!'out Nu.nbet: 't'otal No. ot P"""f Inchulillg Covet: 

757-253-6850 1 
Phone Numb~r. Project Namtt: 

757-253-6673 Project Columbia 
IU: Project Number: 

Revised Drawings D48 

0 URGENT li!J PO'R RBV!BW 0 Pmt YOUR REQUEST liZf PLEASE REPLY 0 liARD COPY TO FOLLOW IN MAIL 

N01'ES/COMMEN'l'S: 

Darryl: 

I wanted to make sure that you received the latest revised 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 wilh the grading contractor 1 want to make sure that everyone has the same 
understanding of the drawings, and the expectations of James City County, Therefore, we would like 
answers to the following questions: 

vY.' On sheet 03, there is a note which permits substitution ofliDPE pipe for R.CP. Will JCC accepl HOPE 
pipe for the pond outfall pipes? - £vh&f ~ v-iJr y- ? 

.Z: If RCP is required on the outfall pipes, must the joints be 0-Ring type? - Y<"s 
!Y. 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 liDPE, (if HDPE is acceptable), or RCP pipe? 

Gene Resch 
-P / -e -{C v S ~-yv~_ vn J{ "'-0 ,P };-< 

cc: Chris Brinkley. MB Kahn 

This tt:Msmittal contlins PRIVH EGBD ANI:> CONFIDENTIALinfuanati011 intr.nded only fut the use of the at!Jressee(s). 
If yon 3re not the intended recipient or an employee or agent autborized to deli'ler it to the intended recipient, you arc hereby 
nnti lit:d 1h11t nnv dissemi:n:ation or COflvi:ng is strictly prohibited. 

P. 01 
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Date Record Created: 

Created By: 

WATERSHED 

BMP IDNO 

PLAN NO 

TAX PARCEL 

PIN NO 

CONSTRUCTION DATE 

PROJECT NAME 

we 

056 

SP-47-99 

(12-1)(1-45) 

1210100045 

1/1/2000 

John Deere Vehicle Group 

FACILITY LOCATION 3000 John Deere Road 

CITY ..STATE 

CURRENT OWNER 

OWNER ADDRESS 

OWNER ADDRESS 2 

CITY..STATE-ZIP CODE 

OWNER PHONE 

MAINT AGREEMENT No 

EMERG ACTION PLAN No 

PRINTED ON: 
Friday, March 12, 2010 

3:28:33 PM 

Getla$tBMP No Return toJylenu 

No CTRL STRUC DESC MAINTENANCE PLAN 

SITE AREA acre 

LAND USE 

CTRL STRUC SIZE inches 

OTL T BARRL DESC 

old BMPTYP 

JCCBMPCODE 

Wet Pond OTL T BARRL SIZE inch 

A2. wet.Poncr··········· 
POINT VALUE 

SVC DRAIN AREA acres 

SERVICE AREA DESCRI 

IMPERV AREA acres 

RECVSTREAM 

EXT DET·WQ-CTRL !No 

WTR QUAL VOL.acre-ft 

CHAN PROT CTRL 'No 
CHAN PROT VOL acre-ft 

SW/FLOOD CONTROL .No 

GEOTECH REPORT No 

Additional Comments: 

20 

o.oo! 

EMERG SPILLWAY 

DESIGN HW ELEV 

PERM POOL ELEV 

2-YR OUTFLOW cfs 

10-YR OUTFLOW cfs 

RECDRAWING 

CONSTR CERTIF 

LAST INSP DATE 

INTERNAL RATING 

MISC/COMMENTS 

!Basin B north of main building. 

No 

0.00 

0.00 

No 

No 

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 
REGIONAL COMMISSION 
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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 
REGIONAL COMMISSION 
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Tuesday, July 16, 2002 James City County Government- Environmental Division 

Surety by Site Name 

SURETY 
SUBDIVISION I 

RELEASED? EXPIRATION SURETY 

SILTATION 

RELEASED? EXPIRATION I NAME 

$0 D BOND $275,000 D JOHN DEERE 

$0 D Bond $50,000 D JOHN DEERE- GATOR DEMONOSTRATION TRACK 

$0 $0 D JOHN DEERE -OUTBUILDING ADDITION 

Number Listed: 3 

~~ 
~~ 
~I 
-~ 
~"' ~ 

~ 

~ tl. 
\:) ~"" ~ 

~ 

~ ~ ' ~ ~ 

~ ~ 
<:::) ~ 
r-l l 
~ <;:, 
~ 

~~ 
~ ~ ~ VJ V) l'l 
~ ) ~ 
~ ~ ~ 

~ ~ 
~ ~ C) 

~ ~ ~ :".. ~ 
~ ~ ~ 'S ~ 

~ ~ ~ 
~ ~ ~ 

~ '\!) 

Pagel 
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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. 

0 I am no longer the operator of the site . 

.)( The construction site has undergone final stabilization and the storm water discharges from the construction 
activity have been terminated. 

5. Certification: 
"I certify under penalty of law that all storm water discharges from the identified construction activity that are authorized by a 
VPDES general permit have been eliminated, or that I am no longer the operator of the construction activity. I understand that 
by submitting this notice of termination, that I am no longer authorized to discharge storm water in accordance with the general 
permit, and that discharging pollutants to surface waters is unlawful where the discharge is not authorized by a VPDES permit. 
I 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 _____ ---, _______ _ 

Signaturebf~-M~ 
Title: _Factory Manager _______ _ 

Date: S' ~5!/.od.. 

For Department of Environmental Quality Use Only DEQ-WATER FORM SWGP99-004-NOT(6/99) 

Accepted/Not Accepted by:------------------- Date: ______________ _ 
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~1. 

""2. 
~3. 

~4. 

~5. 

-~6. 

~7. 

~9. 

~11. 

ENVIRONMENTAL DMSION REVIEW COMMENTS 
JOHN DEERE 

PIAN NO. SP-47-99 ;vtC-t::JtDbC
April27, 1999 

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

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

As-built drawings must be provided for the detention 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 professional engineer who has inspected the 
structures during construction. 

Provide and label the limits of clearing on the plan. 

Identify any off-site land disturbing areas required with proper erosion control 
measures. 

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

Provide a note on the plan that fill slopes will be stabilized in 1 0-foot vertical 
increments as they are constructed. 

P~~d:~/ jddiffg~~ ~fof'mation on the sediment traps, including dimensions for 
both wet and dry storage (length,width,depth) and size of stone outlets.;:'-,~'"'-{'> ~s 
t-l E.~&::>.~ ""1<> ~ """"' ? ~.-A IV. I~ t".,~ c.,~.-. c-. 

. .~b4.i A.~ 
Provide a sedim~rtt basin design worksheet for each of the proposed basins. A 
worksheet is ·contained in the 1992 edition of VESCH as are details and 
specifications. --p·,.,__.,_:;..._ ,\..-<,. ,, .. 

1 
...... _, 

..,.._,__...,.,.,,.,., _____ __ 

' fo•,• ·- -·· . "'' ~. ·_::_,"'-·""::.:· ... :~·:_ 

Replace the CMP portion of the riser pipes with aluminized steel or asphalt coated 
steel pipe. ~~;;. '~ , :;,;..." ''· ... l'lr- \ o -

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. 

Change the design of the outlet structures on all the detention/sediment basins. 
Flat tops are not acceptable as they tend to clog easily, causing continuing 
maintenance problems. Either provide a sloping top on the riser of at least 3: 1 or 

N .(_ r JS:. +-o b . a cage type grate as shown in enclosed figure from the Virginia Storm water 
t->-r\.1 +v 0 f ~ .b. Management Handbook. 
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\ 

13. Revise the sediment basins to provide both wet and dry storage, and a method of 
dewaterii1g shoul~ ~a~t7,nance be required. - \'!I d .. ~.,_._, ;o.L , ,·. , 1": f'"t 1-t) h1t... ~M~~...t 

\-c-.. \lj t.i +o bt \r'n'•'"'. ' ' . I I I . ',,,J.. 
~ 14. Page E-5 7 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. 

~\ 
\ 

~6. 

'~18. 

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 #I stone and rip rap between the two temporary 
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. ~ c!<*- '-\I.)..) ~ C·,, ~ +'~ ~~I 5 \..s-u 

"'\c..A ~~\ 
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James City Co. Development Management 
Paul D. Holt, ill 
D48 - Project Columbia 

May 11, 1999 
Page2 

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 I-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 
indicated on Sheet 05. 

2. Hydrant spacing has been adjusted to be a maximum of 400'. 
3. The fence has been moved so that all hydrants will be within the fenced area. 
4. The location of the hydrant in the trailer parking area has been revised. 
5. 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. 

Environmental Division: 

~ I. 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. 

~ 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. 
~ 5. 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. The note concerning stabilization of fill slopes in 10 foot vertical increments has been added 
. .-. on Sheet 03. 1-\ , r--~ "=' 

--.,. .;,_ "-i.J 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. 

~.~: ~- )?'Because of the re-design of the outlet structure to include a temporary, sediment control 
'outlet, the CMP portion of the riser has been deleted. 

11. Baflles 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 I.JW ratio greater than 2. 

' .... ;- ·;....· 1_2. A rebar trash rack has been added to the top of the basin outlet boxes. 
--· ~-<:··~ ....;;; ..... _·:'"· .. ··""'' \'--... '\.. ..._....._~'!" ..... 1'-. ' - ,,~ .. ,.-:: _\~,...,.~. ~--'";-'· ·.,~.,.._ ~:;,:,.__~f:o~ .... ~ ':<:•.,.,.. 't-~..--~ .. .:..··, .......... -::._- ... ...___ ~~.....,.-'). 

: ' 
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TRANSMITTAT 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 Gertifi cation

Computations

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

Name: Tina Creech

Date: t0/t7lL3

Signature:

tl\l,ffij) w\ Svt/ rtr
w \v'Y- 
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James City County Environmental Division· 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

County BMP ID Code (if known): WC<:JES' 
NameofFacility: _bbO ~ 
Location: 3o:f") Jooo [);ere-Rmo\ 

BMPNo.: { of *-- Date: lD\9 \\:) 

Name of Owner: A-NL/ i I C _ 

Name oflnspector;\,Cneth / Kl· COc 0 / S JbpmaS 

0 County BMP Inspection Program 0 Owner Inspection 

If an inspection item is not applicab , mark NA, otherwise mark the appropriate column. 

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

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

Embankments and Side Slopes:/ 

Grass Height V / 
Vegetation Condition V ... V 

Tree Growth V 
Erosion /. v -~~ 

Trash & Debris 

Seepage 

Fencing or Benches 

Interior Landscaping/Planted Areas_: 0 None 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions ---
Trash & Debris 

~ 

Floating Material 
' . \ 

Erosion ~ 

Sediment / 

Dead Plant ~ 

Aesthetics 
. ,.,....-

Other 

Notes: 

Page I of3 



!1,,,1111·111·:,,111:1,1:1,11' • ·''''"I ... '':.·I ·:I''''' 't:-1''JiP'" ' , , ,, .. , .. :,' ··'·-rL'::'.<.L:: ,,,,,,.,,,,, 
If ,, ·11, ::,.·~:11w,:•i:1:·:, ·!:tr . ;, '· 'ellt:!''.::;:::::w1.,:1!!;;;:::I ~;;:;;1;11~'.:~~:.'~:,:~: .. 1.~!1 .:;:1!111:;:;;:;;·~::, ·1111111n1;, 11;;~Y,.,,······ .. , .. , .. ' •' ·' 

l'i~wg~,1~·1~~1i,!1;11ii.11 1l!1!1!11!1! 1 ::!:!11: 1ililittl1111:111::ill:1111·1:11·11•,m1 .. , .• 11:::1·:.,,· . ,: ·:····111111~.~pi,me~~:,,.,,,,,.,' ·'!·,,·:1•,.1,,1 .. 1,., ,,, ·;,:: •ll 0 111;11··~1i " '
1'•·.'•,1il 

Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) one, Dry (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris 

Sediment 

Aesthetics 

Other 

Inflows (Describe Types/Locations): 4:~/f t\\)~~ 
Condition of Structure /~ Q ....... ,, .. 111~ .ha~--Cr -\-U'() 
Erosion _.., mfl.,\pffi] 
Trash and Debris ,/'" 

~c--

Sediment c/""' v 
Outlet Protection v 
Other 

Principal Flow Control Structure - l!iser, Intake, etc. (Describe Type): 41, ~\.v-ro -~'' .-;~,I ~ l~ 
Condition of Structure ~ i--- Jr{OQ,ta-- _ o 

.-"'-..::ill l,'\. ti 

Corrosion / 
_,,,,,.e--

_... v 
Trash and Debris ,/ 

"" 
Sediment / 

v 

Vegetation ./ 

Other 

Principal Outlet Structure - Barrel, ~onduit, etc. : 4?1' ~ 
Condition of Structure v 
Settlement -
Trash & Debris 

II/ 
-

Erosion/Sediment // 
"' ~ --~' 1 (). '~~ \ -' :-b Outlet Protection ~ ,llYl•~, \. llll le' .· 

Other ~!mf'\lf Klerd- (l_u-~~~~51... 
Emergency Spillway (Overflow): 

Vegetation / -

Lining 

Erosion / 
v 

Trash & Debris 

Other 

Notes: 
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• . ' 

Nuisance Type Conditions: 

Mosquito Breeding 

Animal Burrows 

Graffiti 

Other 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

Remarks: 

Overall Environmental Division Internal Rating:_±_ 

SWMProg\BMP\ColnspProg\InspFonns\DetRet. wpd 
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James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

oate: lo\ctbo 

TypeofFacility: --11,.....ql-b4---l0-....::.:.....1io.-<:...._~~~~~ ....... ~~~~~~~~~~~~~~~~~~~~~~~~~ 

Weather ConditionsCJ..Qll d ~ Type: inal Inspection 0 County BMP Inspection Program 

If an inspection item is not applicaZ: mark NA, otherwise mark the appropriate column. 

0 Owner Inspection 

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

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

Embankments and Side Slopes: 

Grass Height 

Vegetation Condition 

Tree Growth 

Erosion 

Trash & Debris 

Seepage 

Fencing or Benches 

Interior Landscaping/Planted Areas: 0 None 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 

Vegetated Conditions 

Trash & Debris 

Floating Material 

Erosion 

Sediment 

Dead Plant 

Aesthetics 

Other 

Notes: 
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' ,''11 
t • ";,[::,;;·;·.i•!:i•:'il :.':L•'1:',::::11:::i~::;::::::·~::,~·,• :,,::, ''''·'· ,.,,. ···········.:,l::;':,::;•!l!i·::·~!ll•::•"'' ':'::·::"'';,'::::q'::::.,:,: .... ''"'}:,:::i·,·!·:,l:;.:!:i:!)•,\':t,,.:• i:I •:H;,,,, , ::; 1 ;::;:~::

1:':'/i'.11;-I ,:'!l1i111,J; 1 
•, ·. ,, ,:; ' ·: 

· Fac1hty It~m,.11:•·,,11"""'"1·'i~" . , .. ,, ".'. .. .... 
. ,,,. ":·::~, :_:;.. . _.,.Alf#"', .: .•. :::::1i:.1':·111.!:.,e_Qp;t..1~·re·nts1: 1111111:,;:1::i:~· ':· ,'l'q1,',_;,.'..,, 

,.1, 
, ....... ;.,, .. ,,, ... !i!il ,,, ! Ill&: · ·:,,,, ··'• 1.,.,,,, ' ·.!;1,,.;:':.~.:.,,i' ,., •,,,•J'•,,ql,,,,,,,,,,,,, 

Water Pools: D Permanent Pool (Retention Basin) D Shallow Marsh (Detention Basin) one, Dry (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris 

Sediment 

Aesthetics 

Other 

Inflows (Describe Types/Locations): ~{o II.\-\\)~ i· l,Q H \.\-~ 
v I 

Condition of Structure 

Erosion c/' 
Trash and Debris c/" 
Sediment / 
Outlet Protection (../' 

Other 

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): 4\[,~,·~~ 
Condition of Structure v • ,-....._ -
Corrosion ~ ~ \{e{c' !,....--::: -\Q ~'("().,\ ~--\:- • 

Trash and Debris ....,......,.- ~~'(Ole& P'cln 
Sediment ~ v-

Vegetation ~ 
Other 

Principal Outlet Structure - Barrel, Conduit, etc. : -:e:.o'' ®~ 
Condition of Structure ~ 

Settlement __.,....-
Trash & Debris _.,,,--
Erosion/Sediment ~,., v 

Outlet Protection v ~add:_G- ,0 'o w Al I 1111. JI .--u n.· ~D ---.............. 
·nM.Vl ,~ n ~ . . 

Other 
0 

Emergency Spillway (Overflow): 
\ 

Vegetation /' 
Lining 

Erosion / 
Trash & Debris ../' 
Other 

Notes: 
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. 
J1.1 Q;K; 

.·.' 
' ''" ";'. 

Facility Item ,· Ro11ti11.e 
, I 

, ,u;rge~t , • , 1·1:,_·,\ I',: I Comme~ts' I ,, ,,,, '. 

Nuisance Type Conditions: 

Mosquito Breeding ~ 
Animal Burrows ~ 
Graffiti I~ 
Other 

Surrounding Perimeter Conditions: m rV irrl. \c~I l () • l - l 
... T JI 

~ - ' ~ Land Uses 

Vegetation ~-

Trash & Debris ~ ,_ 

Aesthetics 

Access /Maintenance ~ Roads or Paths 

Other 

Remarks: 

O..ndl Eml~onlal Dlvblon In"mal Ratlnr-_L 
Signature: ~~ ~ Date: tDb(. t3 
Title: 

SWMProg\BMP\CoinspProg\lnspForms\DetRet.wpd 

Page3 of3 



.. 

James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

0 County BMP Inspection Program 0 Owner Inspection 

If an inspection item is not applicabl~ ark NA, otherwise mark the appropriate column. 

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

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

Embankments and Side Slopes: 

Grass Height / 
Vegetation Condition V'" 
Tree Growth ~ 
Erosion ~ 
Trash & Debris ~ 
Seepage ./ 
Fencing or Benches ,/ 
Interior Landscaping/Planted ?as: 
Vegetated Conditions // 
Trash & Debris 

Floating Material 

Erosion 

Sediment 

Dead Plant 

Aesthetics 

Other 

Notes: 

,,,, 
,.:::,,"'''''''"Ii;·.>""'"'·::· .... 

'" .~: 

0 None 0 Constructed Wetland/Shallow Marsh 0 Naturally Established Vegetation 
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1' ii I ;.''' .. •'' ' ·:: '•,•,,,.,, /:' !.: 

· :F'~clJityltelll . ,,, O.K: '' .Routine·· ... ,Urgent '' Co~inents, ,, 

'·· 
' 

· .. ' ,;,•: 
,,,., 

1'1': 
,:.•, 

Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) "efNone, Dry (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris 

Sediment 

Aesthetics 

Other 

Inflows (Describe Types/Locations): ~,,.,11 \-\-\)n-= 
..»Fr~ 

Condition of Structure v 
Erosion V"'" 
Trash and Debris v- ,_., 

-
Sediment 0 /" 

Outlet Protection / 
Other 

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): /\~ 't l'YJJ!~D _ 
Condition of Structure ~ ~~Olli.\ ~ ~~111r-:b a~-e_ I 

Corrosion ~-- ~'A. 
Trash and Debris <:/"' u _,,,.. 
Sediment ~ ...,,,, ..... 

Vegetation / 
Other 

Principal Outlet Structure - Barrel, Conduit, etc. : ?Y:J" +.(-1)~ 
-

Condition of Structure ,..__,-
Settlement 

Trash & Debris 

---Erosion/Sediment -
Outlet Protection 

Other 

Emergency Spillway (Overflow): 

Vegetation ~ 
Lining ~ 

Erosion _,..--· 
~ 

Trash & Debris c_/' 
Other 

Notes: 
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. . 

Nuisance Type Conditions: 

Mosquito Breeding 

Animal Burrows 

Graffiti 

Other 

SurroundingPerimeterConditions: tx::i~{'()l \ ffi /tA.~I o ~ 

- ---- ' "' Land Uses ............... '-' 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

Remarks: 

Overall Environmental Division Internal Rating:-~ 

··-~LlRIJ. 
Title: £f\J l..O'Q 

SWMProg\BMP\ColnspProg\lnspForms\DetRet.wpd 

Page3 of3 

v 

<' ' 

.·: .:. ,;! ' ,•(:::!';, .'<·':!: 



James City County Environmental Division 
Stormwater Management I BMP Inspection Report 

Detention and Retention Pond Facilities 

-4~or4:_Date: lO\q\ l3 

D County BMP Inspection Program D Owner Inspection 

e mark the appropriate column. 

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

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

Grass Height 

Vegetation Condition 

Tree Growth 

Erosion 

Trash & Debris 

Seepage 

Fencing or Benches 

Interior Landscaping/Planted Areas: D None D Constructed Wetland/Shallow Marsh D Naturally Established Vegetation 

Vegetated Conditions 

Trash & Debris 

Floating Material 

Erosion 

Sediment 

Dead Plant 

Aesthetics 

Other 

Notes: 
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• 
' 

'' ', 

,//:, Comments ,Facility Item I' 'O.K. 
:·' 

R.outjn~ , 1 , Urgent ,1' 
,, ',,,,' " 

Water Pools: 0 Permanent Pool (Retention Basin) 0 Shallow Marsh (Detention Basin) ~ne, Dry (Detention Basin) 

Shoreline Erosion 

Algae 

Trash & Debris 

Sediment 

Aesthetics 

Other 

Inflows (Describe Types/Locations): ?:J-J'f ~ ~~ro".\=\-~ 
Condition of Structure v- . 

Erosion -
Trash and Debris V"'/ 
Sediment 

(.,;/' 

""' / 

Outlet Protection v 
Other 

-

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): l (Vt(} f ).~ .f2- -. 
f\m\IC~-~ l~roo ~,~-~,} Condition of Structure 

Corrosion 

Trash and Debris ~ 
Sediment ~A v 
Vegetation ~ 
Other 

PrincilJal Outlet Structure - Barrel, Conduit, etc. : -::2.j,.., ,, ~ 

Condition of Structure ../"' 
Settlement t.~ 
Trash & Debris ~ 

Erosion/Sediment / 

Outlet Protection 

Other 

Emergency Spillway (Overflow): 

Vegetation _..,,,,,. -
Lining ----
Erosion ~ 

Trash & Debris ~ 
Other 

Notes: 
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Nuisance Type Conditions: 

Mosquito Breeding 

Animal Burrows 

Graffiti 

Other 

Land Uses 

Vegetation 

Trash & Debris 

Aesthetics 

Access /Maintenance 
Roads or Paths 

Other 

Remarks: 

Overall Environmental Division Internal Rating:_±-_ 

s;gnaru,., ~ Ueeil 
Title: __,£..,__./\\'-""V.___-+-\ -=---CB9""""'d-------

SWMProg\BMP\ColnspProg\lnspFonns\DetRet.wpd 

Page3 of3 

Date:---=-~--"---"-=l 6=--



James City County Engineering and Resource 
Protection Division 

Stormwater Management/BMP Record Drawing and 
Construction Certification Review Tracking Form 

Date: 

Final Sign-Off 

***See separate checklist, if needed. 

Date: ---------

Date:/¢~ 



. •·· •,.. • 
DECLARATION OF COVENANTS 

INSPECTION/MAINTENANCE OF DRAINAGE SYSTEM 

nns DECLARATION, made this 24 day of May , 19 99 
~CetwO eenJohn Deere Vehicle Group rMCI all successors in interest, hereinafter referred to as the 

VENANTOR(S}," owne!(s) of the to1iowing_ oroperty: 
3000 Meadowview Circle, Teano, VA 231'08 ----. -------

. Deed Book lf·~ Q Page No. ?/QL or Instrument No. 
___ and James City County, Vll'ginia, 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 desm'bed 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-descn"bed 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 COVBNANTOR(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 perfonn 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 COVENANTOR(S) shall indemnify and save the COUNTY bannless ftom any 
and all claims for damages t() 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. )'he covenants contained herein shall run with the land and shall bind the 
COVENANTOR(S) and the COVENANTOR(S)' heirs, executors, administrato~ 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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, .. -~ .. • • 
INWITNBSS WHEREOF, the COVENANTOR(S) have executed this DECLARATION OF 

COVENANTSasoftbis .. 24 dayof May , 19~.· 

COVBNANTOR(S) 

John Deere Vehicle Group Inc. 

ATTEST: 
By:~(l.~ 

Assistant Secretary ; d 
COVBNANTOR(S) 

ATTEST: 

' ' 

~~ CITY/COUNTYOF~ -~ 

I hereby certify that on this j}fj__ day of ~ , 19_jl_ before theP,scribed, a 
NotaryPublicoftheState~,~and orth~~ of ~~.JkA,peeJL,afor~d 
personally appeared :.gt I~. __ : _ and did acknowledge the aforegomg 
instrument to be their Act. 

IN WITNESS WHEREOF, I have hereunto set my hand and official seal this ~day of 
'-'it/I - . I J-fti- 01; 
Jf\l¥A t "1.7.z 7 '' 1":~· • f'~ • er .-- .. •:· : ..,._ .. , '"i ~'. 

·,-·; •:y~7·.,,· ':., ·,: > ., ___!___· - ± 
•. ·'·'"'· J ~~~ 
' ' " , •. . ... N"otary Public · f-

My Commission expires: __ '-l..._/;_~_/t __ 6_,,0..._ __ _ 

drainage. pre 
Revised 2/97 
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This Declaration of Covenants prepared by: 

Tom Park 

(Print Name} 

Construction Agent 

(Title) 

One John Deere Plac.a 

(Address) 

Moline, IL 61265 

. (City) (State) (Zip) 

<..;: . 
: c:·· z. 
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James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

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

Section 1 - Site Information: 

Project Name: Lumber Liquidators (formerly John Deere) 
Structure/BMP Name: WC058 Revisions 10/9/13 (Formerly Stormwater Basin "D") 
Project Location: Stonehouse Commerce Park, at end of John Deere Road 
BMP Location: northwest of parking lot 
County Plan No.: SP - 47, 0039 - _99_,_,_2_0_13 __ _ 

Project Type: D Residential 
D Commercial 
D Institutional 
0Public 
00ther 

0Business 
Doffice 

Tax Map/Parcel No.: ;i,.:(1==2:....:-l:L)-"'(l=---4..:.:5:L) ______ _ 

181 Industrial 
0Roadway 

----------

BMP ID Code (if known): 
Zoning District: =-PUD=-=-C=--------...,,..----,-
Land Use: Industrial, Warehouse, Retail Outlet 
Site Area (sf or acres): .:....74.:..:..4-=-=acr=e=s _______ _ 

Brief Description of Stormwater Management/BMP Facility: Earthen. Extended Detention Drv Pond with Riser Strucuture and 
grassed emergency spillway 

Nearest Visible Landmark to SWM/BMP Facility: Lumber Liquidator Retail Outlet and Warehouse (to the southwest) 

Nearest Vertical Ground Control (if known): 
181 JCC Geodetic Ground Control 0 USGS D Temporary D Arbitrary D Other 

Station Number or Name: =-34.:..:0'--------------------------
Datum or Reference Elevation: 123.20 -==-=-=-------------------------
Control Description: James City County Vertical Datum 

Control Location from Subject Facility: Northeast of site. at the Interstate 64 I Bahramsville Road Interchange 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: For Revisions 1Z1 Yes D No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: ::.20:....:00=-=.....(re:..::...:.;vi:;:;si=o=ns=-=mad==e-"l..:.:0/-"-9;_;;/1'"=3)!;;---.=,...-,------=-=-:------
Facility Monitored by County Representative during Construction: For Revisions IZI Yes D No D Unknown 
Name of Site Work Contractor Who Constructed Facility: Jack L. Massie Contractor, Inc.(Longhill Excavating Inc. rev. 10/9/13) 
Name of Professional Firm Who Routinely Monitored Construction: -"'unkn=c:..own.;..;_;;;;_ ______________ _ 
Date of Completion for SWM/BMP Facility: unknown (AES Consulting Engineers for revisions only) 
Date of Record Drawing/Construction Certification Submittal: May 2012 (revisions made 10/9/13) 

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

Section 3 - Owner I Designer I Contractor Information: 

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

Name: ANO, LLC 
Mailing Address: 3000 John Deere Road 
Toano, Virginia 23168-9332 
Business Phone: Fax: -------------Con tact Person: _S_tace_y_Mad __ d_ox _______ Title:Facilities Manager 

Design Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and preparation of 
plans and specifications for the Stonnwater Management I BMP facility.) 

BMP Contractor: 

Firm Name: Carlisle Associates (AES Consulting Engineers revisions only) 
Mailing Address: 1015 Gervais Street 5248 Olde Towne Road 
Columbia, South Carolina 29201 Williamsburg, Va. 23188 
Business Phone: 803-252-3232 757-220-0040 
Fax: 757-220-8994 
Responsible Plan Preparer: Jerry F. Friedner V. Marc Bennett, P.E. 
Title: Project Manager Senior Project Manager 
Plan Name: John Deere Vehicle Group Facility Site Plan Amendment Former John Deere Facility 
Firm's Project No. 9476-04 
Plan Date: 10/22/1999 5/6/13 

01- 01- 01- 01- 1OF2 
Sheet No.'s Applicable to SWM/BMP Facility: C300 I C500 I C501 I C701 I 2 OF 2 

(Note: Site Work Contractor directly responsible for construction of the Stonnwater 
Management I BMP facility.) 

Name: Jack L. Massie Contractor, Inc. (No longer in business) Longhill Excavating, Inc. (for revisions) 
Mailing Address: 5099 Longhill Road 

Williamsburg, Va. 23188 
Business Phone: 757-220-0760 
Fax: ------------------------------Con tact Person: Jimmy Minor 
Site Foreman/Supervisor: Buck Minor 
Specialty Subcontractors & Purpose (for BMP Construction Only): 
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Section 4 - Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 
Business Phone: 757-253-0040 

-----------~ Fax: 757-220-8994 

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

Construction Certification 

Firm.Name: 
Mailing Address: 

-----------~ 

Business Phone: 
Fax: 

Signature: ______________ _ 
Date: 

---------------~ 

I hereby certify to the best of my knowledge and belief 
that this Stormwater Management I BMP facility was 
monitored and constructed in accordance with the 
provisions of the approved design plan, specifications 
and stormwater management plan, except as specifically 
noted. 

____________ (Seal} 

Virginia Registered 
Professional Engineer 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

L Methods and Presentation: (Required for all Stormwater Management I BMP facilities.) 

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

All constructed facilities meet approved design plans, unless otherwise shown. Record 
information or deviations from approved design plan shown in clearly annotated format and/or 
boxed beside design values. 

Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage. 

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand comer 
(Approved County Plan Number and BMP ID Code can be included if known). 

All plans sheet revision blocks modified to indicate date and record drawing status. 

All plan sheets have certification statements and certifying professional's signature and seal. 

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

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

Inc 6. 

xx 7. 

xx 8. 

xx 9. 

xx 10. 

xx 11. 

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

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

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

Top widths, berm widths and embankment side slopes. 

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

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at 
least I 00 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. 
Proper correlation is required between principal spillway (control structure) crest, emergency 
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions 
must reasonably match the design plan or be sequentially relative to each other and the facility 
must reflect the required design storage volume(s) and/or design depth. 

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

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

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

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

Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacing's (if 
applicable) and elevations relative to the principal spillway crest Indicate if lockable hatch is 
present or not 
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Inc 12. 

Inc 13. 

xx 14. 

xx 15. 

xx 16. 

NIA 17. 

Inc 18. 

NIA 19. 

xx 20. 

Inc 21. 

xx 22. 

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

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

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

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

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

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

Maintenance plan taken from approved design plan transposed onto record drawing set. 
NOTE : NO MAINTENANCE PLAN ON PLAN SHEET. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

No visual signs of erosion or channel degradation immediately downstream offacility. 
NOTE: SOME EROSION NOTED BEYOND OUTLET PROTECTION. 

Any other information formally requested by the Environmental Division specific to the 
constructed SWM/BMP facility. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Appllcable Inc Incomplete) 

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

xx Fl. 

Inc F2. 

NIA F3. 

NIA F4. 

NIA F5. 

Inc F6. 

NIA F7. 

xx FS. 

NIA F9. 

NIA FlO. 

NIA Fil. 

xx F12. 

Inc F13. 

with Forebay) 

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

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

Timber wall BMP used in intermittent stream only. (i.e. Prohibited in perennial streams.) 

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

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

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring 
gaskets for watertight joint construction. 

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

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

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

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

Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

Stilling basin or standard outlet protection provided at principal spillway outlet. 

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet 
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment 
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable. NOTE: NO 
ACCESS COORIDOR PROVIDED. 

Inc F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

No visual signs of erosion or channel degradation immediately downstream of facility. NOTE: 
Inc F15. SOME EROSION NOTED DOWNSTREAM. 

XX F 16. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse effects to the 
functions of the facility are anticipated. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist ls as follows: XX Acceptable NIA Not Appllcable Inc Incomplete) 

:X. Storm Drainage Systems (Associated with BMP's Only) 

(Includes all incidental stormwater drainage conveyance systems associated with SWM!BMP facilities such 
as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, deflectors, 
etc. These facilities are external to the treatment function of, but are directly associated with drainage to 
and/or from a constructed SWM!BMP facility. The intent of this portion of the certification is to accurately 
identifY the type and quantity of inflow or outflow points associated with the facility for future reference. 
The Professional may use his/her own discretion to determine inclusive facilities to meet the intent of this 
section. As a general rule, storm drainage systems would include incidental facilities to the nearest access 
structure upslope or downslope from the normal physical limits of the facility or 800 feet of storm drainage 
conveyance system length, whichever is less.) 

XX SD 1. All requirements of Section II, Minimum Standards, apply to Stonn Drainage Systems. 

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

XX SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

XX SD4. Material type, size or diameters, class, invert elevations, lengths and slopes for all pipe segments. 

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

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

NIA 01. 

NIA 02. 

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

Certification criteria to be detennined on a case-by-case basis by the Environmental Division 
specific to the proposed SWM/BMP facility. 
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James City County, Virginia 
Environmental Division 

DCT 1.~ LU13 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's sha/,/ be designed and constructed in accordance with the manual endded 
James City County Guidelines for Design and Construction of Stormwater Management BMP's. 
Erosion and sediment control policy and approved plans generally require that at the completion of the 
project and prior to release of surety, an "as-built" plan prepared by a registered Professional 
Engineer or Ce11ified Land Surveyor must be provided for the drainage system for the project, 
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving 
the construction of an impounding structure or dam embankment, ce11ification is required by a 
Professional Engineer who has inspected the structure during its construction. Currently there are 
over 20 water quality type BMP's accepted by the County.) 

Section 1 - Site Information: 

Project Name: Lumber Liquidators (fonnerly John Deere) 
Structure/BMP Name: WC057 Revisions 10/9/13 (Fonnerly Stonnwater Basin "C") 
Project Location: Stonehouse Commerce Park. at end of John Deere Road 
BMP Location: northwest of parking lot 
County Plan No.: SP - 47 - ~9~9~~~~-

Project Type: D Residential 
D Commercial 
D Institutional 
0Public 
00ther 

0Business 
OOffice 
~ Industrial 
0Roadway 

----------

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

(12-l) (1-45) 

PUD-C 
Industrial, Warehouse, Retail Outlet 
74.4 acres 

Brief Description ofStonnwater Management!BMP Facility: Earthen. Extended Detention Dty Pond. with Riser Strucuture and 
grassed emergency spillway 

Nearest Visible Landmark to SWM/BMP Facility: Lumber Liquidator Retail Outlet and Warehouse (to the south-) 

Nearest Vertical Ground Control (ifknown): 
~ JCC Geodetic Ground Control 0 USGS D Temporary D Arbitrary D Other 

Station Number or Name: =-34~0'--------------------------
Datum or Reference Elevation: .:.:12::::3.::.2:.:.0 _______________________ _ 

Control Description: James City County Vertical Datum 

Control Location from Subject Facility: Northeast of site. at the Interstate 64 / Bahramsville Road Interchange 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction of SWM/BMP Facility: For Revisions ~ Yes D No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: _20"""00'-'-'(.:...;re--v=is=io--ns.;:__;..m"""'ad"""e'--10 __ /9 __ /~13=!)=----=..------=------
Facility Monitored by County Representative during Construction: For Revisions ~ Yes D No D Unknown 
Name of Site Work Contractor Who Constructed Facility: Jack L. Massie Contractor, Inc.(Longhill Excavating Inc. rev. 10/9/13) 
Name of Professional Firm Who Routinely Monitored Construction: uunknown (AES Consulting Engineers for revisions only) 
Date of Completion for SWM/BMP Facility: ""-unkn--==own~..>;(r=e--vi"'-si=o""'ns"-'m=ad:;.;;e'-'1=0=19--/'--'13'-"-) ______________ _ 
Date of Record Drawing/Construction Certification Submittal: May 2012 (revisions made 10/9/13) 

(Note: Record Drawing and Construcdon Ce11ifications are reqtdred within thirty (30) days of the 
compledon of Stormwater Management and/or BMP facility construcdon. Record Drawings and 
Construction Ce11ificadons must be reviewed and approved by the James City County Environmental 
Division prior to final inspection, acceptance and bond or surety release.) 

Section 3 - Owner I Designer I Contractor Information: 

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

Name: ANO, LLC 
Mailing Address: 3000 John Deere Road 
Toano, Virginia 23168-9332 
Business Phone: Fax: ____________ _ 
Contact Person: _S_tace__.y_M_ad_d_o_x _______ Title:Facilities Manager 

Design Professional: (Note: Professional Engineer or Certified Land Surveyor responsible for the design and preparation oj 
plans and specifications for the Stormwater Management I BMP facility.) 

BMP Contractor: 

Firm Name: Carlisle Associates (AES Consulting Engineers revisions only) 
Mailing Address: 1015 Gervais Street 5248 Olde Towne Road 
Columbia, South Carolina 29201 Williamsburg, Va. 23188 
Business Phone: 803-252-3232 757-220-0040 
Fax: 757-220-8994 
Responsible Plan Preparer: Jerry F. Friedner V. Marc Bennett, P.E. 
Title: Project Manager Senior Project Manager 
Plan Name: John Deere Vehicle Group Facility Site Plan Amendment Former John Deere Facility 
Firm's Project No. 9476-04 
Plan Date: 10/22/1999, 5/6/13 

Sheet No. 's Applicable to SWM/BMP Facility: 
01-

C300 
01- 01- 01- 1 of2 

C500 I C501 I C701 I 2 of2 

(Note: Site Work Contractor directly responsible for construction of the Stormwater 
Management I BMP facility.) 

Name: Jack L. Massie Contractor, Inc. (No longer in business) Longhill Excavating, Inc. (for revisions) 
Mailing Address: 5099 Longhill Road 

Williamsburg, Va. 23188 
Business Phone: 757-220-0760 

Fax=------------------------------~ 
Contact Person: Jimmy Minor 
Site Foreman/Supervisor: Buck Minor 
Specialty Subcontractors & Purpose (for BMP Construction Only): 
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Section 4 - Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 
Business Phone: 757-253-0040 
Fax: 757-220-899_4 _________ _ 

Name: V. Marc Bennett 

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

Construction Certification 

Firm Name: 
Mailing Address: ___________ _ 

Business Phone: 
Fax: 

I hereby certify to the best of my knowledge and belief 
that this Stormwater Management I BMP facility was 
monitored and constructed in accordance with the 
provisions of the approved design plan, specifications 
and stormwater management plan, except as specifically 
noted. 

_____________ (Seal) 

Virginia Registered 
Professional Engineer 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checkllst is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

I. Methods and Presentation: (Required for all Stormwater Management I BMP facilities.) 

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

All constructed facilities meet approved design plans, unless otherwise shown. Record 
information or deviations from approved design plan shown in clearly annotated format and/or 
boxed beside design values. 

Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage. 

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand comer 
(Approved County Plan Number and BMP ID Code can be included if known). 

All plans sheet revision blocks modified to indicate date and record drawing status. 

All plan sheets have certification statements and certifying professional's signature and seal. 

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

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

Inc 6. 

xx 7. 

xx 8. 

xx 9. 

xx 10. 

xx 11. 

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

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

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

Top widths, berm widths and embankment side slopes. 

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

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at 
least I 00 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer. 
Proper correlation is required between principal spillway (control structure) crest, emergency 
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions 
must reasonably match the design plan or be sequentially relative to each other and the facility 
must reflect the required design storage volume(s) and/or design depth. 

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

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

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

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

Type and size of anti-vortex and trash rack device. Height., diameter, dimensions, bar spacing's (if 
applicable) and elevations relative to the principal spillway crest Indicate if lockable hatch is 
present or not 
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Inc 12. 

Inc 13. 

xx 14. 

xx 15. 

xx 16. 

NIA 17. 

Inc 18. 

NIA 19. 

xx 20. 

Inc 21. 

xx 22. 

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

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

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

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

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

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

Maintenance plan taken from approved design plan transposed onto record drawing set 
NOTE : NO MAINTENANCE PLAN ON PLAN SHEET. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

No visual signs of erosion or channel degradation immediately downstream of facility. 
NOTE: SOME EROSION NOTED BEYOND OUTLET PROTECTION. 

Any other information formally requested by the Environmental Division specific to the 
constructed SWM/BMP facility. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

xx Fl. 

Inc F2. 

NIA F3. 

NIA F4. 

NIA F5. 

Inc F6. 

NIA F7. 

xx F8. 

NIA F9. 

NIA FlO. 

NIA FIL 

xx F12. 

xx Fl3. 

with Forebay) 

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

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

Timber wall BMP used in intermittent stream only. (i.e. Prohibited in perennial streams.) 

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

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

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring 
gaskets for watertight joint construction. 

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

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

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

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

Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

Stilling basin or standard outlet protection provided at principal spillway outlet 

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

Inc F14. No visual signs of undercutting oftimber walls or clogging of the low orifice were present 

No visual signs of erosion or channel degradation immediately downstream of facility. NOTE: 
Inc F15. SOME EROSION NOTED DOWNSTREAM. 

XX F16. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse effects to the 
functions of the facility are anticipated. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Appllcable Inc Incomplete) 

X. Storm Drainage Systems (Associated with BMP's Only) 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities such 
as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, deflectors, 
etc. These facilities are external to the treatment function of, but are directly associated with drainage to 
and/or from a constructed SWM!BMP facility. The intent of this portion of the certification is to accurately 
identify the type and quantity of inflow or outflow points associated with the facility for future reference. 
The Professional may use his/her own discretion to determine inclusive facilities to meet the intent of this 
section. As a general rule, storm drainage systems would include incidental facilities to the nearest access 
structure upslope or downslope from the normal physical limits of the facility or 800 feet of storm drainage 
conveyance system length, whichever is less.) 

XX SD I. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

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

XX SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

XX SD4. Material type, size or diameters, class. invert elevations, lengths and slopes for all pipe segments. 

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

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

NIA 01. 

NIA 02. 

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

Certification criteria to be determined on a case-by-case basis by the Environmental Division 
specific to the proposed SWM/BMP facility. 
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James City County, Virginia 
Environmental Division 

OCT I fi iu:.J 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

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

Section 1 - Site Information: 

Project Name: Lumber Liquidators (formerly John Deere) 
Structure/BMP Name: WC056 Revisions 10/09/13 (Formerly Stormwater Basin "B") 
Project Location: Stonehouse Commerce Park, at end of John Deere Road 
BMP Location: northwest of parking lot 
County Plan No.: SP - 47, 0039 - _99~,_20_1_3 __ _ 

Project Type: D Residential 
D Commercial 
D Institutional 
0Public 
00ther 

0Business 
OOffice 
IZ! Industrial 
0Roadway 

----------

Tax Map/Parcel No.:""' (1=2---'1"'-)("""1_-4;;..;;.5-<--) ------
BMP ID Code (if known): 

Zoning District: .o..PUD-'-'---'-C'----------
Land Use: Industrial, Warehouse, Retail Outlet 
Site Area (sfor acres): ..:..74.:..:.4..:..=ac:::;res=--------

Brief Description of Stormwater Management/BMP Facility: Earthen. Extended Detention Drv Pond, with Riser Strucuture and 
grassed emergency spillway 

Nearest Visible Landmark to SWM/BMP Facility: Lumber Liquidator Retail Outlet and Warehouse (to the southeast) 

Nearest Vertical Ground Control (ifknown): 
IZI JCC Geodetic Ground Control D USGS D Temporary D Arbitrary D Other 

Station Number or Name: ::...34.:.:0'---------------------------
Datum or Reference Elevation: 123.20 ..:.=..;.;::..:. _______________________ _ 

Control Description: James City County Vertical Datum 

Control Location from Subject Facility: Northeast of site. at the Interstate 64 I Bahramsville Road Interchange 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction ofSWM/BMP Facility: For Revisions IZ) Yes 0 No 0 Unknown 
Approx. Construction Start Date for SWM/BMP Facility: =-20::..:00~(.:..:re:..:.v.:::is:::io:::n:::.s =m=a=de::..-=-:10:.:.;/9:..:./..:;13:!);.-_---==-----==-------
Facility Monitored by County Representative during Construction: For Revisions 1ZJ Yes 0 No 0 Unknown 
Name of Site Work Contractor Who Constructed Facility: Jack L. Massie Contractor, Inc.(Longhill Excavating Inc. rev. 10/9/13) 
Name of Professional Firm Who Routinely Monitored Construction: unknown (AES Consulting Engineers for revisions only) 
Date of Completion for SWM/BMP Facility: =unkn=::::o..:.:wn.::....i.:(11:..::e..:.;vi::::si=o=ns::..:m=ad=e:..:1:..::0::..:/9:..:../.:..:13:.L.) ______________ _ 
Date of Record Drawing/Construction Certification Submittal: May 2012 (revisions made 10/9/13) 

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

Section 3 - Owner I Designer I Contractor Information: 

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

Name: ANO, LLC 
Mailing Address: 3000 John Deere Road 
Toano, Virginia 23168-9332 
Business Phone: Fax:. ____________ _ 
Contact Person: _S_ta_ce_.y'-M_ad __ d_o_x_______ Title:Facilities Manager 

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

BMP Contractor: 

Firm Name: Carlisle Associates (AES Consulting Engineers revisions only) 
Mailing Address: 1015 Gervais Street 5248 Olde Towne Road 
Columbia, South Carolina 29201 Williamsburg, Va. 23188 
Business Phone: .::80:::::3:..:-2==5:.=2-=-3=23~2=---_____ 7:...:5:...:..7-=-2=20:::...-..::.00::..:40:..:::..._ _________ _ 
Fax: 757-220-8994 
Responsible Plan Preparer: ::.Je=rry~F:....:·...:.F..:.;ri::::edn=e::..r_....:.V..:... ::.:.M:=ar::..:c:....:B::.:e=nn=ett,::z..=.P-=.E=·---------
Title: Project Manager Senior Project Manager 
Plan Name: John Deere Vehicle Group Facility Site Plan Amendment Former John Deere Facility 
Firm's Project No. 9476-04 
Plan Date: .::.10::.:../2=2/=-.:l:..:.9.:;..;99:..__ _______ .=-:5/...::::6/....:.13::...._ _____ :-:---_----::-:-------:---::-::-

01- 01- 01- 01- 1 of2 
Sheet No. 's Applicable to SWM/BMP Facility: C300 C500 I C501 I C701 I 2 of2 

(Note: Site Work Contractor directly responsible for construction of the Stormwater 
Management I BMP facility.) 

Name: Jack L. Massie Contractor, Inc. (No longer in business) Longhill Excavating, Inc. (for revisions) 
Mailing Address: 5099 Longhill Road 

Williamsburg, Va. 23188 
Business Phone: 757-220-0760 

Fax:--------------------,-----:--------~ 
Contact Person: Jimmy Minor 
Site Foreman/Supervisor: Buck Minor 
Specialty Subcontractors & Purpose (for BMP Construction Only): 
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Section 4 - Professional Certifications: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite I 
Williamsburg, Virginia 23188 
Business Phone: 757-253-0040 

-----------~ 
Fax: 757-220-8994 

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

Construction Certification 

Firm.Name: 

Mailing Address:------------

Business Phone: 
Fax: 

Signature: ______________ _ 

Date: 
---------------~ 

I hereby certify to the best of my knowledge and belief 
that this Stormwater Management I BMP facility was 
monitored and constructed in accordance with the 
provisions of the approved design plan, specifications 
and stormwater management plan, except as specifically 
noted. 

_____________ (Seal) 

Virginia Registered 
Professional Engineer 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

I. Methods and Presentation: (Required for all Stormwater Management I BMP facilities.) 

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

All constructed facilities meet approved design plans, unless otherwise shown. Record 
information or deviations from approved design plan shown in clearly annotated format and/or 
boxed beside design values. 

Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage. 

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand comer 
(Approved County Plan Number and BMP ID Code can be included if known). 

All plans sheet revision blocks modified to indicate date and record drawing status. 

All plan sheets have certification statements and certifying professional's signature and seal. 

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

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

Inc 6. 

xx 7. 

xx 8. 

xx 9. 

xx 10. 

xx 11. 

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

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

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

Top widths, berm widths and embankment side slopes. 

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

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

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

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

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

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

Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacing's (if 
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is 
present or not. 
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Inc 12. 

Inc 13. 

xx 14. 

xx 15. 

xx 16. 

NIA 17. 

Inc 18. 

NIA 19. 

xx 20. 

Inc 21. 

xx 22. 

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

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

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

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

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

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

Maintenance plan taken from approved design plan transposed onto record drawing set 
NOTE: NO MAINTENACE PLAN ON PLAN SHEET. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

No visual signs of erosion or channel degradation immediately downstream of facility. 
NOTE: SOME EROSION NOTED BEYOND OUTLET PROTECTION. 

Any other information formally requested by the Environmental Division specific to the 
constructed SWM/BMP facility. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist ls as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

xx Fl. 

Inc F2. 

NIA F3. 

NIA F4. 

NIA F5. 

Inc F6. 

NIA F7. 

xx F8. 

NIA F9. 

NIA FlO. 

NIA Fll. 

xx F12. 

xx F13. 

with Forebay) 

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

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

Timber wall BMP used in intermittent stream only. (i.e. Prohibited in perennial streams.) 

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

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

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring 
gaskets for watertight joint construction. 

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

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

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

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

Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

Stilling basin or standard outlet protection provided at principal spillway outlet 

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

Inc F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present 

No visual signs of erosion or channel degradation immediately downstream of facility. NOTE: 
Inc F15. SOME EROSION NOTED DOWNSTREAM. 

Inc F16. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse effects to the 
functions of the facility are anticipated. Note: Accumulated sediment noted. 
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STORMW ATER MANAGEMENT I BMP FACil..ITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not ~ppllcable b.g, Incomplete) 

X. Storm Drainage Systems (Associated with BMP's Only) 

(Includes all incidental stormwater drainage conveyance systems associated with SWM/BMP facilities such 
as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, deflectors, 
etc. These facilities are external to the treatment function of, but are directly associated with drainage to 
and/or from a constructed SWMIBMP facility. The intent of this portion of the certification is to accurately 
identify the type and quantity of inflow or outflow points associated with the facility for future reference. 
The Professional may use his/her own discretion to determine inclusive facilities to meet the intent of this 
section. As a general rule, storm drainage systems would include incidental facilities to the nearest access 
structure upslope or downslope from the normal physical limits of the facility or 800 feet of storm drainage 
conveyance system length, whichever is less.) 

XX SD I. All requirements of Section II, Minimum Standards, apply to Stonn Drainage Systems. 

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

XX SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

XX SD4. Material type, size or diameters, class, invert elevations, lengths and slopes for all pipe segments. 

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

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

NIA 01. 

NIA 02. 

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

Certification criteria to be determined on a case-by-case basis by the Environmental Division 
specific to the proposed SWM/BMP facility. 
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OCT 15 2013 

James City County, Virginia 
Environmental Division 

Stormwater Management I BMP Facilities 
Record Drawing and Construction Certification Forms 

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter 
23, Section 23-10(4), BMP's shall be designed and constructed in accordance with the manual entitkd 
James City County Guidelines for Design and Construcdon of Stormwater Management BMP's. 
Erosion and setllment control policy and approved plans generally require that at the compledon of the 
project and prior to release of surety, an "as-built" plan prepared by a registered Professional 
Engineer or Certified Land Surveyor must be provided for the drainage system for the project, 
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving 
the construction of an impountllng structure or dam embankment, certification is required by a 
Professional Engineer who has inspected the structure during its construction. Cu"ently there are 
over 20 water quality type BMP's accepted by the County.) 

Section 1 - Site Information: 

Project Name: Lumber Liquidators (fonnerly John Deere) 
Structure/BMP Name: WC055 Revisions 10/09/13 (Formerly Stonnwater Basin "A") 
Project Location: Stonehouse Commerce Park, at end of John Deere Road 
BMP Location: northwest of parking lot 
County Plan No.: SP - 47, 0039 - -'--99--",_2_01_3 __ _ 

Project Type: D Residential 
D Commercial 
D Institutional 
0Public 
00ther 

0Business 
OO:ffice 
~ Industrial 
0Roadway 

----------

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

(12-1) (1-45) 

PUD-C 
Industrial, Warehouse, Retail Outlet 
74.4 acres 

Brief Description ofStonnwater Management/BMP Facility: Earthen. Extended Detention Drv Pond with Riser Strucuture and 
grassed emergency spillway 

Nearest Visible Landmark to SWM/BMP Facility: Lumber Liquidator Retail Outlet and Warehouse (to the southeast) 

Nearest Vertical Ground Control (ifknown): 
~ JCC Geodetic Ground Control D USGS D Temporary D Arbitrary D Other 
Station Number or Name: ;:_34.;_:0 ________________________ _ 
Datum or Reference Elevation: 123.20 --------------------------
Control Description: James City County Vertical Datum 
Control Location from Subject Facility: Northeast of site. at the Interstate 64 I Bahramsville Road Interchange 
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Section 2 - Stormwater Management I BMP Facility Construction Information: 

PreConstruction Meeting Held for Construction ofSWM/BMP Facility: For revisionsl8! Yes D No D Unknown 
Approx. Construction Start Date for SWM/BMP Facility: =-20::..:0:..::0~(re:..::..:,;vi::::si::::o.:::ns:...:m:::ad=e....:l..:::O/c.::.9:...:/l;;;,3)f,----==----=-------
Facility Monitored by County Representative during Construction: For revisions 181 Yes D No D Unknown 
Name of Site Work Contractor Who Constructed Facility: Jack L. Massie Contractor, Inc.(LonghillExcavating Inc. rev. 10/9/13) 
Name of Professional Firm Who Routinely Monitored Construction: unknown (AES Consulting Engineers for revisions only) 
Date of Completion for SWM/BMP Facility: =unkn=::::own..::..::...i.:<rec.::.vi.:..:·=si.:::on:::s:...::m:::ad==-e ..:.:10::.:.1.::.:91..::13::.i)'----------------
Date of Record Drawing/Construction Certification Submittal: May 2012 (revisions made 10/9/13) 

(Note: Record Drawing and Construction Certif1eations are required within thirty (30) days of the 
completion of Stormwater Management and/or BMP facility construction. Record Drawings and 
Construction Certif1eations must be reviewed and approved by the James City County Environmental 
Division prior to final inspection, acceptance and bond or surety release.) 

Section 3 - Owner I Designer I Contractor Information: 

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

Name: ANO, LLC 
Mailing Address: 3000 John Deere Road 
Toano, Virginia 23168-9332 
Business Phone: Fax: ____________ _ 
Contact Person: _S-'-tac'--e~y_Mad __ d_ox _______ Title:Facilities Manager 

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

BMP Contractor: 

Firm Name: Carlisle Associates (AES Consulting Engineers revisions only) 
Mailing Address: 1015 Gervais Street 5248 Olde Towne Road 
Columbia, South Carolina 29201 Williamsburg, Va 23188 
Business Phone: 803-252-3232 757-220-0040 
Fax: 757-220-8994 
Responsible Plan Preparer: Jerry F. Friedner V. Marc Bennett, P.E. 
Title: Project Manager Senior Project Manager 
Plan Name: John Deere Vehicle Group Facility Site Plan Amendment Former John Deere Facility 
Firm's Project No. 9476-04 
Plan Date: 10/22/1999, 5/6/13 

01- 01- 01- 01- 1 OF 2 
Sheet No.'s Applicable to SWM/BMP Facility: C300 I C500 I C501 I C701 I 2 OF 2 

(Note: Site Work Contractor directly responsible for construction of the Stormwater 
Management I BMP facility.) 

Name: Jack L. Massie Contractor, Inc. (No longer in business) Longhill Excavating, Inc. (for revisions) 
Mailing Address: 5099 Longhill Road 

Williamsburg, Va 23188 
Business Phone: 757-220-0760 
Fax: _____________________________ _ 

Contact Person: Jimmy Minor 
Site Foreman/Supervisor: Buck Minor 
Specialty Subcontractors & Purpose (for BMP Construction Only): 
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Section 4 - Professional Certif'JCations: 

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

Record Drawing and Construction Certifications for Stormwater Management I BMP Facilities 

Record Drawing Certification 

Firm Name: AES Consulting Engineers 
Mailing Address: 5248 Olde Towne Road, Suite 1 
Williamsburg, Virginia 23188 
Business Phone: 757-253-0040 

-----------~ Fax: 757-220-8994 

Name: V. Marc Bennett 

T~tle: Senior~Pro'~ Man;er~ _ 

Signature: _±_ !;:-~ 
Date: · _ ~-

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

Virginia Registered Professional Engineer 
Or Certified Land Surveyor 

Construction Certification 

Firm Name: 
Mailing Address: ___________ _ 

Business Phone: 
Fax: 

Signature: ______________ _ 
Dare: _______________ _ 

I hereby certify to the best of my knowledge and belief 
that this Stormwater Management I BMP facility was 
monitored and constructed in accordance with the 
provisions of the approved design plan, specifications 
and stormwater management plan, except as specifically 
noted. 

____________ (Seal) 

Virginia Registered 
Professional Engineer 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

L Methods and Presentation: (Required for all Stormwater Management I BMP facilities.) 

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

All constructed facilities meet approved design plans, unless otherwise shown. Record 
information or deviations from approved design plan shown in clearly annotated format and/or 
boxed beside design values. 

Elevations to the nearest 0.1' unless higher accuracy is needed to show positive drainage. 

All plan sheets labeled with "RECORD DRAWING" in large text in lower right hand comer 
(Approved County Plan Number and BMP ID Code can be included if known). 

All plans sheet revision blocks modified to indicate date and record drawing status. 

All plan sheets have certification statements and certifying professional's signature and seal. 

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

xx 1. 

xx 2. 

xx 3. 

xx 4. 

xx 5. 

Inc 6. 

xx 7. 

xx 8. 

xx 9. 

xx 10. 

xx 11. 

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

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

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

Top widths. berm widths and embankment side slopes. 

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

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

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

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

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

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

Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacing's (if 
applicable) and elevations relative to the principal spillway crest Indicate if lockable hatch is 
present or not 
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Inc 12. 

Inc 13. 

xx 14. 

xx 15. 

xx 16. 

NIA 17. 

Inc 18. 

NIA 19. 

xx 20. 

xx 21. 

xx 22. 

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

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

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

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

Outfall protection dimension, type and depth ofrock and if underlain filter fabric is present 

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

Maintenance plan taken from approved design plan transposed onto record drawing set 
NOTE: NO MAINTENANCE PLAN ON PLAN SHEETS. 

Fencing location and type, if applicable to facility. 

BMP vicinity properly cleaned of stockpiles and construction debris. 

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

Any other information formally requested by the Environmental Division specific to the 
constructed SWM/BMP facility. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

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

xx Fl. 

Inc F2. 

NIA F3. 

NIA F4. 

NIA F5. 

Inc F6. 

NIA F7. 

xx F8. 

NIA F9. 

NIA FIO. 

NIA Fll. 

xx F12. 

Inc F13. 

with Forebay) 

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

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

Timber wall BMP used in intermittent stream only. (i.e. Prohibited in perennial streams.) 

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

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

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with 0-Ring 
gaskets for watertight joint construction. 

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

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

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive. 

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

Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided. 

Stilling basin or standard outlet protection provided at principal spillway outlet. 

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet 
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment 
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable. Note: No 
Access available to embankment. 

Inc F14. No visual signs of undercutting of timber walls or clogging of the low orifice were present. 

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

Inc F16. No visible signs of accumulated silt/sediment were present in the facility following construction or 
alternately, accumulated silt/sediment was properly removed and no adverse effects to the 
functions of the facility are anticipated. Note: Accumulated sediment noted. 
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STORMW ATER MANAGEMENT I BMP FACILITIES 

RECORD DRAWING CHECKLIST 

(Key for Checklist is as follows: XX Acceptable NIA Not Applicable Inc Incomplete) 

x. Storm Drainage Systems (Associated with BMP's Only) 

(Includes all incidental stormwater drainage conveyance systems associated with SWMIBMP facilities such 
as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections, deflectors, 
etc. These facilities are external to the treatment function of, but are directly associated with drainage to 
and/or from a constructed SWMIBMP facility. The intent of this portion of the certification is to accurately 
identifY the type and quantity of inflow or outflow points associated with the facility for future reference. 
The Professional may use his/her own discretion to determine inclusive facilities to meet the intent of this 
section. As a general rule, storm drainage systems would include incidental facilities to the nearest access 
structure upslope or downslope from the normal physical limits of the facility or 800 feet of storm drainage 
conveyance system length, whichever is less.) 

XX SD 1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems. 

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

XX SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.). 

XX SD4. Material type, size or diameters, class, invert elevations, lengths and slopes for all pipe segments. 

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

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

NIA 01. 

NIA 02. 

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

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

Hampton Roads I Central Virginia I Middle Peninsula 

5248 Olde Towne Road, Suite 1, Williamsburg, Virginia 23188 
Phone (757) 253-0040 I Fax (757) 220-8994 

aesva.com 

Letter of Transmittal 

'.OCT l5 2013 

ATTN: Mr. Scott Thomas DATE JOB NO. 
October 15, 2013 W09476-04 

James City County Engineering FROM: 
CO.: and Resource Protection Bruce Abbott 

RE 
Address: 101-E Mounts Bay Road 

Bmp Record Drawings (rev.) 
Williamsburg, Virginia 23187 John Deere Facility 

cc: 
Jeffery R. Kutz, John Deere 

WE ARE SENDING YOU THE FOLLOWING ITEMS: X Attached 
D Under separate cover via 

D Original(s) X Print(s) 

D Copy of letter(s) 

D Plan(s) 

D Other: 

D Specification(s) D Change Order 

COPIES DATE No. of Pages DESCRIPTION 
2 2 Record Drawings of 4 SWM Facilities at former John Deere Site 
1 7 Certification for SWM WC055 
1 7 Certification for SWM WC056 
1 7 Certification for SWM WC057 
1 7 Certification for SWM WC058 

THESE ARE TRANSMITIED as checked below: 

IZI For your approval D For your signature 

D As you requested 

D For review and comment 

X For your use D As requested by: 

D Other: 

REMARKS: 

I VIA: X Hand Deliver 0UPS Ground 0UPS Next Day Air 0USPS Mail 

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

File name: S:\Jobs\9476\04-John Deere Stonehouse\Admin\Correspondence\Transmittalslw09476-04 trans 10-15-2013.doc 
Form Rev. 7/02 

D Other: 
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FOR DEWA TERING DEVICE) 

NEW 701± L.F. 
GRAVEL ACCESS ROA 

GRAPHIC SCALE 

50' 

~ 
SCALE: 1 H = 50' 

~ REVISED 9/13/13 

~ 

100' 

STORM MH 
RIM= 81.00 

@ 0.60% 01 8% 2.41% 

/NV IN= 7-6. 00 75.8J (JO" HOPE) 
/NV OUT= 73.10 73.18 73.67 (JO" HOPE) 

15' EMERGENCY SPILLWAY 
ELEV= 7-8. 7-5' 77. 7' 

NOTE: 

I VALUES SHOWN AS "S1RIKE-THRU'S" (Jouof) 
REPRESENT ORIGINAL DESIGN INFORMA llON 

"THE STORM DRAINAGE AS-BUil T LOCATIONS AND GRADES 
SHOWN ON THESE ORA WINGS, ARE ACCURATE AND 
COMPLETE TO THE BEST OF MY KNOWl..EDGE AND BELIEF 
AND I CERTIFY THAT I, OR MY AGENT, HAVE MADE 
SUFFICIENT INSPECTION TO ENSURE THE ACCURACY OF 
THIS STATEMENT." 

9/13/13 

THOMAS C. SUBLETI DATE 

THOMAS C. SUBLETT 

Lie. No. 1886 
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CURVE 
C1 
C2 
C3 
C4 
cs 
C6 
C7 
CB 
C9 

C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C2i 

/ 

\ 

CURVE TABLE 
RADIUS LENGTH TANGENT CHORD BEARING DELTA 
2725.78' 480.92' 241.09' 480.30' S51 "05'34"E 10"06'32" 
2625.78' 452.58' 226.85' 452.02' S51i2'34"E 09"52'32" 

60.00' 249.24' 108.22' 104.95' S18"26'53"W 238"00'34" 
50.00' 59.47' 33.82° 56.03' S76"37'16"E 68"08'52" 

640.00' 113.25' 56.77' 113.10' N74"22'27"E 10'08'19" 
85.00' 79.37' 42.84' 76.52' S09"27'22"W 53·30'00· 
25.00' 29. 7 4' 16.91' 28.01' S76'37'16"£' 68'08'52" 

555.00' 112.57' 56.48' 112.37' N63'29' 40"E 11 '37'15" 
580.00' 50.00' 25.02' 49.98' N55i2'52"E 04"56'21" 
555.00' 114.53' 57.47' 114.33' N46"49'58"E 11'49'26" 

28497.89' 347.22' 173.61' 347.22' N69"20'471"W 00"41'53" 
28497.89' 2203.50' 1102.30' 2202.95' N66"46'56i"W 04"25'49" 
28497.89' 1522.21' 761.29' 1522.03' N63'02'13i"W 03"03'38" 
28397.89' 2034. 71' 1017.79' 2034.27' N66"37'11 "W 04"06'19" 

580.00' 117.64' 59.02' 117.44' N63"29' 40"E 11"37'15" 
580.00' 119.69' 60.06' 119.48' N46"49'58"E 11"49'26" 

25.00' 39.27' 25.00' 35.36' N04"04'44"W 90·00'00· 
60.00' 50.00' 26.55' 48.57' S60"04'46"W 47"44'47" 
60.00' 56.03' 30.24' 54.01' S09"27'22"W 53'30'00" 
85.00' 79.37' 42.84' 76.52' N69"17'50"W 53·30•01• 
60.00' 56.03' 30.24' 54.01' N69'17'50'"W 53'30'01" . 

PROPERTY TO BE 
CONVEYED TO OWNERS LINE TABLE 

ASSOCIATION 

® 3,803 S.F. 0.0873 AC. 
l"1 5,685 S.f. 0.1305 AC. 

© 1,692 S.F. 0.0388 AC. 

'"' 592,160 S.f. 13.5941 AC. 

SEE 

'· 

\ 

/ 

LINIE LENGTH 
1..1 381.24' 

L.2 126.80' 
L3 172.08' 
L4 141.32' 
LS 70.86' 
L•6 106.07' 
L7 134.52' 
LS 103.49' 
L9 166.20' 

LlO 124.74' 
L11 372.10' 
L1:Z 238.29' 
L13 580.00' 
L14 98.73' 
L15 67.02' 
L16 292.60' 
L17' 187.37' 
L18l 373.53' 
L19i 68.97' 
L20I 139.01' 
L21 51.90' 
L22' 111.65' 

/ 

. 
\ 

"NAO 83" COORD!NA TES 
N 3,679,100.418 
E 11,974,728.446 

\ 

\ 

BEARING 
528"32' 41 "W 
S32'20'03"W 
N61 "55'29"W 
S84"05'52"W 
N64"27'45"W 
N1111'47"W 

N61 "55'29"W 
528"04' 31 "W 
S14"25'39"W 
S46 '04' 03"E 
568"53' 36"E 
S46"20'29"W 
N67i9'11"W 

S48"57'00"W 
S41"03'00"E 
S61"25'27"W 
S13'37'27"E 
N83.21 '22"E 
S12·02· 43"E 
S79'04'51 "E 

S25"30'52"W 
564"29'08"E 

\ 

NOTES: 
1. BOUNDARY TAKEN FROM SURVEY FOR STONEHOUSE, INC. 

BY LANGLEY & McDONALD. DA TED 3/22/99 . 
2. TOPOGRAPHY PROVIDED BY STONEHOUSE, INC. 
3. A PARTIAL WETLANDS DELINEATION HAS BEEN COMPLETED 

BY LANGLEY & McDONALD AND ONLY THE UPPER REACHES 
HA VE BEEN SHOWN. 

4. SEE SHEET 12 FOR CONSTRUCTION SEQUENCE. 

L23 
L24 
L25 
L26 
L27 
L28 
L29 
L30 
L31 
L32 
L33 
L34 

LEGEND 

G V.D.O. T. CONCRETE 
RIGHT-OF-WAY 
MONUMENT (FOUND) 

0 IRON PIN (SET) 

• IRON PIN (SET) 

AREA TABULATIONS 
STONEHOUSE COMMERCE PARK 

SECTION C 

TOTAL AREA 88.5703 ACRES 
3,858, 122 S.F. 

PARCEL A 74.3712 ACRES 
3,239,610 S.F. 

RIGHT-OF-WAY 0.3484 ACRES 
15,175 S.F. 

PROPERTY TO BE 
CONVEYED TO OWNERS 
ASSOCIATION 

13.8507 ACRES 
603,337 S.F. 

25% DISTURBED SLOPE AREA = 1.26 AC. 

80.30' 
64.47' 

108.07' 
223.60' 
108.36' 
116.27' 
55.38' 
32.43' 

210.41' 
102.88' 
306.60' 
477.18' 

N75"06'59"E 
S34"23'51"E 

S66"47' 42"W 
N8811'35"W 
N38"03'38"W 
581"11'47"W 
Si 0'00' 45"E 
564"17'49"W 
S22.27'09"E 
S42'20'26"E 
S45'40'36"W 
N28"07'35"W 

25% DISTURBED SLOPE AREA 

CONSERVATION EASEMENT 
"UNDISTURBED NATURAL OPEN SPACE" 
PRIVATE OPEN SPACE 

SITE ADDRESS: 3000 MEADOWVIEW CIRCLE 
TOANO, VA. 23168 

TAX MAP: (12-1)(1-45) 

SITE ZONING: (PUD-C) 

VICINITY MAP 

SCALE: 1" = 2000' 
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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 
01-C600 EROSION AND SEDIMENT CONTRO 
01-C700 SITE DETAIL SHEET 
01-C701 SITE DETAIL SHEET 
01-C702 SITE DETAIL SHEET 
01-C703 SITE DETAIL SHEET 
01-C704 SITE DETAIL SHEET 
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SHALL BE DONE IN ACCORDANCE WITH THE 
VDOT APPROVED ENCROACHMENT PERMIT. 
(IF NECESSARY) 

3. FOR LAYOUT OF PROPOSED CUL-DE-SAC SEE PLAN 
PREPARED BY LANGLEY AND McDONALD. P.C. 

4. DESIGN FOR TANK FARM TO BE COMPLElED AT 
LATER DA 1E AND IS SHOWN FOR INFORMATION ONLY. 

5. ALL NEW SIGNS SHALL BE IN ACCORDANCE v.lTH ARTICLE II, 
DIVISION 3 OF THE JAMES CITY COUNTY ZONING ORDINANCE. 
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EXPANSION 
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BUILDING CLASSIFICATION: SEE COVER SHEET 

PARKING CALCULATION _ _ 
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8 HANDICAP PROVIDED 
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3. REF£R TO THE SEQUENCE CF CONSTRUCTION ON :JETAIL SHEET 09. 
4. ALL WORK IN H\GiWAY RIGHT OF WAY SHALL BE COMPLETED IN ACCORDANCE WTH 
THE APPROIVED VDOT ENCROACHMEliT PERMIT. 
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NOTES: 
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. 
2. ALL 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. 
5. 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 
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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. 
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WET El.£VA110N """" S1JR1'1\CE """""' or ORY ru:v. """" AAEA OF VOLUME OF 
TRAP DRAINAGE SlOOAGE BOTTOM a lOP OF DIMENSIONS AREA O TI> ""' STI>R- O lOP 01 DIMENSIONS lOP OF ""' ELEVATION 

NUMBER AREA(Ac) "'"""""' ELEVA- ""' O WP OF OF ""1 5RJRAOE REOU!RE.t GRAVEL O lOP OF ORAVEL STORAGE TO!' OF 
STI>RACE 'fl£ST SlORAc:! SlllRAG( DEPTH{ ft.) -"· (cf.) """ GRAVEL VtEIR OOll.El{.r.) DEPTH( ft.) f'ROYIOED(ef.) EMBANKMENT 

1 2. 4 4342 96 99 70x 2S 1750 3 4463 . 4342 101 78x 33 2574 2 4324 102 
2 1. 7 307S U02 !OS SOx 2S 1250 3 3188 3075 107 sax 33 1914 2 3164 108 
3 1. 2 2171 93 96 4Sx 20 900 3 229S 2171 98 S3x 28 1484 2 2384 100 
4 2. 6 4703 - - SOx so 2500 2 •1250 4703 - sax SS 3364 1. 7 4984 -
5 2. 6 4703 - . SOx 50 2500 2 4250 4703 . 58x 58 3364 l. 7 49B4 . 
6 1. 3 2352 93l 95 52x 32 1664 2 2829 2352 96. 25 60x 40 2400 1. 2 2438 97. 25 
7 1. 1 1990 64 66 42x 32 1344 2 2285 1990 68 Sox 40 2000 2 3344 69 
7A 3 5427 64 66 80x 40 3200 2 5440 5427 68 sax 48 4224 2 7424 69 
8 2. 3 4161 ~ote 1 - 70x 2S 1750 3 •1463 4161 - 78x 33 2574 2 432-4 -
9 1. 3 2352 Not"e 1 - 4Sx 25 1125 2. 5 2391 2352 - S3x 33 1749 1. 7 2443 -

10 1. 3 2352 Note 1 - 45x 25 1125 2. 5 2391 2352 - S3x 33 1749 1. 7 2443 -
11 2 3618 S7, 7 90 162x 12 1944 2. 3 3801 3618 91. 5 70x 20 3400 1. 5 4008 92.5 

Notes: 
1. These sediment trops are to be ~nstolle<l during the construction of Pond 'A'. and remo1n inploce until the storm droinoge line t-0o pond "A" is -constructed and 
operotiona t. 

""'"OF ......... 
oun.u .... ( .. ......... 

14 No-te 1 
10 Note 1 
7 Note 1 

16 Note 2 
16 No"te 2. 
8 
7 

18 
14 Note 2 

8 Note 2 
$ Note 2 

12 

2. These sediment trops shell be in~olled ot 'the top of th<:= fi11 sl~. The dimensions shovon will be mointoined os the slope ls brought up, with the outlet droining to the slope drains. 
(see temporary slope droio detail on sheet 12 for slope droin size gnd conf"19urotion.) 
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WET ELEVATION BASIN SURFACE VOLUME OF DRY ELEV. BASIN AREA OF VOLUME OF 
TRAP DRAINAGE STOR:AGE BOTTOM @ TOP OF DIMENSIONS AREA @TO WET STORAGE @ TOP OF DIMENSIONS TOP OF WET ELEVATION 

NUMBER AREA( Ac) REQUJIRED ELEVATION WET @TOP OF OF WET STORAGE REQUIRED GRAVEL @ TOP OF GRAVEL STORAGE TOP OF 
STORAGE WEST STORAG STORAGE DEPTH( fl.) PROVIDED( cf. (cf.) WEIR GRAVEL WEIR OUTLET(sf.) DEPTH( ft.) PROVIDED( cl.) EMBANKMENT 

1 2. 4 4342 96 99 70x 25 1750 3 4463 4342 101 78x 33 2574 2 4324 102 
2 1. 7 3075 102 105 50x 25 1250 3 3188 3075 107 58x 33 1914 2 3164 108 
3 1. 2 2 lL '71 93 96 45x 20 900 3 2295 2171 98 53x 28 1484 2 2384 100 
4 2. 6 4 i703 - - 50x 50 2500 2 4250 4703 - 58x 58 3364 1. 7 4984 -

5 2. 6 4703 - - 50x 50 2500 2 4250 4703 - 58x 58 3364 1. 7 4984 -
6 1. 3 2352 93 95 52x 32 1664 2 2829 2352 96. 25 60x 40 2400 1. 2 2438 97. 25 
7 1. 1 1990 64 66 42x 32 1344 2 2285 1990 68 Sox 40 2000 2 3344 69 
7A 3 5"427 64 66 80x 40 3200 2 5440 5427 68 BBx 48 4224 2 7424 69 
8 2. 3 41161 Note 1 - 70x 25 1750 3 4463 4161 - 78x 33 2574 2 4324 -
9 1. 3 2'.:352 Note 1 - 45x 25 1125 2. 5 2391 2352 - 53x 33 1749 1. 7 2443 -

10 1. 3 2352 NotP 1 - 45x 25 1125 2. 5 2391 2352 - 53x 33 1749 1. 7 2443 -

Notes: 
1. These sediment traps Ore to be installed during the construction of Pond 'A'. and remain inplace until the storm drainage line to pond "A" is constructed and 
operational. 
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\'£1R (ft.) REMARKS 

14 Note 1 
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16 Note 2 
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7 

18 
14 Note 2 
8 Note 2 
8 Note 2 

2. These sediment traps tshall be installed at the top of the fill slope. The dimensions shown will b'e maintained os the slope is brought up, with the outlet draining to the slope drains. 
(see temporary slope drain detail an sheet 12 .for slope drain size and configuration.) 
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NORMAL CURB 
AND GUTTER 

.. . . . '' 

. . . 

2·-0 .. 
TRANSITION 

TO BE 
ROUNDED 

FEATHERING OF CURB 
AND GUTTER DETAIL 

• 
"' -

NO SCALE 

7' MAX. 
HEIGHT 

1" RADIUS 

• 'iol 
"' ;;,. "''-',--__,_.__VAN ACCES 

4' MIN. 
TO GROUND 
WHERE 
REQ'D 

PENALTY $100-$500 
TOW-AWAY ZONE 

• • • 
HANDICAPPED ARKING SIGN 

.ll--==I= 
• • • • • • • • • • • • • • • • ,. .. 
• • • • • • • • • • • • • • • • 

@ 

VJ 
~. 
0 "' :t: .., 

~ II 

5 <ti 
z :>: 
ii' u 

• ... -• 
~ 
"' 

• •H----'-

N.T.S. 

4 LB/FT "U" 
CHANNEL 
(GALVANIZED) 

r CONCRETE 

I~ "· ' J 
I . I 

' . ' . ' • • I 

• 
"' I . ->u; 

-~--'-

~ 

14' 14' 

1 1 16 
li;,:rtJrl 

I· 
127/3?"1 

-I 3 1/2" 

POST SECTION 

SIGN 

~ NUT AND LOCK 
WASHER 

5/16" MACHINE SCREW 
OR BOLT 

POST MOUNTING DETAIL 

HANDICAPPED PARKING SIGN POST 
N.T.S. 

'---5'--+--s·---i-- 5'·---i 

pt.AN VIEW 

SLOPE-

FACE Of' CURB 

VIHITE: lRAFAC 
PAINT 

1~------------.1:: I I 1: 11 li~I 

El.E\IADON 

HANDICAP CURB CUT & CROSSWALK DETAIL 
NO SCALE 

'o 
I .... 

• 0 
I 

M ;,. 
I .... 

. -

GRANULAR OR 
SANDY SUB GRADE 
SEE NOTE #3 

CASE Ad 
LOAD FACTOR = 1.5 

CASE Bd 
LOAD FACTOR '= 2.0 

PCC 

SAND BEDDING 

SEE NOTE 1/3 

BACKFILL 

SAND BEDDING 

PCC BACKFILL 

GRANULAR OR 
SANDY SUB GRADE 
SEE NOTE #3 

NOTES: 

1. BACKFILL IN STREET SHALL BE SAND OR WELL GRANULATED 
GRANULAR MATERIAL APPROVED BY THE ENGINEER. BACKFlLL 
OUTSIDE OF STREET UMITS MAY BE NONORGANIC MATERIAL 
FROM TRENCH EXCAVATION. 

2. ALL REINFORCED CONCRETE PIPE SHALL BE PLACED IN 
ACCORDANCE WITH "CASE Ad" BEDDING UNLESS OTHERWISE 
SHOWN ON THE PLANS OR DIRECTED BY THE ENGINEER. 

3. IF OTHER GRANULAR OR SANDY MATERIAL IS ENCOUNTERED 
AT SUBGRADE THE TRENCH BOTTOM SHALL BE OVER EXCAVATED 
TO A DEPTH OF AT LEAST 3 INCHES AND BACKFILLED WITH SANO, 
NO. 3 OR NO. 4 CRUSHED ROCK EXCEPT THAT NO. 3 ROCK SHALL 
NOT BE USED UNDER PIPE 24 INCHES OR LESS IN DIAMETER. 
ALL COST FOR OVER EXCAVATING AND BACKFILLING WITH 
GRANULAR MATERIAL SHALL BE BORNE BY THE CONTRACTOR. 

4. Cl AND C2 SHALL NOT BE LESS THEN 6 INCHES. 

5. Cl PLUS C2 SHAUL NOT BE GREATER THEN 24 INCHES, IF 
THE TRENCH WIDTH IS EXCAVATED TO A GREATER WIDTH 
THE CONTRACTOR SHAUL FURNISH AND PLACE "CASE 
Bd" BEDDING AT HIS OWN EXPENSE. 

6. PIPES 21 INCHES IN DIAMETER AND SMALLER WITH 2 FEET 
OF COVER OR LESS, AND PIPES 24 INCHES IN DIAMETER OR 
GREATER WITH 1 FOOT OF COVER OR LESS SHALL BE PLACED 
IN ACCORDANCE WITH "P.C.C. BACKFILL" BEDDING. 

7. P.C.C. SHALL SHALL HAVE A 28 DAY COMPRESSIVE STRENGTH 
OF AT LEAST 2,000 P.SJ. 

8. THE CONTRACTOR SHALL OSTAIN A PERMIT FROM THE STATE 
DIVISION OF INDUSTRIAL SAFETY PRIOR TO EXCAVATING 
ANY TRENCH 5 FEET OR MORE IN DEPTH. 

9. EXCESS MATERIAL FROM TRENCH EXCAVATION SHALL BE 
REMOVED AND DISPOSED OF AT THE CONTRACTORS EXPENSE. 

PIPE TR.ENCH BEDDING 

CONC. CAP 

~ 8" DIAMETER 
STEEL GUARD 
POST, FILL W/CONC. 

t'~C SC.~LE 

Fl~llSH GRADE 
OR PAVING. 

CONC. FOOTING 

RECESS 1· & GRDUT.+--+
FLUSH \/!TH TOP 

NO, 5 REBAR 18"'---,
LONG, Z PER STOP 

ND. 4 REBAR 
5'-6' LONG~ 
Z PER STOP 

a• 

1 5/8"• 
TOP RAii. 

2· 

·' •. 

NO SCALE 

3•11 GALV. POST 
BARBED WIRE 

9 GA. GALV. FABRIC 

I I 
I. : I 

~ 

I 9• 

~·!(-"' 
I '__ .:--:=====::: 

lRUSS ROOS 

L.:.J 

I: :I 1/2 SPAN ., ! • 1/2 SPAN 

GATE SPAN AS REQUIRED 

.TYPICAL DOUBLE SWING DRIVE GATE 
N.T.S. 

_1· _6_' ~~2·r-
1· . . .. . ... ~ 
I I 

CONCRETE WHEEL STOP DETAIL 

-...... ... 

NOT TD SCALE 

Tiiis _..,~--J 
"'*°"""°' ... ...... 
'TNl-a. la'°" .... ...,. 
~~i.<40MPHori.. 

°" """" ~ •eWMor 
--~lllWI-~ - "'*' c.a one.....,.. 'INll • ...... 

of 'DI• ... !*" - flt CiinJ .,.. 
~ paW 1M .,.... ccriiow:1a1 ~a ..... 
lllit ... ~ "',,...._. ...... 

QaPcr9ll IO 1- Ollll Al W Clll llt ,.., 
4000Ptt ~ .....-

COMBNATION 6" CURB 8 GUTIER --"' " ---

C.t·• 

-\ 

10· 

r ..._·:L 
-I 
"' ~ .-.).-- I ~! 

.L 
~~~-~· 

PARKING STALL 

PAINTED HANDICAP 
SYMBOL DETAIL 

NO SCALE 

4" ASPHAlJlC CONCREfE (2" B\1UMINOUS 
SURFACE COURSE (\'DOT S-5 ) NID 2" 
BITUMINOUS BINDER COURSE \'DOT B-2) TACK COAT 
BETWEEN LJFTS. 

PRIME COAT 
8" STABILIZED l.GGRElll\TE BASE COURSE (VDOT SEC 309) 
COMPACTED TO 98il MAX. MOD. PROCTOR 
DENSITY (ASlM 0-1557) 

12" COMPACTED SUBGRADE - COMPACTED TO 
1 OOX STD. PROCTOR DENSITY. 

HEAVY DUTY FLEXIBLE ASPHALTIC PAVEMENT 
SER'llCE AREA - NO SCALE 

3• ASPHALTIC CONCREfE SURFACE COURSE (VDOT S-5) 
PRIME COAT 

6" STABILIZED AGGREGATE BASE COURSE (VDOT SEC 309) 
COMPACTED TO 98il MAX. MOD. PROCTOR 
DENSITY (ASThl D-1557) 

12• COMPACTED SUBGRADE - COMPACTED TO 
100% STD. PROCTOR DENSITY. 

SAW CUT 

FILIL WITH UQUID 
PLASTIC JOINT 
SEALANT. D/ 4 

SAWED JOINT 
LONGITUDINAL OR TRANSVERSE 

NO SCALE 

1"h18" LONG ' ~2"±1/8" 
~ ~ DOWELS ON 12" ,., JOINT SEALER 

CENTERS 

'7"·-.7~-r.--1;-::::;{::::::-:::;:::'l~:::---.~1/~.4-,-R-.,,(rw,-,1. 
' • : • • ' «BOTH SIDES) 

'\ ~ < ,,, 

' 
·BUTT JQINT • 

. . ' 
' LIGHT DUTY FLEXIBLE ASPHALTIC PAYEMEtllT 

EMPLOYEE PARKING AREA - NO SCALE CONSTRUCTION JOINT W /DOWEL 

TENSION WIRE 

6x6 W2.9xW2.9 (IN MIDDLE OF SL\13) 

i ISIS.S['H - .,~,, -"Eli.!,,.L_,,JH W":ll TF'' -- 'IP,:llJ 1u,- "w""" "" 1; ~ -~!;'i;!Ulli•"~"'.".1~ ... "" I-; ::::J1" ""=' 118[f= .. 
~Tri!w.- 7,. CONCRETE "'~~ciJl';';!li1'fi 

D=1==~ 4 • COMPACTED CRUSHED STONE --1 

12" COMPACTED SUBGRADE - COMPACTED 
TO 1 ooii: STD. PROCTOR DENSITY. 

CONCRETE (RIGID) PAVEMENT 
NO SCALE 

PAVEMENT SECTIONS 
NO SCALE 

• ... 

1 /2" JOINT FILLER 
(NON-EXTRUDING) 

. . 

NO SCALE 

d • " ·. 

• 

• 1is• .R (TYP. 
·soTH slli,B) . . 

' 

CONTRACTION JOINT 
NO SCALE 

30' MAX SPN.:ING BEl'WEEN EXP. JTS. 

TIE SANDS \_ CHAIN UNK 
FABRIC 

TENSION WIRE 

TYPICAL CORNER AND _/ • 
GATE POST INSTALl-"TION 

TYPICAL LINE POST 
INSTALLATION 

'if''"' io• MAX 

TYPICAL CHAIN LINK FENCE DETAIL 
NO SCAf..£ 

g 
• 0 
I g ., 

g 

~ g 
iii ~ :c 

~ tl 
"' ~ 

.; ,. 
• .. 
• 
"' -

.l 

" • ,., 

~ 

T/WAU 
lo z 

"' . . 
"" ·!.· . 

1 1 /2" DIA. PIPE RAJLS 
ALL ELEVATION FOR LENGTH) .~(;u w 

• 
"' I ;., 

• 
"' 

-1 
1 
-1 /2" DIA. PIPE POSTS 
O' MAX. SPACING 

-3 /4" CHAMFER. TYP. 

-G 
p 

ROUND OR 
Al/EMENT 

_Iii- '11-11-! 
1w-.,1 . .1,"=111' 
I Iii ii,! I: I:: 1111 ITT 

2" CL. 
I 4 AT 12• BAR & 
DOWEL 

1 1/2" 
. . 

v 
f:: 

~: 

~ 
. • 

. . 
·~ . ... " ..• • 

"' . • 
• *~ ~6!.· ~~-

12· 10· 

FOOTING WIDTH 
(SEE TABLE) 

CL. 

I 

c ONT #57 STONE. (24" SQ.) 

3 • OIA. PVC WEEP HOLES 
0 6'-0" o.c. 
p ,OMNG 

* 4 AT 12" 

f'.-3 #5 CONT. 

2 #5 CONT. 

1. PROVIDE CLASS 8 SPLICE FOR FOOTING OOWElS 
CONCRETE: STRENGTH 0 28 DAYS (c = 3,000 PSI 
2. PROVIDE CONSTRUCTION OF CONTRACTION JOINTS 
SPACED AT JO' O.C. MAXIMUM. 

TYPICAL CQNSIBUCTION JOINT 
M.T.S. 

TYPICAL CONIBACJJON JOINT 
N.T.S. 

DOCK RETAINING WAIJ. DETAILS 
N,T,S. 

SEE SITE PLAN FOR LENGTH AND GRADES 

T.W. = 110.50 
HANDRAIL 

N<mS' 

•• · 1 • •• ·I 

CONTROi. JOINTS 
1/4"' £XPANSION JOINT 

1. AU. SIDEWALKS SHAU BE ..+" lHICK 

2. CONTROL JOINTS SHM.L. BE: SPACED AT 6' 
\NfER'/ALS F'OR S' SIDEWALJKS. 

J. CONTROL JOINTS SHALL BE 1,. DEEP AND 
EDGED WITH 1 /a• Rl>DIUS. 

.> 

TYP. 

4. WHEN SIDEWALKS ABUT RQNJWAY, WHERE THERE 
IS NO CURB, THICKEN WAL.I( TO s· IN 3' -o· . 

5. 1/2" EXP. MATERIAL REQUllRED 'M-iERE CONC. 
StDEWALK ABUT cot~. STR«JC'IURE. 

'° 
_, 

•• J_ ..., 
• 
"' 

~ 

3-0 

. T r v . • 
• 
v 

I/ SEE NOTE 
,. 

SlllUCTIJRE 

STANDARD JOINT LAYOUT FOR CONCRETE SIDEWALKS 
NO SCALE 

GUARORM.. NOT SHO\IM 
FOR Cl.AIRITY 

1'-11"' MIN . 

~I\~~ 3:·~ 

"' :{ 
u... 2'-0" MllN 
0 

~ 

1/2" OPANSIOO 
JOINT 

• • 
AS INDICATED 

1/7." D'.PANS!~ 
JOINT 

CONC. STEP & HANDRAIL DETAIL 
NOT T10 SCALE 

VARIES 

1/4" PER FT. 

40' 
I 

. . • 

NEW 
PAVEMENT 

lll=l'EI E=ITT~ll'~lll:=Jil:=• 
1c:u=111- u=u;=111"'ill~' 

5• 

INTEGRAL CURB & WALK DETAIL 

. . . . , 

. . 

NO SCALE 

. .. .. 

• <l. • 

~SAW CUT COMC. PM • 
0 IJIMENS~NS INOICAlED 
S£.\L Ali JOINTS • 

ELEV. = 106.00 
TRUCK WELL 
ELEVAlilON 

T.W. = 106.25 UJ z 
UJ :5 

. 
• CONSTRUCTION JOINTS 

MAY OCCUR AT NIY 
SAW CUT JOINT. 

BOTTOM OF FOOTING = 104.00 
WALL SECTION DETAIL) 

PAVEMENT = 105.75 

CONCREIE PAVEMENT AT DOCK (0.5% MIN. SLOPE) 

GROUND LINE OR CONCRETE RAMP BEYOND WALL 

DOCK RETAINING WALL ELEVATION VIEW 
NO SCALE 

"' a. ,___S=E=E---i 
PLAN 

.. 
' 

·. 
' . . . . ' 

·. ' 

. . 
' 

. . 

. " 

.OCT 2 5 \f;7 

TYP. JOINT LAYOUT PATTERN 
NO SCALE 

__ .,,,_ . 
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H01E:: WHltOU: S1E"S 10 BE LOCAlm 
SO 'MAT lHCY MF. ACa'S'SHE 
fRQM DE M.WlOLE Ol"09IO.. 

' . •- . 

PLAN & SIDE VIEW 

)'ARD INLET DETAIL 
NO SCALE 

... _ .. ~ 

1--1 
/ ---..__ 

I ( + -"-\ i.:-1_ --J-1 

I "- J I 
....... .,.,,. 
11" 0.C. OM 
90.'IES .i.• OED' ,a, 
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N(1lE: MNIHIJ.E Sm>S ','O BE l.OCA'IU) 
SO 'lliAT lHCY Nli. AOC:ESSRE 
moM WE !ilN+lOL.E Cf'El9tQ. 

PLAN & SIDE VIEW 

J!JNCTION BOX DETAIL 
HO SCALE 

NOTE! 

. . . ' . ' . ' 

fl' IJQOD OIJlllaETE !llA8 llTM 
#4 8NtS AT 10" EloCH WAY. 

. •• -" •• ,~ 

-~ 
> 

p!(lD ~ WTH *4 9MS 
AT r E.M>t WAY. 
AU. srm. BM! SHALL BE Pl.ACED 
t-1/r CLEM F110M 11011011 CF SlAll. 

r ~ caMCR£TE sua 'M1li 
14 ilARs AT 10" EAa-1 WAY. 

1. CONSlRUCTION OF INlEf MAY 
BE MODIFIED TO ACCOMODATE 
PIPES LARGER THAN 1 a• DIA. 
BY BELLING THE BOTTOM OF 
THE SlRUCTURE (CCRBEWNG 
BRICK WORK NOT MORE lHEN 
1 /2" PER COURSE) SO AS TO 
CLEAR EACH SlDE OF PIPE 
BY 3". 

1992 

EXAMPLE PLAN VIEWS OF 
BAFFLE LOCATIONS IN 

SEDIMENT BASINS 

-

Source: USDA .. scs 

Bo\CK OF' CURB 

METAL HOOD 

GRATE DIP VARtES TO 
CENTER AT BACK 

err. PAV'T. 

~~ 

FIN. GRADE 

29 1;s· x 38" 
(MINIMUM) 

111 - 94 

3.14 

Plate 3,1-4~ 

1992 

RECOMMENDED DEWATER/NC 
SYSTEM FOR SEDIMENT 

BASINS 

NOTE: WITH CONCRETE RIS£R, USE PVC SCHEDULE +D STUB 
FOR DtwATERING ORIFICE 

BASIN NO. 
A 
a 
c 
D 

•oRAINACE'. TUBING SH>.Ll COMPLY WITH ASlM F"667 
AHO AASHTO M294 

SJRUC. NO. 

00" 
00 127 
00 #J2 
00 #J8 

'.:Jl. 
85.25 
93.~ 
91.28 
73.'42 

:0.: 
88.!IO 
97.12 
9+.60 
77.6.J 

:i:: 
84.27 
92.42 
90.26 
72.42 

3.14 

Source: Va. DSWC Plate 3.14-15 

TJ;;MPORARY BASIN OUTLET BOX DETAIL 
HO 5C.'LE 

.,,;-- W!ILD (lYP.) 

R~I C\H'b -----

-
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·-_J 

PLAN 

Nolt• 9"et~IOllll 
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Pl.AM S£CTIOH 8-9 

METHOO OF TREATMENT IN MANHOLES 

sr;imm STANDARD METHOD OF SHAPING MANHOLE a lt>l.ET INVERTS 
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i. 
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• 

~x-x 
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SECTION X-X 

rt1 '!' ~ 
1--t---1 

EM> YEW 

....n-, .... ~--.-..-
SEE FRAME &: 

2. FRAME ANO GRATE SHALL BE 
NEENAH R-3433 OR APPROVED 
EQUAL 

s• BRICK OR 
PRE-CAST '''°'"" IHI 

-... .....- ..... -.,.MIOU1'1M_.._ .. _ .. _..........,_.._ ... ..................... _., .. .,....-V'. 
GAATE DETAIL Flrl. GRADE 

1• GROUT 

a• BRICK OR 
PRE-CAST 

3. SIL~ SfJJ11. BE \NSTAll...EO 
IN All. CATCH BASINS WHICH 
ARE 4' OR DEEPER. 

ROUNDED Et!TR. 

FLOW -

CONC. CTG. 

SECTION 

STANDARD CATCH BASIN 
NO SCl>LE 

-H¥4" 
~-------'--'L-'----~· - -

rr=----='D'=~=-== 
.1 :·c::,== 
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APPROX. WIS. 
NEENAH 
TOTAL 400 

E..D 3 HINGES 
TO ANGLE IRON 
FRAMES 
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ROUNDED ENTR. 

FLOW-

CONC. CTG. f4-12" O/C,B.W. 

STANDARD CURB TNTET 
NO SCAL£ 

HI 
FR 

NGED TxX OPENING 
AMED W/ 'i''4" ANGELS 
LOED TO REBAIR. .. 

---HOLE ORILl.ED 
FOR PADLOCK 

f6 REBAR 

YIELD AT ALL 
CONTACT POINTS 

16 REBAR 1. f! 22~ SQ:]= ~1 
SECTION 

.. _,L.~-~~-

.F.RAME. & GRATE DETAIL REBAR CAGE DETAIL 
NO SCJ'.LE ND SCALE 

..• 4~ -- . 

• 0 
·' 

;·.·. 

~xi14 .. STUL. 
ITOCKAU.AROUND 

112' DWllTllR HOUI• 
eff'" OIC YAX. (7'Yf'.) 

II) s LM'T2 l!XPAMDl!D anlL 
..-ii-Ii-- GMTr:ot1TOP', eonot11. 
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NOT!ii!! FOR !RA§H RACK 
1. Tlt.A•tfMl;l< TO •• c•HTt!RED OV8R OPeNING. 

2. •TIJl!L TO CONFOftU TQ MfTM A-al. 

:t. ALL 8Ultl'ACl!I TO Bl! OOATI!?) wntt ZltC COU) llALVAN1ZtNG 
OOMrc>UNO AFTl!!llt wel.DtNG. 

LOW LEVEL OUTLET TRASH RACK DETAIL 
HO ""'-' 

DO\\NSPOUT 

-.l....1,-1-4=j._J_,JoF='-"'N"'l 'l!:!HED GRADE 

1/8 PVC BEND 

~"-~---PVC (SCHEDULE ~O) 
LINE. LENGTH 
TO SUIT 

1/8 BEND 

...... ,.,,_!ocllgo_ll"~"'- ......... bot--· 0 .. """"' 
of-........ -..-. 

04.01 

STONE FOO EROSION CONTROL 
WIUHA Df'AATMENT 

111GH111AYS ANO TRAHSPORTATION 0 
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tD "' lo cri => 
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80 t------1C-h 
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70 

o+oo 
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~CNO 
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10' MIN. ~OP \\lDTH-H 
' 

__ i_ TOP OF DAM = !/~.29 _ 

/ SILT STORAGE = S28 cy. 
---+-= 

BOTTOM ELEV. = 81.00 

SEE 
RISER DETAILS 

IMPERWJIJS Y CORE 
COMPACJED 95" 

TRENCH 
TM • ;f MIN.(AL AL DEPni 

TO BE DElERMINED I FIELD BY 
~L.--J--· .... ---+------+---l-"'GE'l"'TE"°CH"'l"NC_,M..._.ENGl,,,,..H'f"") 

TOE ~AIN 
(sa: DETAIL Tli/S SHEET)! 

1+00 2+00 

POND "A" 
SCALE: HOR. 1· = so· 

VER. 1" = 5' 

SUMMARY POND "A" 
DRAINAGE AREA = 16.0 AC. 
STORAGE TYPE REQ"D{cy,) 
CLEAN OUT S28 
WET STORAGE 1,072 
TOTAL STORAGE 2,144 

PROVIDED(cy.) 
S28 
1,234 
S,369 

WIDTH OF THE 
1-----'DRAIN TO EXTEND ____ _, 

TO TOP OF EX. 
CHANNEL BANKS -

EX. TOP OF 
CREEK BANK 

12" fl57 STONE 
WRAPPED IN FILTER 
FABRIC 

TOE DRAIN DETAIL 
N.T.S. 

-
! 

a· r--- 4•-c• ··~ 

'IYPICAL ROOF DRAIN 
& DOWNSPOUT DETAIL 

NO SCALE 

10' MIN. TOP 'M1.l™4-1 + O ~ 
100 .-----,..--,-----··-;=·I""" l====-=r_=i=,_=-===r"====~TO=P_,O~F~DA=M-=J00.2_Q__ 

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

/LOW 
RACK 

tne. OUR.ET TRASH 
SEE DETAIL THIS SHEET 
OTE 2) 

I 
~ 

(SEE H 

-

~ 

A 

OUTLET DIA -o• 
IN CONC. BOX 
(SEE NOTE 2) 

ci:J-!CRETt" BR!CK \IITl·l 
1/4' ~TAR COAT 
~ INSII£ AND EXPOSED 

OUTLET BOX DIMENSIDNIS 

OUltET EL.EVATIOHS 
BASIN STRUC. DIA. 

NO. HO. ... IN\ERT TOP 
A OB II 5 IN. 81.(:xJ ..... 1----- Oa 12 • 3 IH. "'·"" 97.12 
c OB 13 3 IN. ... ""' • .. 60 
D OB- • IH. 71.(:xJ 77.83 

NO'TES: 1. TDIPORAftY DEWATERINC OUllET IS TO BE INSTAL.IED 1HILE SITE IS UNOEf 
COHSlRUCTlOH, AND REMma> Vf-IEH SITE IS STABl.JZEJD. 

2. LOW LE\U OUlLET IS TO RDIAIH a.osm ~ c:oHSlRUCTION. AnER 
snE IS STASIUZED. 11iE TEMPORARY DEWA~ llE\1tt SHAU. BE ROKWED 
ll£ LOW LEYEL OUllET OPENED. AND 1RASH RAD< IN$TN.LEQ. 

i 
•' 

rft·'3~~ASJ: .:.i.ACKCROSSING 
OJSED 12~ llNTO WALL OR 'llEl..D 
TO NtGLE f:RAME. AND BOLT 
TO TOP OF STRUCTURE.. 
(SEE DETAIL lMIS SHEET) 

TO" El.DI A TlCf.I 

"' 

SUMMARY POND "o" 
DRAINAGE AREA = 11.S AC. 
STORAGE TVPE REO'D(cy.) 
CLEAN OUT 380 
WET STORAGE 770 
TOTAL STORAGE 1,540 

!!I. "' 
en ,... \II."' o 
fUo~ rool~o ..... ......~ 
0 r--. co r--. r--. 
N · CO +> +~o> 
oz oi-:-~ 

85 r--=+=------":+--=r----~ 

' 

PROVIDED(cy.) 
380 
834 
3,611 

OUTSIDE fACZ..~ DR PRECAST CDNC, "' - EX. GRADE\ 
. I I 

LOW LE\'EL CUTI.ET 
TRASH RACK SEE 
DET ,t: iL lHIS SHED 

(SEE NOTE 2) 

lBIPORARY 
DEWATERING OUTtET 
SEE DETAIL lHIS 
S><EET. 
(SEE NOTE 1) 

001\.ET DlA "D'" 
IN CONC. BOX 
(SEE NOTE 2) 

I . : . . 

·' 

INVERT' ELEVATION 
.. I . .. . . . 

10' MIN. I 
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7S 
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-
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EMER. SPILL WAY = 78. 75 = 
HIGH WA TER-(25 yr. STORM)-
TOP RISER = 77.6 
TOTAL STORAGE = 3,611 cy. 

---11----'~~ DEWATE ING WET STORAGE = 834 cy. 
DEVICE DEWA TERING ELEV. = 73.42 

__ CLEANOUT ELEV. = 72.42 __ _ 
SILT STORAGE 380 cy. 

85 

7S 

0 

EMER. SPIUWAY 97.85 

~::;t;;:.:;;::::-_-+----fJTgo~p RISER 97.1? = HIGH \YA~R (2S yr. STORM) 
TOTAL STORAGE = 1290 cy. 

EX. GRADE 

'---SEE 
RISER DETAILS 

, OJP AHTl-S£EP I =.,. ....... .. 
IM.Pf.R\!IOUS a.A Y CORE 
COMPACTED TO 95" 

"'f---l<i';:y TRENOI I 
--+------+-DEPlH • 3' MIN.(AL lUAL DEP1M 

DEWA TERI NG ELEV. = 93.SO 
I LEANOUT ELEV. = 92.42 
1 SILT STORAGE = 19S cy. 
I 

SUMMARY POND "B" 
DRAINAGE AREA = 5.9 AC. 
STORAGE TYPE REQ'D{cv.) 
CLEANOUT 195 
WET STORAGE 395 
TOTAL STORAGE 790 

PROVIDED(cy.) 
195 
4S1 
1,290 

75 

; SILT STORAGE = 168 cy. 

-
Elt CRAllE 

--+--l 

·----·--->===~=~--~~--
BOTTOM ELEV. = 89.00 

Y TRENCH 
DEPlH - 3' MIN.(Al TUAL DEPTH 
TO BE DETERMINED IN AELO BY 
GEOlEDiJNCAI. ENGINEER) 

- --sa£CT BAl~Ll, _ _.--_ -
CCOMPACTm TO 9S'5 

SUMMARY POND •c• 
DRAINAGE AREA = 5.1 AC. 
STORAGE TYPE REO'D(cy.) 
CLEANOUT 168 
WET STORAGE 342 
TOTAL STORAGE 684 

I 
TO BE DETERMINED IN FJELD BY 
Gf::OTECHINCAL ENGINEER) 70 >----1~,;;..,.· 

I 
SELECT BACKFILL 
t;OMPAcmJ TO 95X 

24'-30"RC 
@ 0.40% 

~-1--TDE ORAIH 

16'-30"RCP 
@ 0.60% 

6S 
TOE DRAIN 
(SEE DETAii. THIS SHEET) 

PROVIDED(cy.) 
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1,S41 
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SECTION A-A FRONT VIEVI 

FINAL BASIN OUTLET BOX DETAIL 
ND SCALE 

-----!_:1-00 IMPERVIOUS a.A Y CORE 
COMP ACTED TO 95X 

I _. ---EY TRENCH 
C--V MIN. 0£Pllt • '$ MIN.(AL l\IAL DEPTli --1 
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SCALE: HOR. 1 • = SO' 
VER. 1" = S' 
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o+oo 1+00 

POND "B" 
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NOJfS· 
1. ALL MElER VAULT DESIGNS, DIMENSIONS AND LAYOUTS SHALL BE SUBMITlED TO THE 

AUTHORITY FOR APPROVAL 

2. ALL MElER VAULT DESIGNS SHALL BE PREPARED BY A PROFESSIONAL ENGINEER LICENSED 
IN THE COMMONWEALTH OF VIRGINA. THE DESIGN SHALL BE BASED ON SOIL CONDITIONS 
WAlER TABLE, EARTH LOADS, LOADING, SIZE OF VAULT, FLOATATION, ETC. 

3. METER VAULTS MA'f BE CAST IN PLACE, OR PRE-CAST. 

4. METER VAULTS SHALL BE DESIGNED TO DRAIN TO ATMOSPHERE \\HEN POSSIBLE. \\HEN 
DRAJNAGE TO ATMOSPHERE IS NOT POSSIBLE, A 12 INCH x 12 INCH x 6 INCH SUMP 
SHALL BE PROVIDED. 

5. VAULTS SHALL BE DESIGNED TO ALLOW MINIMUM DIMENSIONS AS INDICAlED ON THE 
STANDARDS DETAILS. WALL SLEEVES SHALL BE CAST IN DURING FABRICATION. 

6. VAULTS SHALL BE DESIGNED TO BE WAlER TIGHT. 

7. INlERIOR CONCRElE WALLS SHALL BE PAINlED \\HllE WITH AN APPROVED CONCRElE PAINT 
SYSlEM. EXlERIOR CONCRElE WALLS SHALL BE PAINlED WllH AN APPROVED WAlER PROORNG 
COATING SYSlEM. 

8. ALL VAULTS SHALL BE DESIGNED USING A 36"x36" ALUMINUM ACCESS HATCH CENTERED 
OVER THE MElER OR DElECTOR CHECK. ACCESS HATCH SHALL INCLUDE A COMPRESSION 
SPRING OPERATOR, FOR EASY DOOR OPERATIONS, STAINLESS STEEL PINS AND HARDWARE, 
DOOR LEAF SHALL BE A POSITIVE HOLD OPEN ARM AND EASY RELEASE FOR THE HOLD OPEN 
DEVICE. ACCESS HATl'HES SHALL BE AS MANUFACTURED BY BILCO OR APPROVED EQUAL 

9. GROUND SHALL BE SLOPED AWAY FROM THE VAULT AND POSITIVE DRAINAGE PROVIDED TO 
PREVENT SURFACE RUNOFF FROM ENTERING THE VAULT. 

10. INTERIOR PIPING, VALVES AND METERS SHALL BE FIELD PAINlED WITH A PAINT SYSTEM 
APPROVED BY THE AUTHORITY. 

Addendum No. 5 

James City Service Authority 

General Notes - Sanitary Sewer Force Main 

1. All materials and construction of the sewage force main system shall be installed in 
accordance with the latest edition of the Jomes City Service Authority Standards and 
Specifications for water distribution systems. Testing shall be In accordance with Secti n 
1.63 of the James City Service Authority Standards and Specifications for the Sanitary 
sewer system. 

2. The developer's representative shall submit a list of materials for approval 
City Service Authority prior to commencement of construction. 

3. Force mains shall be Installed ofter grading to 6-incii of final grade and prior 
of bose material. 

4. All approved erosion and sediment control requirements shall be observed during water 
main construction. 

< 

5. After testing is complete and ell components of the force main system are acceptable to the 
Jomes City Service Authority, as-built drawings shall be submitted to the service authority. 
Any discrepancies notes during the as-built inspection shall be corrected by the developer's 
representatives withir1 30 days. 

6. Routine periodic inspections during construction will be provided by the Jomes City 
Service Authority. These inspections do not relieve the developer from his obligation and 
responsibility for constructing a water distribution system in strict accordance with the 
standards and specifications of the Jomes City Service Authority. 

7. Any changes to the final plans shall be approved by the James City Service Authority and 
shall be accurately indicated on the os-bu!lt drawings. 

8. All lots shall be provided with sanitary sewer service connections. The connections shall 
be extended from the main to the property line or easement line, and shall terminate with a 
connection in o meter box set at final grade. 

9. The developer is required to submit sewer data sheets and shall acquire a Certificate to 
Construct prior to commencement of construction. 

10. Any required easements. permits, and approvals shall be acquired by the developer prior to 
the com111er:cement of water main construction. 

11. The s~wer main 1~ontroctor shall comply with all appiicable laws, ordinonce;i, ru;es, 
regulations and orders of any public body having jurisdiction. He shall erect and maintain, 
as required by the conditions and progress of the work, all necessary safeguard for safety 
and protection. He shall also notify "Miss Utility" prior to performing any underground 
excavation. 

12. Minimum size force mains shall be not less than four inches in diameter except for grinder 
systems. 

13. At pumping capacity. a m1n1mum self-scouring velocity of two feet per second shall be 
maintained unless flushing focllltles are provided. A velocity of eight feet per second 
ohould not be exceeded. 

14. Force mains shall be sufficiently anchored within the pump station and throughout the lin~ 
length. The number of bends shall be as few as possible. Thrust blocks, restrained joints 
ond/or tie rods shall be provided where restraint is needed. 

15. Air release valves shall be placed ot high points in the force moin to relieve air locking. 

JCSA - Sanitary Sewer Force Main Page 2 
General Notes 

Jomes City Service Authority 

General Notes - Water Distribution Mains 

1. All components of the water diotribution system shall be installed and tested in accordance 
with the latest edition of the James City Service Authority Standards and Specifications for 
water distribution systems and the Virginia Waterworks Regulations. 

2. The developer's representative shall submit a list of materials for approval to the James 
City Service Authority prior to commencement of construction. 

3. Water mains shall be Installed after grading to 6-inch of final grade and prior to placement 
of base material. 

" All approved erosion and sediment control requirements shall be observed during water 
mc!n construction. 

5. All water mains shall be disinfected and pressure tested a11d satisfactory bacteriological 
samples obtained. in accordance with James City Service Authority standards. 

6. After testing is complete and oil components of the water system are acceptable to the 
James City Service Authority, as-built drawings shall be submitted to the Service 
Authority. No water meters will be installed until as-built drawings are received and 
checked for accuracy by the James City Service Authority. Any discrepancies noted 
during the as-built inspection shall be corrected by the developer's representotlves with:?'l 
30 days. 

7. Routine periodic inspections during construction will be provided by the James City 
Service Authority. These inspections do not relieve the developer from his obligation and 
responslblllty for constructing a water distribution system in strict accordance with the 
standards and specifications of the James City Service Authority. 

B. Any changes to the final plans shall be approved by the James City Service Authority and 
shall be accurately indicated on the as-built drawings. 

9. All lots shall be provided with water service connections. The connections shall be 
extended from the main to the property line or easement line, and shall terminate with a 
y<>ke in a meter box set at final finished grade. Meters for all lots (units) shall be paid for 
by the developer or builder and installed by the JCSA. 

10. The developer is required to submit water data sheets and shall acquire o Certificate to 
Construct prior to commencement of construction. 

11. Any required easements, permits and approvals shall be acquired by the developer prior to 
commencement of water main construction. 

12. The water main contractor shall comply with all applicable laws, ordinances, rules, 
regulations and orders of any public body having jurisdiction. He sholl erect and maintain, 
as required by the conditions and progress of the work, all necessary safeguards for safety 
and protection. He shall also notify "Miss Utility" prior to performing ony underground 
excavation. 

JCSA - Water Distribution Mains Page 2 
General Notes 
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NOTES: 
(3) 3" SOCKETS 
SEE NOTE #2 

_m 1. ~lROL PANEL MAY BE MOUNTED EITHER REMOTE FROM WET YELL OR ON OPTIONAL 
PEDESTAL OIRECTL Y ON TOP OF 'A£T YELL --

~ 

2. SOCKETS MAY BE USED INlERCHANGABLY FOR EIU-IER VENT PIPE MOUNTING. 

- DUPLEX CENTRAL CONTROL 
OPTIONAL PORTABlE JB HOIST MOUNTING, OR OPTIONAL PED£STAL MOUNTING 
OF CONTROL PANEL 

PANE~ SEE NOJE fl 
3. lEE "Mm VALVE & s· SlUB • CAP FOR EMER. PORTABLE PUMP CCWNECTION. CONTROL PAHfl 

SHAU HAYE A 4. FLOAT, POViER, AND CONTROL CABL£S MAY BE RUN TO PANEL THROUGH CONDUIT CONNECllOO FOR OR THROUGH OPTIONAL PEDESTAL PANEL MOUNT ATTACHED DIRECTLY TO ~T 
Hoet< UP Cf v.ElL TOP. EMERGENCY 

5. PUMPS SHALL BE DUPLEX. Al lERNATING OPERATION. CENERATM HYDROMATIC MODEL SPGH-500 SUBMERSIBLE GRINDER PUMP W/ 5.0 hp MOTOR 

3" PVC VENT DUCT \ OR APPRO~ EQUAL, CAPABLE OF PUMPING 60 gpm D 86' TOH. AND 

WITH BIRD SCREEN~ 20 GPM 0 93' TDH. 

"D" Elevation 

"C" Elevation I 11 _J 
-·,-i,1ioklf~~'~1 :lrc1!11'll'e ill I if,;;I · 

~ j'-.__ FLOAT BRA~ET 
3" REMOVEABLE il~i'!'fil", ""~' CAP 

SEE NOlE #+ 

II 
3• - E ~3 " +• D.l.P. DRAJN . 

PIPE WITI-1 4" - VALVE 

~ 
} 

{ 7 
FLAP VALVE. • ,__ -,__,_ 

'- m - - -
/ Ill I Ill ~·" 111 I - -

w 3•\ -
E 0: ~· ~ 

v w - w 

INTERMEDtAlE GUID\ - CHECK (2) 
RAIL SUPPORT •A- - • 

v- - I .. -

u \ \ L , :n :: :~ :: :~ :;;;:;:; :: :; :: ;;:: :; :n :: ~ :; :: :;:: :; ::< 
~ 

PIPE SUPPORT UNDER 

'"E"' Elevation h I \ 90 DEGREE ELBOW 

-"F"' Elevo11on ;... MINIMUM OF 6" COMPACTED STONE 
..-G..--Efeva{lon .: v l 

Q!ME!::!SIONAL • 
"H" Ele'IOtlon I l linlilllL QfSCBlpJJON 

\ I A STATION HEIGHT 
".f Elell(ltlon 

DATA 

, .. o 
E ~ 

( l I n • INTERMEDIATE RISER HEIGHT, I RISERS RE Q't). 18" x .. "" 6.0' 

"K• Elevation 

"L'" Elevation I "l 
f'" . ~1 ~~ '.i :~ ~i~~~; ~~:: ~! ~; ~! ~; ~~1:~ ~;~l; ~1 :; ~! ~; ~~ ~;~1 ~~i~~; ~~'.; ~! ; ~! ~; :! ;; :! ~i~1:; ~ ~; ~~ ; ;: . •'.'.- '.!•i 

7' ~n• . • B 0 DIAMETER 

SECTION 

TINDALLCAST 6' DIAMETER 
SUBMERSIBLE IJFT STATION 

N.T.S. 

·~--.j'Al•EME~ S><OUCDER r-
TYPJCAt. SERVICE---' 
CONNECTION ST'O. 
W12.0 CoPPER S£fMCE. LINE TO BE 

O.:!f (MIN) ea.ow WAf{:R MAIN 
AT £OGE Of SHOULDER. 

p~~:'i~l~ING 

--PAVE>"~ SHOULDER r- r OITCH 

,..,---rt-

TYPlCAL SERVlct---<~r::~::~~'~··!s·~·:IN~=~il= CONNECTION sro. ~ 
W12.0 CoPPER SERVICE UHE TO BE 

1.25' BELOW WAlER MMN AT 
CENTfR lM: or DITCH. 

FULL WIDTH GRAQING 

c FINISHED GRAD£ ELEVATION 105.00 

0 TOP OF WET ViEU. ELEVATION 105.50 

E JN\'ffil OF INFLUENT El.EVATIOH 98.30 

F HIGH WATER ALARM El.EVATION 98.30 

G LAG PUMP ON ELEVATION 95.30 

H LEAD PUMP ON El.EVA llON 94.59 

J PUMPS OFF ELEVATlotl 91.75 

K WET Mil FLOOR ELEVATION 91.50 

L BOTTOM ELEVATION 90.83 

M PIPE AND VALVf. SZE J" 

.. 
l I 

~-

I • 

HASP FOO P>Jll.OCX 

32"x48" ALUMINUM HATCH 
WITH HOLID-OPEN DEVICE 

• 

\ 

I 
I 

I 

' / 

HASP FOR 
PADLOCK 

~~=====o===~ /) 

s·-o· 

48"x48" ALUMINUM HATCH 
\\1TH HOLD-OPEN DEVICE 

TOP VIEW 

1'-0" 

7" 5• 4'-o" 5 

"M" UNI-FLANGE ~ 

EMERG. ~TAB..£ 
>J----HH-PUMP CClNIECllON 

SEE: NOlE f3 

"M" CHECK VALVE "M" GATE VALVE 

PLAN VIEW 

1/64 

1/4 

1·-e" 2·-0". 2'-5" 3·-0~ 

10" 1 ·-0" 1·-J r-..e· 
10" 1 ·-0· ,._,. 1·-2~ 

A 9'" 1'-0'" 1'-&'" 1'-9• 2'-1" J'-0" J.'-& 4'-2 S'-4"' 

A 1•-3• t'-8" 2•-1• 2'-G'" 3'-0" 4'-2" 5'-0'" 6'-3" 7'-lr 

,. 1·-1a- 2°-.r' J'-o"' c·-o· 5•-0· s·-o" r-a g·-o· 
1" 9"' 1·-0· 1·-4• 1·-s· 2·--0· 2·-c 2·-10· 
7" f" 1'-0° 1'-2" 1°-9,. 2'-t)" 2'.,7" J'-<)~ I 

SECTION A-A 
srcnOH A-A 

1Y>'1CAl SERlllCE---t(j'---~;:~:;:~1.~2ll~'~ 
CONHECT10N STD. 
W12.0 COPPER SERVICE LIME TO B( 

1.25' BEl.OW WATER MAIN AT 
CENTER UNE OF OtrCH. 

NOTES: 
.PARTIAL Vf1QTH GBAQ!NG 

1. CONTRACTOR SHALL USE APPROVED BENDING TOOLS WHEN 
INSTAWNG 1 1/2" liND 2" COPPER PIPE. 

2. WATER SERVICE CONNECTIONS BY ~OPER/CONmACTOR 
SHALL INCLUDE METER BOX AND COVER, Mm:R SEITER 
ANO ALL Plf'\NG. 

REVISION DATE COMMENT 

SPACE:•0.5" MINIMUM 
TO 2" MAXIMUM 

g_~· MIN 

...... """ TO TOP OF 
OPERAnHG NUT 

:)LASTIC COi.TED 10 CMJGE SOUO~==::ttt-;;dl.,, 
:OPPER TRACER WiRE lO BE A.TIACHEO 
MTH Pl.AST1C STif.APPING EYtRY 1 00 FEET 

DWG NO. Wf 1.0 St"...Al..E: NON( 

OWN BY: RED ~TE:11-23-

a• NO. 57 STONE 

JF' LENGTH. WIRE TO BE LOOPED 'fHROUClH 
w'Al\IE BO>e #40 EXTEND 12 INCHES A80YE 
='INISHEO GIW>E ~D COil.ED BACI< 

NO. $7 STONE N!KJY£ a,,M,iN 
~--~TO SUPPORT VALVE eox 

NfO THE VM.Vf. BOX. 

MECHAHICAL JOINT W/--..... 
RETAINER GlHIO ('NP.) ""-

NO. 57 STOH£ BASE TO SE-~-
5~ Tl-UC!<. N-10 EXTEND J'" Mitt 
BEYOND VN..vt IN AU. DIRECTIONS 

.are 

•• TRACER WIRE (lYP) 

.-

I. ff OPERATING NVT IS GREATER Tt-WI 48'" BEtOW TOP OF VN..VE. BOX 
FRAME, Ii. VA1.VE STEM EXTENSION Sl-W..l 8£ IHSTA.U.EO. THE EXTENSION 
SHM.L. REPLACE. OR BE SECURELY ATIACHED TO THE NORJiW. 2 INCH ~--JQ&-~~------i 
SOUARC CPERATINC NUT, SHALL BE AT I.EAST AS STRONG AS THE VALVE 
STEM AND SKAU. BE COATID IN .tCCOROANCE WITH AWWA C~. 

RE\llSION DATE COMMENT TYPICAL VALVE SETTING 
DETAIL 

-----+--------------------IOWG. NO. W2.0 SCALE: NONE 
OWN BY: RED DATE:11-23-SI? 

·- -·- .. -----·-···-···--· -- ---- ----· 

·B-1 16'" 

•• 

TOP VIEW 

16-1/•- ___ _, 

16-1/8 .. ----I 
2-1/+" 

15"•1/8"' 
1-------22"·------.; 
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I r 10" I' 

' .... I' 
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BUTTRESS FOR TEES 

OWG NO. W22.0 SCALE: NON£ 
OWN 8'1': RED OATE:l 1-23-97 

BOTIOM SUPPORT RING 
TO BE NOTCHED OIRECTL Y 
UNDER PICK HOLE ON 
BOTH SIDES. NOTCHES TO 
BE CENTERED BETWEEN 
SUPPORT RIBS. 

BOTTOM VIEW 

NOTE: 
CASTINGS SHAU. BE CRAY CAST 
IROH. (S& GENERAL NOT£S) 
APPROXIMATE WEIGHTS 
FRAME - BO• LBS. 
COVER - 38• LBS. 

AS SUPPLIED BY: 
CAPTTOL fOUNORY OF V1RGINIA, INC. 

ITEM NO. VB-NPN-1 ~ 
WOWO< F"OONDRY. INC. 

ITEM NO. CW-9 
OR APPROVED EQUAL 

STANllNIO VALVE BOX 
FRAME ANO COVER 

DWC NO. W 1.0 SCALE: NONE 

OWN DY: REO OATE:11-2J-97 

.lllmli; 
1. H..L CONCRETE 10 BC 3000 PS* 

2. BUTTR£SS DIMENSIOJitS SHOWN ARE lilNIMUM. 
OIMENSIONS ~ ~ ON SOil. El£NllHG PRESSURt 
OF JOOQ PSF ANO STAT1C WATER PRESStJRE OF 
1SO PSI. IF SOil COHDmONS DO NOT MEET XIOO ~ 
OR IF WAT£R PRESSURE DCE£0S 1~ PSI, SPfCW.. 
BunRESS DESr;H WILL DE R£QUIRED. 

BUTTRESS FOR 
HORIZONTAL BENDS 

OWG NO. W21 .O SCALE: NONE 
OWN BY: RED DATE: 11-23--9i 

----··-- ------·-- - --

HYDRNfT TO BE PLUMB 

l• MINIMUM TO """ 
1D' MAXIMUM OR 

AS APPRO'w£D BY JCSA 

6" Di" STOHS: Nlf1/£ DRIP OP£NING 

~~~~/ NO. 57 STONE 

"""4. 1 /3 CU YAM> 
OF »O. 57 STONE 

'-------- """"10E ...,_.., ""'""' --------r W/RETAltfER GlMDS 

"°"" tMllWffS TO at LOCA1tO AS APPRCMD 8'f' TH£ JN.IES art COUH1'f 

""" °"''"""'"· ME lf1'DRNflS SHAU. t1E THE Df"t" 8llWL. TYPE AHO SWU COHFOIUI TO N1N1A 
~ HY0RMTS SW.U IC PAMED wmt HGH CLOSS. MX'l'D IHlltJSTRW. OW.W.. 
~ l..llPOt STJ.NOPI~ S!oW.L 8£ P.uNftD OSW. RED AND 1HE DOut ~ 
NOZZLE CM'S SHALL 8E PAINTED Cl.OSS wt11Tt. 

M'l'ORAHT $>w.L SE lllUEU.£R CEHTI.IRION-M2J, AMERICN'f FLOW CONTRa.S 
DMl.MG 8148. ktNHEDr GtJAROwf K-81 ~ US, PtP£ lil£TRa:IOUT#t 250 
¥OO£L 9-4 OR N'PRCMD EO\.IM.. 

REVISION OAT£ OOMM£NT 
rJRE HYDRANT SETTING 

1-------+------------------lOW<;. NO. W5.0 SCAl.E! HOH( 

OWN BY: RED DAT£: 11-.2J-!i 

• .. 

NON-RISINC STEM 
C.-.TE VM..Vf 

(NP. 3 Rt:OVIREO) 

.· ••• 
MIN. 

ITTTINGS AS REOUIRE:O 
(T"t'P.} COUPUNG 

PLAN VIEW 

'• ·.: 

. ;. -. :· ;. '• :· ·.. . · ........ :· ;. · .. 
12" • 12· 
2" DEEP 

SUMP 

SECTION VIEW 

36- :ll 36"' 
ALUMINUM AtCESS HA.TCH 

91l.CO {S1R-3&36) OR 
APPllOV(l) EQUAi. 

.. 
'• 

·: . .. 

$,COO PSI 
REINFORCCO 
CONCRm: 

"""RE\ll"""S;:;ION"-'-'OA=TE=-+_,co~"":;::E;:NT;:..,==,-------------13• THROUGH 10· WAlER Marn 
9 2 98 PROOUCT CHANGE VAULT ANO ASSEMBL. Y 

5" MIN. 
01 PIPE 

Fl.ow FROI' ...,., ~E:f-' 

.JS• • 36'" ALUM:. 
ACCESS Hi'ITCH 

2·-0· 

6"' MIN. OS&Y 
CATE VAl\IE 

PLAN VIEW 

DWG NO. W16.0 ~: NOHE 

OWN ""' RED OATE:11/23/97 

4• )( 2 1/2" x 2 1/2" 
SIAMESE COHNr.cnoN 

~.000 PSI 
REINFORCED 

cAtTE 

,.J •. 
e· . ··.~.-... ,._.. ,. ,_. .· . . . .- .. _. ... ,.; .. - . ·. :· .. ,_. .. ...__......_ __ •• 

NOTE: 

• - DIA. 
Bl.OCKOUT 
f'OR OP.NH 

_,._ . 

SE;CIIQN VIEW 
(Ft1! __ _,., AREAS) 

1. SE£ MaER VAUl.T GENERM.. NOTES. 

REVIStON DATE COMMENT 
9 2 98 DIMENSIONS RE'llSEO 

OOU8LE CATE, DOUBLE CHED< 
DETECTOR CHECK VAUt.T, 

ASSOlal.Y AND ACCESSORIES 

1------+------------------IJWG NO. Wt7.0 SCALE:AS SH<Y* 

,,. 

0 

2/J I>. .. --

I 
I 

' -

I 
I 

I 

Btlnpf" E«!' \,fft]CN 
Willi 

WN BY: RED DAfE:11-23-97 
- - --------- -.-- ---· ---~-- ·---···---· ----· 

• 

,,,,. 
•/>2 

·~· ,,. 

BUTTRESSES AND .INCl<ORAGES 
f'OR VERTICAi. BENOS 

CWC NO. W23.0 SCALE: NONE 
OWN SY: RED DATE: 11-23 .. 9· 

·--------·--·-.. -···--·-. -·--·-------··----
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EROSION &: SEDIMENT CONTROL NARRATIVE 

PROJECT DESCRIPTION: THIS PROJECT CONSISTS OF SITE PREPARATION FOR A 228,000 SF 
MANUFACTURING PLANT, 1"1TH A 32,000 SF OFFICE, AND ASSOCIATED PARKING, DRIVES, 
LOADING AND STORAGE AREAS AND UTILITY EXTENSIONS. THE PROJECT \"1LL INCWDE 
CONSTRUCTION OF FOUR STORMWATER MANAGEMENT BASINS. 

EXISTING SITE CONDITIONS: THE MAJORITY OF THE 74 ACRE TRACT IS WOODED, v.lTH STEEP 
I 

--·! 

PIPE OUTLET CONDJT!ONS 
A - A 

~d'! 1 
...... ...... I ff 

. ·•··· ... "- ,., SLOPES. DEVELOPMENT v.lLL BE OCCURING MAINLY ON THE HIGH AREA OF THE SITE, 1"1TH 
STORMWATER MANAGEMENT BASINS ARE BEING CONSTRUCTED IN THE MAJOR DRAINAGE WAYS. THERE 
ARE WETLAND AREAS IDENTIFIED IN THREE OF THE RA VINES. DEVELOPMENT HAS BEEN 
SITLATED TO AVOID THESE AREAS. 

Ji 
PLAN VIEW 

--
'-Q 

PIPE OU1UT TO Fl.At 
A.REA. YITH NO D~f1tn:n 
CHANN£L 

SOlLS: PREDOMINANT SOIL TYPES ON THE SITE INCLUDE KEMPSVILLE FINE SANDY LOAM, 
SLAGLE FINE SANDY LOAM, CRAVEN-UCHEE COMPLEX, EMPORIA FINE SANDY LOAM, AND IN 
THE LOW AREAS JOHNSTON SOILS ARE PRESENT. THERE IS ALSO AN AREA IN THE NORTHWEST 
PORTION OF THE SITE THAT WAS A PREVIOUS BORROW AREA. GENERAL DESCRIPTIONS OF THE 
SOILS ARE: 

KEMPSVILLE IS A FINE SANDY LOAM, v.HICH IS DEEP AND WELL DRAINED. SLOPES GENERALLY 
RANGE 2 TO 6 PERCENT. KEMPSVILLE HAS AN ERODIBIUTY INDEX OF 0.24. 

SLAGLE IS A FlNE SANDY LOAM AND ARE DEEP AND MODERATELY WELL DRAINED. SLOPES RANGE 
FROM 1 TO 6 PERCENT. THE EROOIBIUY INDEX FOR SLAGLE IS 0.24. 

-
~ 

A 

CRAVEN-UCHEE COMPLEX ARE SANDY CLAY LOAM, AND STRONGLY ACIDIC. SLOPES FROM 6 TO 10 
PERCENT. THEY HAVE AN ERODIBIUTY INDEX OF 0.29. 

A 3do {MIN'.) 

I EMPORIA IS CLOSELY RELATED TO KEMPSVILLE, AND IS A FINE SANDY LOAM v.HICH IS DEEP AND 
WELL DRAINED. SLOPES RANGE FROM 2 TO 50 PERCENT. THE ERODIBILITY INDEX IS 0.28. PIP?: OUTL£T TO ll£l..L 

DEFINED CHAmlEL 

CRITICAL EROSION CONTROL AREAS: CRITICAL AREAS ON THE SITE INCLUDE ALL OF THE CRAVEN- PLAN V!Elf 

UCHEE SOILS DUE THEIR HIGH ERODIBIUTY. THERE ALSO EXISTS ON THE SITE AN AREA v.HERE 
PREVIOUSLY ERODED CHANNEL HAS BEEN REPAIRED v.lTH A STORM DRAIN PIPE AND DROP INLET. 
CARE 1"1LL HAVE TO BE TAKEN ON ALL OF THE STEEP SLOPES TO PROTECT THEM FROM CONCENTRATED 
RUNOFF. WETLAND AREA.5 1"1LL HAVE TO BE PROTECTED. 

EROSION AND SEDIMENT CONTROL MEASURES: ALL VEGETATIVE STRUCTURAL EROSION AND SEDIMENT 
CONTROL MEASURES v.lLL BE CONSTLCTED AND MAINTAINED ACCORDING TO THE MINIMUM STANDARDS 
AND SPECIFJCA TIONS CONTAINED IN THE VIRGINIA EROSION AND SEDIMENT CONTROL HANDBOOK, 
LATEST EDITION, AND THE JAMES CITY COUNTY EROSION AND SEDIMENT CONTROL NOTES, LATEST 
REVISION. 

:SECTION A-A 
f~iT. 

l'1U1H Cl.OTB UY JM /ff' ..f; l!ECOllWll'lt»;D fOR Qfl'IRE PIJillltTZI! 

STRUCTIJRAL PRACTICES: 

1. TEMPORARY CONSTRUCTION ENTRANCE. 3.02. TEMPORARY CONSTRUCTION ENTRANCES SHALL BE 
CONSTRUCTED AT THE END OF THE EXISTING PAVEMENT OF MEADOWVIEW CIRCLE. AND AT THE 
DRIVEWAY ENTRANCE OFF OF MEADOWVIEW CIRCLE. 

2. SILT FENCE BARRIERS, 3.05 SILT FENCING SHALL BE INSTALLED AT THE TOE OF ALL SLOPES 
AND AREAS v.HICH SHEET FLOW TO OFF SITE PROPERTY. 

3. INLET PROTECTION, 3.07. ALL STORM DRAIN STRUCTLRES SHALL BE PROTECTED v.lTH INLET 
PROTECTION. THESE MEASURES CAN INCLUDE SILT FENCING, GRAVEL AND WIRE MESH, GRAVl:L 
CURB INLET PROTECTION OR GRAVEL AND BLOCK. ALL INLETS 1"1LL BE PROTECTED UNTIL THE 
AREA v.HICH DRAINS TO THEM IS STABALIZED. 

4. TEMPORARY SEDIMENT TRAPS, 3.13. TEMPORARY SEDIMENT TRAPS SHALL BE INSTALLED IN ALL 
AREAS v.HERE CONCENTRATED FLOW 1"1LL BE LEAVING THE PROPERTY. THEY S:iALL BE USED WITH 
Fll.L DIVERSIONS AND DIVl:RSION DIKES TO DIRECT WATER INTO THE m.~PS. T. :E OUTI.ET OF 
THE TRAPS WILL CONSIST OF GRAVEL AND RIPRAP. THESE TRAPS MAY BE rvc;AVATED. 

5. OUTLET PROTECTION, 3.18. CLASS I, DRY RIP RAP SHALL BE INSTALLED AT ALL STORM DRAIN 
OUTFALLS. 

6. TEMPORARY SEEDING, 3.31. AMY DISTURBED AREA WHICH v.lLL NOT BE RE-GRADED FOR A PERIOD 
OF MORE THAN 30 DAYS SHALL RECIEVE TEMPORARY SEEDING TO PREVl:NT EROSION. 

7. PERMANANT SEEDING, 3.32. ALL DISTIJRBED AREAS v.lLL RECIEVI: PERMANENT SEEDING ONCE FINAL 
GRADING HAS BEEN COMPLETED. 

CONSTRUCTION SEQUENCE: 

1. FLAG LIMITS OF CLEARING. INSTALL SILT FENCE AT LIMITS OF DISTIJRBED AREAS v.HERE FLOW 
IS DIRECTED OFFSITE. INST ALL TREE PRO 1 cCTION AS NECESSARY. 

2. INSTALL GRAVEL CONSTRUCTION ENTRANCE AT MEADOWVIEW CIRCLE. 

3. CONSIBUCT TEMPORARY SEDIMENT TRAPS AND DIVERSIONS AT THE LIMITS OF CONSTRUCTION AS 
SHOWN ON THE EROSION AND SEDIMENT CONTROL PLAN. 

4. CLEAR AND STRIP ONLY PORTIONS OF THE SITE NECESSARY TO INSTALL THE EROSION AND 
SEDIMENT CONTROL Mi:ASIJRES AS SHO\'ttl ON THE PLAN. 

5. CONS'IRUCTION OF THE STDRMWATER MANAGEMENT BASINS $HALL BE THE FIRST ITEM OF 
CONSTRUCTION. THE EMBANKMENT 1"1LL BE CONSTRUCTED AND TIEMPORARY SLOPE DRAINS AND 
DIVERSION DIKES INSTALLED TO PREVl:NT RUNOFF FROM FLOv.lNG DOWN THE EMBANr::.tENT. AS 
THE GRADE IS B~10UCMT UP, THESE SEDIMENT TRAPS WILL BE MAINTAINED AT THE TOP OF 
THE SLOPE. 

6. ONCE THf. EMBAN~<M:::~lT.$ FOR THE SEDIMENT BASINS ARE CONSlRUCTEO ANO IN PLACE, THE 
REMAINDER Of' THE SITE CAN BE CLEARED AND GRADED. AS THE SITE IS BROUGHT UP, THE SEDIMENT 
BASIN EMBANKMENTS SHALL BE RAISED AND MAINTAINED. 

JllOTES; I, APRON UllllfG llA.Y SI'! Rll'IW', GROUTED RlPRAP, Cl;BIO" 
8ASla:T. OR CCJNau:n!. 

a. i. is THE WCTH or me RlPRAP AP1tOff .u CAtcul.AT..w 
vsmc Pl.AT!.'! a. 1e.3 AND :t 111-• 

3 d p ! 6 Tllll.!':S nu: JU.Xll40M 3'fl'.ll<E Di,\.lol!:TI.Jl Hll'T Nor 
1..£33 THAii' e IHQIE3 

Re.nsed '4/7 /97 
Source: Va. DSWC 

----------··~----
Jarnes C~ty County 

Erosion o:ind Sediment Control Notes 

The purp<ose of the erosion cootrol measures shown on th<!!~ plans shall be to preclude the 
transport of oil waterborne sediments resultfng from construction activities from entering onto 
adjacent properties or State waters. If field inspection re\leells the Inadequacy of the pion to 
confine sr:ediment to the project site, opproprlote modifications will be mode to correct ony pion 
deflclenc~es. In addition to these notes, a1l provisions of the Virginia Erosion and Sediment 
Control Regulations shall apply to this project. 

1. All erC>Slon and sediment control measures shall be installed and maintained In occordonce 
with the "Virginia Erosion and Sediment Control Handbook." The contractor shall be 
thoroughny famlllar with all oppllcoble measures contained therein which may be pertinent 
+.o this project. 

2. All poilnts of construction Ingress and egress shall be protected by a temporary construction 
entrance to prevent trocklng of mud onto publfc right-of-ways. An entrance permit from 
VDOT la 1required prior to any construction activities within Sate right-of-ways. Where 
sediment ls transported ont" t; public rood surface, the rood shall be thoroughly cleaned at 
the end ,of each day. 

3. A preconatructlon meeting shCJll be held on site between the County, the Developer, the 
Project ~ngineer, and the Contractor prior to Issuance of lhe Land Disturbing Pennil The 
Contractor shall submit o Sequence of Construction to the County for approwl prior to the 
preconstl"Uctlon meeting. The Contractor will supply the Environmental Dl'llsion with the 
name of the individual who wUI be responsJble for ensuring maintenance of inst<1lled 
meosurOSJ on o daily basis. 

4. Sedlm''8nl basins and traps, perimeter dlkes. sediment barriers and other meosures Intended 
to trap :sediment on-site must be constructed os a first step in grading and be mode 
functiona1f before upslope land disturbance tokes place. Earthen structures such as dams, 
dlkes, on1d diversions must be aeeded and mulched immedk1tely ofter installation. Periodic 
lnspecttoins of the erosion control measures $hall be mode to assess their condition. Any 
necessary maintenance of the measures shall be accomplished Immediately upon 
notlflcatlion by the County and shall Include the repair of measures damaged by any 
subcontrC::Jclor Including those of the public utnity companies. 

5, SUrfo~e flows over cut and fill slopes shall be controlled by either redirecting flows from 
tronsversitng the slopes C>t by installing mechanical devices to sofeJy lower water downs1ope 
without c:ausing erosion. A temporCJry fill diversion (Std. &: Spec. 3.10) shall be installed 
prior to 'the end of each working day. 

6. Sedlm,ent control measures may require minor field adj..tatments at o time of construction to 
Insure th1elr Intended purpose Is accomplished. Environmental Division approval wDI be 
requlr~ for olher deviations from the approved plans. 

7. TEMPORARY SILT TRAPS AND SEDIMENT BASINS SHALL BE MAINTAINED AND CLEANED OUT AS 
NECESSARY. SILT FENCING SHALL BE INSPECTED ON A 'M:EKL Y BASIS, ANO AFTER ANY STORM EVl:NT 
GREATER THAN 1/2 INCH OF RAIN. SEDIMENT TRAPS AND BASINS SHALL BE CLEANED OUT WHEN SEDIMENT 
ACCUMULATES TO 1/2 OF THEIR CAPACITY. SILT FENCING SHALL BE REPLACED AS NECESSARY, AND 
SEDIMENT ACCUMULATED SHALL BE REMOVl:D v.HEN IT EXCEEDS A DEPTH OF 6 INCHES. 

7. The oo.1tractor shall place soll stockpUes at the locations shown on this plan or os directed 
b,'/ li1e e1ngin,,;o-er. ScTI stockpiles shall be stabll!zed or protected with sediment lropplng 
r.1e<1~ures. 'Jff-slte waste or borrow areas shall be approved by the Environmental Division 
prior to the import of any borrow or export of any waste to 0< from the project site. 

8. The oonlractor shall complete drainage facllittes within 30 days following completion of 
rough gr•oding at any point within the project. The installation of drCJlnage facllltles shall 
toke preicedence over all underground utilities. Outfall ditches from drolnoge structure5 
shall be stabTitzed lmmedJotely ofter construction of some. This includes Tnstollotlon of 
erosion c:ontrol stone or paved ditches where required. A11y drainage outfo\ls requlred for a 
strfft m1ust be completed before street grading or utility installation begins. 

8. STORM DRAINAGE SHALL BE INSTALLED AND INLET PROTECTION PLACED AS SOON AS THE GRADE 
IS BROUGHT UP TO ELEVATIONS v.HERE SUFFlCIENT COVl:R CAN BE PLACED OVER THE PIPE. 

9. UTILITIES SHALL BE INSTALLED WHEN THE SITE IS BROUGHT TO FINAL GRADE. TRENCHING 
OPERATIONS v.lLL BE PROTECTED v.lTH SILT FENCING AND DIVl:RSIONS AS NECESSARY. AFTER 
BACKFJLL!NG, DISTLRBED AREAS SHALL BE SEEDED 1"1TH TEMPORARY OR PERMANENT SEEDING AS 
APPROPRIA.fE. 

10. COMPLETE SITE GRADING OPERATIONS. INSTALL PAVEMENT BASE AS SOON AS POSSIBLE TO 
STABILIZE DRIVES AND TO REDUCE EROSION FROM THE PARKING LOT AREAS. 

11. COMPLETE BUILDING CONSTRUCTION. INSTALL ROOF DRAIN COLLECTION SYSTEM AS SOON 
AS POSSIBLE TO MINIMIZE THE RUNOFo' FROM THE ROOF AREA ONTO DISTURBED EARTH. 

12. PAVING, PERMANENT SEEDING AND LANDSCAPING. REMOVE ACCUMULATED SEDIMENT FROM 
TEMPORARY SILT '!RAPS AND SEDIMENT BASINS. REGRADE TO REQUIRED CONFJGURA TION AND 
COMPLETE PERMANENT SEEDING. 

13. SILT FENCING AND INLET PROTECTION IS TO REMAIN IN PLACE UNTIL THE A GOOD STAND OF 
GRASS IS OBTAINED AND ALL AREAS ARE STABILIZED. AN'' ERODED AREAS SHALL BE REGRADED AS 
NECSSARY AND RESEEDED. 

TABLE J.32-D 

SITE SPECIFIC SEEDING MIXTURES FOR COASJ'A.L PIA.JN AREA 

9. Permcunent or temporary soll stobTITzotlon must be applied to all denuded areas within 7 
do.)11 oftcer final grade Is reached on any portion of the site. Soll stabilization must olso be 
applied t~o denuded areas which may not be ot flnol grade but wlll remain dormant 
(undisturibed) for longer than JO days. Soll stobllizotlon measures include vegetative 
estobllahrrnerit, mulching and the eor1y appllcotlon of grovel base moterlol on areas to be 
paved. 

10. No nnore than 300 feet of sanitary sewer, stonn sewer, waler1Jnes. or underground utility 
ltnes ore t" be open at one time. Following installation of any portion of these ltems, all 
disturbed areas are to be lmmedlote!y stabilized (I.e., the same day). 

11. If dlsiturbed oreo stoblllzotlon is to be accomplished durln9 the months of December, 
January, or February, stoblllzatlon shall consist of mulching in aec.ordonce with 
Speciflca·tion 3.35. Seeding wlll then toke place os soon as the season permits. 

12. The term Seeding, Final Vegetative Cover or Stobllizatlon, on this pion shall mean the 
successflul germination ond establishment of a stable gross cover from o properly prepared 
seedbed containing the specified omounts of seed, lime, and fertDlzer In accordance with 
Speclflco·t1on J.32. Permanent Seeding. Irrigation shall be required ca necessory to ensure 
estobllsh1ment of gross cowr. 

1 J. All sOopes steeper than 3: 1 shall require the use of erosion control blankets such as excelsior 
blankets to aid In the estobllshment of o vegetative cover. tnstallotlon shall be Jn 
accordan1ce with Speclfk:atlon 3.35. Mulching and Manufacturer's Instructions. No slopes 
shail be erected steeper than 2: 1. 

14. Inlet protection In accordance wlth Specltlcot\on 3.07 shall be pro'-Aded for all storm drain 
inlets as socn as practical following construction of some. 

15. Temp,orory liners. such as polyeth)'lene shffts. shall be provided for oil paved ditches until 
the permonont concrote liner ts Installed, 

16. Pove•d ditches shall be required wherever erosion is evident. Partlculor attention shall be 
paid to those areae where grades exceed 3 percent. 

17. Tem?orory erosion control measures ore not to be removed untn all dlsturb49d areas ore 
stobftlzedl, After stoblllzotlon hi complete, all measures shall be removed within 30 days. 
Trapped sediment shall be spread and seeded. 

18. As-bullt drawings must be provided for all detentlon/BMP facllftles. Al~ upon 
completioo, the construction of vii detentlo.1/BMP focilltles shall be certified by a 
professloinal engineer who Inspected the structul'e during construction. The eertiflcatlon 
shall ato·te that to the best of his/her ).idgment, knowled9e, and belfef, tho structure was 
c.onstrucited In accordance with the approval plans and specifications. 

TABLEJ.35-A 

Total Lbs. 
Per Acre 

ORCANIC MULCH MATERIALS A.(-''.O APPLliCATION RATES 

Mjnjmum Care I .awn 
• C.Ommerdal or Resi<kntial 

• Kentucky 31 or Turf-Type Tall Fescue 
or 

- Common Bermudagrass • • 

Hivh-M;aj11tepanre ! awn 
Kentucky 31 or Turf-Type 1'all FesCl.le 

or 
Hybrid Berrnud<1gn1ss. (seed) •• 

or 
Hybrid Bcrmudagra.q (by other vegeta1ivc 
establishment method, see Std. & Spec. 3.34) 

~!Jl.S!Me ll•l or Jn.-;l 
Kentucky 31 Fc:scue 

• Red Top Grass 
• Se3$onal Nurse Crop ' 

I.ow Majntenanq; Slgpe <Stec:ner thµn J·ll 
- Kentucky 31 Tall Fescue 
• Common Bermudagrass • • 
- Red Top Grass 
- Seasonal Nurse Crop • 
- Sericea Uspedeia •• 

15 lbs. 

200-250 lbs. 

40 Jm. (unhulle<l) 
30 lbs. (hulled) 

118 lb$. 
2 lbs . 

.lliJl1'. 
l501bs. 

93-108 ib5. 
0.15 lbs. 

2 lbs. 
20 lbs. 
.2lllb!;, 

ISO lbs. 

• Use seasonal nurse crop in atcordance with seeding dates. as i;tatcd below: 
February, March through April . . . . . . . . . Annual Rye 
May 1st through August .••..•• , , •••...•... , Foxtail Millet 
September, October through November JSth ..... Annual Rye 
November 16th through January . . . • • . • • . . . • . . Winter Rye 

•• May through October, use hulled :seed. All other ,;ceding periods, use 
unhul1¢d seed. Wr;eping love.grass may be addxi to any slope OT low· 
maintcr.anc:e mix during wanner seeding periods; adJ 10.20 !b:i./acrc in mixe$. 

---- ·--·---

RATES: 
MUI.CHES: Per Acre Per 1000 sq. ft. 

; NOTES: 

Straw or Hay 11t • 2 toll$ 70. 90 lbs. Fret= from weed$ and coars.e 
(Minimum 2 matlter. Must be anchored. 

tons for Spri:ead with mulch blower 
winter ocwer) or by hand. 

fiber Muli:h Minimum 35 lbs. Do not use a~ mulch for 
1500 !bs. win~er cover or during hot. 

dry periods.• Apply as 
slut'lry. 

Com Stalks 4·6tons 185 • 275 lbs. CUI. or shredded in 4-6• 
l~ Air-dried. Do not 
~ in fine turf areas. Apply 
witltl mulch blower or by 
hat1id. 

Wood (]lips 4·6tolU 185 • vs lbs. Fre<e of :oarse matter. Air-
drit!:d. Treat with 12 lbs 
nilr1ogen per ton. Da not 
use· in fine turf areas. Apply 
wittlt mukh blower, chip 
handltr, or by hand. 

Bark Chip!!- so. 70 (ll. t-2 cu. yds. Fre:c of coarse matter. Air-
or yds. drio:d. Do not use in line 

Shredded turf areas. Apply with 
Bark ~~h blower, chip handler, 

or by hand. 

• When fiber mulch is the only available muti:h durinig peri&h when :straw 
should Mused, apply at a minimum rate of 2000 lbs./fac. or 45 lh!:./1000 sq. rt. 

Source: Va. OSWC ·- --- ·---------- - -·---------·· 

Plale 3.IS..I 

SILT f'E'NCE' DROP 11\fLET 
PROTECTION 

I I 
I I 

v 
I I 
I I 

v 
PERSPECTIVE VIEWS 

ELEVATION OF. STAKE AND 
FABRIC ORIENTATION 

SPECIFIC APPUCATION 

DETAIL A 

THIS METHOD 01'" INIET PROTECTION IS APPLICABLE WHERE THE: 
INLET DRAINS A RELATIVELY FLAT AREA (SLOPZ NOi GREA'JER 
THAN 5%) YiHERE 1HE INU:f SHEET OR OVERLAND FLOWS (NOT 
EXCEEDING 1 C.F.S.) ARE TYPIC4'.t. THE MET.HOD SHAU. NOT 
APPLY TO INLETS RECEIVW'C CONCENTRATED FLOWS, SUCH AS 
IN STREET OR HIGHWAY MEDIANS. 

Source: N.C. Er@joo wd Srttimcnt Control 
PJannjng and J)esji" ManuaJ 1988 Plate 3.07-1 

' 

- - ·-····-------- --- --- --------

!BLOCK & GRAVEL CURBJNLET I SEDl!vfENT FILTER 

,-·- C•J?.8 '~cLfl 

~ 
---...._";;J 

I 
fllITT.: S::REf.fl 

SPECIAL APPLICATION 

fH!S NE"IUOO OF INLET FROTf.CTJON ts APPUCA8LE AT 

CURB INLETS WHERE AN OVERFLOW CAPABILITY IS Nf:CESSARY 

TO PREV&~T EX{~SlVE PONDING IN FRQNT 'JF THE: STRUCTUR& 

• GRAVEL SHAl.L EE VDO'l' 13. 1357 OR #5 C'...'.\RS.E AGGREGAT& 
L_ ···--------- ____ , 
Source: Va. DSWC Plale 3.07-8 -----·-.. ~--- ·- -·--· ~·- -

TEMPORARY SLOP1~· Dt:AJN 

SECTION VI~W 

MOTi: SEDJMErfr MAY a.r: CfJHTJWLLEI> AT OIJtllr If' IJl>IL<oND POllDINC 

EARnlEN DIKE 
(COMPACTED) 

Source: Va. DSWC 

SKCTION A - A 

la&.liZU 

''" ..,. • ii' . ,,. 
8 ,,. . , .. 
10 t,• 

l ,_.. ... 
• ' __ ..;_ 

P'late 3.15-1 ------------

~PU~~:=---1i<~l§S:s~~~~ 
''°"""" """' \~~~~0~~~ 
IM)llM\lo,I UMT'S u 
Cl.£IM«) Jt.10 QAAOIHO 

fl'FIOl>Cl'LI) O!Wllt«I ...... 
• • 

... 
CONSTRUCTION OPERATIONS RELATIVE 

TO THE LOCATION OF PROTECTED TREES 

Source: Publk: Fpplhic!! Mam1a1 Vol. m. Fairfax Co., Va .• 1976 
----

Plate 3.38-1 

---- -------~ 

TEMPORARY DIVERSION DTKE 

Com pee led Soil 

'---------------------------

CONSTRUCT!ON OF A SILT FENCE 
(WITHOUT WIRE SUPPORT) 

2. EXCAVATE A 4"X 4- TREftC:ft 
UPSLOPE ALONG THE WNE Qf 
STARES. 

3. STAPLE FILTER MATERIAL 
TO STAKES AND EXT&.'110 
IT IHTO nfE TRENCH. 

4. BACKFIU. AND COMPACT 
THE EXCAVATED SOIL 

· SHEET FLOW INS'IALLATION 
{PERSPECTIVE VJEW) 

POINTS A SHOU[.D BE HICJ-1~ THAN POINT 6. 

DRAlNACEWAV fNSTALLA'l'lON 
(fRONT ELEVATION) 

SQu«::e: Adapted from lmt;)Uatjon of Straw Md fabric Filter 
Ba.rriert for Sedjmcnt Control, Shenvood and Wyant Plate 3.05·2 --

CURB INLET PROTECTION 
WITH 2-INCH X 4-INCH 

WOODEN WEIR 

PERSPECTIVE VIEW 

SIDE ELEVATION 

SH.:CIFIC >iPPLICAllOH 

Tl-llS M[THOO or INlEl PROTECTION IS APPUCAB'~E 
fO CURii INLETS WHERE A STURDY, COMPACT INSTAU . .Anotf 
IS OESlftt[). EMf:RGENCY ovERn.OW CAPABILITIES ARC 
MINIMIAL.. SO EXPECT SIGNlneANT Pott!'lO .. G WITH TtllS 
MtASUAt. 

•GRAVEL SHALL &£ '1001 COiftS.£ .lGGR£GAT£ 

:1:5, f3'7 OR I$ 

Sour«: 1983 Maryland Standards and Sp«jf!gtinns for 
Soil funsjnn aod Sediment Control, and USDA-SCS 

' __ , 
. " .. •.· , ........ 

' •. : . ·-

ltfl.(f l lO .... , 
I 

Plate 3.07-7 

~------------·----------------~ 

EXCAVATED EARTH SPILLJ'fAY 

~ 

PLAN VIEW 

""" ... , 
... '"'"" 

PROFILE ALONG CENTERLINE 

' 
• 

CROSS-SECTION AT CONTROL SECTION 

Source: USDA-SCS 

£ACH LlfT or THE Flll 1$ COMPACTED. 9llf THt @UTER FACE 
Of THE s~ IS .A.UOW£D ro REMAIN LOOS( so THAT r..c 
ROCl<S. CLOPS, ETC. REACH THE NATl.tRAl ANGLE Of' REPOSE. 

f'ILL SLOP.IT TREATMENT 

DOZER 1ROOS CREAlE -----" 
CftOOVES PtRPE~ULAR 
TO ffi( Sl.Of'L 

TRACKING 

Source: Michigan Soil Er®lon and Sedjmenu1tjon Gujde -----· ... ·- ..... 

Plate 3.14-9 

Plate 3.29-4 

S'TONE CONSTRUCTION ENTRAlVCE 

SIDE ELEVATION 

., ... _ 

I 

PLAH VIEW 

u·--

~~3:: 
'~"" "'"" SECTION A-A 

SECTION B-B 

Sou«;e: Adapted from 198] M:uyland Staajards fur Sq·i' 
fm$ion and Sedjment Q>ntroJ. and Va. DSWC 

--------

GRAVEL CURB INLET SEDIMENT 
FILTER 

• 

• Stolll'ENT 

CCINCRElE CUTTER _/ ~ C\JRa INt,[T 

SPEClF'IC ,u>PUCATION 

Plate 3.02-1 

nus METHOD OF INL..Er PROTECTION tS APPUCAB:r..£ AT CURB JNlEfS 
WHERE p0ffDING IN f'RONT OF TH£ STRUC'l'URE I~ NOT UKf:l.Y TO CAUSE 
INCONVENIENCE OR DAMAGE TO ADJACENT STRUC'll'URES AND UNPROTECTtD 
AREAS. 

• GRA.VBL SHAU. B! VDOT ,13. f.)57 Ok ti cu.w.se: AGGREGA'f! 

Source: Va. DSWC Plate 3,07-6 
-··-·· --· .... -.--··-·---~--.~- --· .. ·-·----·~- .. 

-------------- ---------------- -----------
TE M POflAR Y SE'Dili!ENT TRAP 

,.. .... 
"'""" ""'· 

lii7 cu. Tf>./MJ« 

87 cu. YO./IOll£. 

CROSS SECTION OF OUTLET 

"COARSE AGGR£!:4Tt SHALL 9£ VDOT ,#3. #3&7 (IR: #5 

OUTLET (PERSPECTIVE VIEW) 

Source: Va. DSWC Plate 3.13-2 - .. ,_ .. _____ , __ 

ROCK CHECK DAM l 
2 ACR~S OR LESS 0;' DRAINAGE AR~A: 

(DOWNSTREAM VIEW} 

'""" 

2- l 0 ACRES OF DRAINAGE AREA: 

~~l 
(DOWNSTREAM VIEW) 

VDOT II 
COJ.RSt ACGRECA.TE 

' I 
CUSS I IUPRAP 

Plate 3.20-1 ---·---, .. __ _ 

-------------~-·------·-------

CONSTRUCTION OF A STLT FElvCE 
(W17'H WTRE SUPPORT) 

Sf,T POST~ It.NO l'~(;ll:~.O.T£ II. ··~4• 
Tl!fNCH llf'SlOI'( Ill CttG THE Lrl'ff 

"' "°"' 

J. ,\rIM;H lHE fl~![R fAfJRIC 70 11'( WI~~ 

FVIC[ .IJ«l ~~TU.O n 11<1ro 1Hf; lREliC~ 
4. 0.&.CKl'L:. A.'10 COMPACT IJ.<f 

EXOYATrD SOil 

. ·--------------' 
Source: Adapted from ln5tal!adon of Straw and fahrjc Fj!ttr 

·- ~IJprri~rs for ~djment Coo!np) Sherw~~ a.~d ':yant __ _ Plate 3.05-1 

~··---------------·-·-----------

GRAVEL AND WIRE MESH 
DROP INLET SEDIMENT 

FTLTER 

1a· MtN.-tj I I 

DEPTH) 

RIJtlOrF' WAT~R 
WITH SEOIMENT 

WlliE MESH 

SPECIFIC APPLICATION 

HLTlREO 
WATER 

THIS METHOD OF INLET PROTECTION IS APPLICABLE 
WHERE HEAvY CONCErtTRATED FLOWS ARE EXPECTED. 
BtJT NOT WHERE PONDING .AROUND THE STRUCTURE 
MIGHT CAUSE EXCESSIVE INCOt.'VENIENCE OR DAMAGE 
TO ADJACENT STRUCTURES AND UNPROTECTED AREAS. 

• GRAVEL SHALL BE VDOT V3, j3o7 OR #5 COARSE 
AGGREGATE. 

Source: Va. DSWC Plate 3.00-2 
---------·---·-· .. -·-----

-------~------·-----------------

SILT FE'NCE CULVERT INLET 
PROTECTION 

~! 
-- - I--- - _!f 

i 

: 
' 

1-t----'- --

i 
• • 

---------- /--,=:r::::--\ -z--------- ---· 
• r;ic w ru 

L ""' 
OPTIONAL STONE COMBINATION 

""'' ....... 

** 

Source: Adapted .from YDOT Standard 
Sheets and Va. DSWC Plate 3.08-1 

-------·--·-··-- ------ --

FENCING AND ARMORING 

CORRECT METHODS OF TREE FENCING 

.. 
TRIANGULAR 

Source: Va. DSWC 
------ ----
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TANK FARM CONTAJNM~ 
(UNDER SEPERA'IE PL.AN) 

TANK F'ARM 
CATCH BASIN 
SEE DETAJL 
THI~ SHEET 

<l • 

+104.86 

105.36 

+ 
105.26 

<l 

,j 04.6 

A 
105.36 

TANK FARM 
1--- CATCH BASIN 

S€E DETAIL 
THIS SHEET 

+ 
105.36 

/
SPOT 
El£VATION 

'--+ (') (TYPICAL) 
447.3T 

PLAN VIEW 
SCALE: 1" ~ 10' 

#5012"EW. 

SECTION A-A 
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SECTION 8-8 
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SECTION C-C 
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TA~~K FARM UNL01ADIN PAD DETAIL & SECTIONS 
SCALE: 1• = 10' 
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WASH PAD SAND TRAP..k DRAIN - SECTION "A-A" 
SCALE: N.T.S. 
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RElNFllRONG JN G'OHCRETE 

HEEHAH R-4610 GRATE (2.f'll2+j 

QPERAJJONAL NQJES; 
1. VALVE SHALL BE NORMALLY 
OPEN. 
2. WHILE UNLOADING, VALVE SHALL 
BE CLOSED. 
3. BEFOAE OPENING VALVE, 
BOX SHALL BE INSPECTED. 
IF THERE IS ANY PRESENCE 
Of' OIL. IT SHAU. BE REMOVEO 
AND DISPOSED Of JN ACCORDANCE 
'MTH APPLICABLE REGULATIONS. 
-4. OWNER IS RESPONstBLE FOR 
PREPARING A SPILL PREVENTION 
PLAN AND MONITORING ACcuMULATED 
STORMWATER PRIOR TO RELEASE. 

PAD HOT SHO* FOR a.NllTY. 
CAtat BASIN s..AB N«J COKCRETt 
PAO 10 BE MOflOUOOC- POUR. a: R-4899 FRAME WITH ANCHOR LUGS 

CRATE BEV 104.58 

#5 AT 12" EW 

YIESl'EC f'99 STAINLESS 
STm WATERSTOP. TYPICAL 
SEE DEl'Alt. 11-llS SHEET. 

WES1'EC 1499 STAINl.ESS 
STm. wbERsroP, TYPICAL 
SEE DErAIL nus SHEET. 

.. 

CONC. FOOTING 

SECDQM 

.. 
-FM-TOP Cf' CURB 105.3& 

• • J' 

~AT 8"' EW 

14 AT 8" 

,, AT 12" 

YN..VE STEM GUIDES 
IS REQUIRED 

a• VALllE 
FlANGE EMIEXlED IN CClfalEIE 
WAt.L SEAL P£RMElER W1H 
WESlEC !501~ EPO»Of2ED 
URE1HANE SEALANT, OR N'PROe EQUAL 

TANK F}.RM u:u.oADING PAD 
CATCH BASIN DETAIL 
NO SCALE 
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WATERSTOP DETAU, .. """" 
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OIL/WATER 
SEPARATOR 
TOP 105.80 
(SEE DETAIL THIS SHEET) 

SLOPE AWAY 

106.00 + 

JB #2 

SLOPE AWAY - .. 

" 

106,2.0 

PLAN VIEW 

20' 

SECTION A-A 

BUILDING 

6" CONC. 

SI.OPE AWAY -
OIL/WATER SERARATOR INLET 

20· I SUPE AWAY 1-, --------~~--.,,1/"°•"/7-0.C---;-\---1• ~ltY 
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SECTION B-·8 
OIL/WATER SERARATOR INLET 

WASH PAD PEifAIL 
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SCALE: 1"= 5' 
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NCRETE FILLED 

/ 
t-

' 
0-'.~>:: ~~ I I 

I I 
I I 
l J 

6' 
I 

,\'.['~~ "/;(~, 

1'-O' DIA. OR SQ, 
NCRETE co 

~! 
BUMPER GUARD 

DETAIL 
NOT TO SCALE 

RECE1VEP' 
NOV 2 9 19°0 

M. B. llAI'" 

FILE N 

DATE: 9/3/99 'R'-¥\o_,~ 

APPROV 11,!J.S·,, • ., 
PROJECT MAN~ 

FRIEDN-'·· 
~·---"'Ila 

ARCHITECT O!ftRECORD .· 

r--"""""SIT""E E""~""~D"'IN~?i!~nr.IN"G'--i/ 
RESCH ' 

STRUCTURAL ENGINEERING 
CARSON 

MECHANICAL ENGINEERING 
BRYANT 

ELECTRICAL ENGINEERING 

DRAWN: CDK 
DESIGNED: EJR 
CHECKED:JFF 

THIS DRAWING AND THE 
DESIGN SHOWN THEREON 
ARE rrlE PROPERTY OF 
CARLISLE ASSOCIATES INC. 
THE REPRODUCTION, 
COPYING OR USE OF THIS 
DRAWING WITHOUTTHEIR 
WRITTEN CONSENT IS 
PROHIBITED AND ANY 
INFRINGEMENT Will BE 
SUBJECTTO ~Al 
ACTION. (9 1999 CA.I. 

CARLISLE 
ASSOCIATES 
I J 

ARCHITECTS 
ENGINEERS 

1015 GERY AIS STREET 
COLUMBtA., SOUTH CAROLiti~ 29201 

803-252-3232 

PROJECT TITLE 

SHEET TITLE 

..J -
~ I-
I.LI LJ.J 
0W 
LI.I :::c 
I- (/) 
-(/) 

l 

I 

' 


	Maintenance agreement
	Watershedmap
	Constructionplan
	Designcalculations
	Geotechnical reports
	Correspondence
	Miscellaneous



