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Stormwater Division

MEM O RAND UM

DATE: February 24,201,A

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

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

BMP ID or Geneml FiIe ID pca79

PIN: 3040100002

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

Property Description:

Site Address:

Fords Colony

Middle Plantation Parcel C Championship

Blackfieath Course Holes 1-18

Drawer: IBox: FC001

N BookorDor$:

Comments:

Agfeemen8: (tn fle ar of sr" rro&)
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February 23,1999

1l[r. Darrfl Cook, PJ.
Ensineers, Architects JAmes City COunty EnvirOnmental Division
and Ptanners 101-E Mounts Bay Road

Willinmsburg, VA 23187
460 Mclaws Circle. Suite 250

williamsburs, vA 23185-5628 RE: Site Plan Rwiew Seryiccs
757 2n 3359

800-434-1038 (peninsura) Ford's Colony - Sections I & SB
FM: 757 2203721 JCC Site Plan No. $$gg

BH #7513341

Ankara, Turkey DearMr' cook:

Baltimore' MD We have completed our site plan rwiew of drawings received from you onll2gl99 for
Fcnhhnrn Gorman" environmental compliance ofthe above referenced project. Enclosed are the fo[owing
Kenner, LA documents for your rwiewlrecords:
Lewisburg, PA

Marnon, NJ . One (1) set ofred-lined site plan drawings dated 1.12A/99 (D\ryG 1-13

Memphis, TN afi 17'26)

pinsbursh, pA ' one (1) set of red-lined site plan drawiags ofthe "sales Road and

scranron, pA DrainagePlad'dated ll2Dlgg (DWG 14-16)
r One (1) reviemred set ofDrainage Calculations as submitted.

state collese' PA r One (1) completed "James City County Code Compliance ChecHist".
witliamsburs, VA . One (1) original ofthe review cornmenls generated by our office.
York, PA r One (1) disk containing review oomments inWordPerfectversion 6.0.

On February L2, 1999,I conducted a field visit to verify existing site conditions. The
site is currently wooded with limited undergrowth. Generalty, the site plans reflect
existing drainage patterns and qystems correctly. The existing tree lines are not
gaphicatly depicted on the drawings. The sales road for Blaclfieath has atready been
constnrcted and Sales road'B' has been constnrcted up to station 13+50 (+l-) with
clearingworkto around station 19+00. Some erosionwas noted inthe existing
drainage channel south of the Blackheath and Road ".rr' intersection.

I have rwiewed the drawings in detait however the following iszues will need to be
addressed by your office:

1) The design engineer has designed terrporary settling bays in the ditch

/-F\
rY?rtraT Recycled Paper

A PACE Resources Comoanv
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using 67cylw in determining the volume. Was this prwiously allowed
by JCC and is it acceptable?
The design engineer has shovm 12" storm senrer segmeffis greater than
50' fDOT allows up to 50). Since Ford's Colony is a private
dwelopmenq does JCC want to enforce this requirement?

The deeign engineer has shoum IIDPE for use as temporary culverts
under the sales roads. Again was this prwiously allowed by JCC and is
it acceptable?

ls ASCP (Aluminized Steel Comrgated Pipe) acceptable to JCC for use
as stormsewerpipe?

Ifyou should have any questions or commeffis concerning this rwiew, please do not
hesitateto call me at Q57)2594689.

Sincerely,

Timothy O. Fortune, PJ.
SeniorEngineer
ToF/hbz299DCoctklh

2)

3)

4)

BUCHARI'-HORIY,INC.
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EII..EFIAF|TFErr\rnt

FORD'S COLONY AT VUILLNMSBURG
sEcfloNs I & 88

To: Darryl CookP.E., ICC Enviromental Dires'tor

From: TimFornme P.8., Buchart-Horq Inc.

Subjecd: Ford's Colory *Wittiamrtutg - Sectims 8 & 88

SitePlanNo.: S-5-99

Pfan Date: L(2AD9

Pfans Received: ll29l99

Review Date: U22199

Comments:

1. Wder md sevrcr inqrcction fees mrst be paid prior to the issuance of a Land Dishrbing Permif

2. A Land Dishrbing Permit and Siltation Age€, €nt, with strety, are required for this project.

3. A SuMivisim Age€m€nt, with surety, shall be qrecuted with &e County prior to recordafim of
lots.

4. Provide and label tle limits of cut and fill slopes on tbe plan.

5. Show locations for tmporary soil stockpile areas, staging and eqrdpmelf storage arsas. Silt f@ce
sball be provided around soil stockpile areas outside of perimeter contols shovm for this site.
Iddify any off*ite lmd disturbing areas reqrrired with proper erosion conaol measures.

6. Indicate north arow and graphic scale on Drawiag #10.

Y On Drawing #e rmabr "Area Tabuldion Blocks", corrwtthe lot desiglations listed adjacetrto
' Total Area of SectionVItr &VItr-B. This should show'T,ots l6-35u and'T.ots 145u.

X On Ihawing #2, should'I.ot 9u b€ labeld as 
olot 98".

X On Ihawings #3 thru 5, Road Cdggories I"egend, depictions shovm do not reflect shading/stippling
of drawing.

10. Showhchmarklocanion(s)mthedrawings.

11. Provide profiles ofproposed storm sower systms with corresponding dccriptims.

12. Provide a s5mbol and abbrwiations leg€nd ontbe cover shest

13. Prwido final contours md spt elerrations onthe drawings.

James City County Page I
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EII.EI{A,HT
I.Gtf$nt

FORD'S COLONY AT WILLIAMSBURG
sEcTroNs I & 8B

L4. On Cover Shset, indicdethe 100 yearfloodplainelevationforthe site andtheFElvlApanel
rumber. If site is outsidethe 100 yarfloodplaia label as such.

X. Provide 0.1 foot drql across all drainage sfiustures. Indicate which structures ale to receive inlst
shaping. Include VDOT IS-1 dstail on drawiags.

}( Show oristiagvqetdionto inchrdeuee lines.

L7 . On Drawiqgs #11 tbru 16, indicde locations for tuee protection installdion including idprior
roads.

18. Onlhawing #13, corrw-tly labeltho'Limits of Clearing".

19. Verifr if a conflict occunl with the 4'waterline on Road "A" and the slorm sewer segm€d SS# SB-
E-ztn SS# 8B-E-1.

20. For clarity, labelthe sxisting storm sen/er sfiuctrres (as dsnoted onthe storm sewertabultim
report) mthe drawings.

2L. Onlhawing #24,GencralNote #7, tb curr€dVDOT specifications and specialprovisions
refere,nce metuic projects. Pleass clarify.

22. Indide DI-l, DI-s, DI-7 and MII-I slorm seq/er stnrctrres to be VDOT standard.

23. Label loc*ions for installation of end swtions. These are graphically shovm but not.labeled"

24. Provide typical section for sales road. Indicate ditch sideslopcldepth.

25. The dstail on Drawi4g #24 for Seiltli4g Bays indicates "d€ptl, width and l€ngth as spified on
plans'. These dimersioos need to be provided on Ihawings #14 thru 16.

26. On Ihawings #14 tlru 16, label the inverts onthe temporary culverts. Provide calculatios
veri8/ing culv€rt capacityfor a l0 year stomr.

27. Provide calculations veriSing adequacy oftemporary ditches (10 year slorm) *6 61i1sh lining (2
year storm).

28. On Drawing #2,la}r;ltfu total dishubed area for this project

29, Delineate drainage areas for seiltling bays.

30. Storm sewer calcarldions, System B, F & G, pipe lengths and slop for line sqgmds 7 tn 4; 17 tn
16; 2L to I I ; 22 to 2L; and 24 to 23 do not conespond with the drawings.

31. Storm sewer calculdions, System C,D &,E, line sqgp€Nrt 20 to 19 shows a pipe size of lE inch.

James CiU CounU Page 2
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lbr
ElLEl'lA,HT
lff$nE

FORD'S COLOIfY AT WILLIAMSBURG
sEcTtoNs I & 8B

Ihawings indicate a 15 inchpipe.

32. Storm sewer calsuldions, Systm C, D & E, prpe l€ngth md slopes for line sq3nffis 45 to M;46
to 45;47 tn 45 and 49 to 48 do not corespond withthe dra$'ings.

33. Storm sewer calculations, System. C,D & E, label sEuctrre locaions on Drawiags for lines f5
thru 18. These sqgnds are nd appared when rwi€m'ing cafc$drawings.

34. Provide caloulations establishingtailvraer elwdion d storm sewer ou&lls.

35. PerYDOTTecbmical SupplmentTS-98-1 (fued 8ll4l98), drop inletoe€rlings/grddinlets shall

be designed for a rainftIl intensity of 4.0 inchos per hour. Revise calculstions to reflect this.

TOFinbf/5lgrloos/aihcwim&b

?ruui"(t ftUJ^ c^ Lo^d A e L't> 2l/zz-

James City County Page 3
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JAMES CITY COUNTY CODE COMPLIANCE CMCKLIST

I. EROSIONAND SEDIMENT CONTROL PLAN

A. Site plan

X Vicinilv MaB - A small map locating the site in relation to the surround,ing
area. trnclude any landmarks which night assist iu locating the site.

t\tTP Indicate North - The direction of north in relation to the site.

X Limits of Clearing and Grading - Areas which are to be cleared and graded.

NTP Limits of Cut andFill Slopes.

NTP Areas and Amount of Disturbance (in acres or square feet).

X . Existing Contour.s - The existing cootgurs of the site at no more than S-foot
intervals.

NTP Final Contours. - Changes to the existing contours, including final drainage
patterr$ at no more than 2 foot intervals.

NTP Existing and Proposed Spot Elevations - To supplement existing contour
information. hoposed spot elevations may replace final contours in some
instances.

t{TP Exi$ting Vegetatioq - The existing tree lines, grassed areas, or unique
vegetation.

y Soltg - The boundaries of different soil6pes.

)< Environmental Inventory - In accordance with Chesapeake Bay Ordinance,
Secr 198-108. For wetlands, include documentation from approving
agency.

X. Existing and Proposed Drainage Patterns - The divirling lines and the
direction of flow for the different drainage areas. Include the size (acreage)
ofeach drainage area.

NTF . 100 Year,Floodplain Limits.

>< Professional Seal - Signedupon approvat ofplan.

t< Critical Erosion.Areas - Areas with potentially serious erosion problems.
(See VESCH, Chapter 6 for criteria")

X- Cr+gCKL l:r ltem PacrvroeO

NrP'Cg*"".,, r nEsrt""oou Jg frovtni"
/

N/n - Cwo"ttsr trE(t "Alo7 Arpuo*.E "PC079_FORDS_COLONY_FAIRWAY_5_&_8_DAM_2 - 049
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l

'\ Site Development - Show all improvements such as buildings, parking lots,
:rcess roads, utility constnrction, etc.

X Location of Practices - The locations of erosion and sed^iment controls, tree
protection, and stormwater management perctices used on the site. Use the
standard symbols and abbreviations in Chapter 3 of the 1992 edition of the
Vireinia Erosion and Sediment Control Handbook.

NTtr Temporary Stockpile Areas - Staging and equipment storage areas.

NTF Off-site Areas - IdentiS any off-site landdisturbing activities (e.g., borrow
siles, waste areas, etc.). Sbow location of erosion controls. (Is there
suf8,cient information to assure adequate protection and stabilization?)

t f f f,NIA Sediment Basin Design Data Sheet - Submitted atong with cross-section
through embankment for all basins.

X Detail Drawings - Any stuctural practices used that arc not referenced to the
E&S handbook orlocal handbooks should be explained and illusuated with
detailed drawings. Also include sundard detail along with site specific
details required to construct measrues such as sediment ftps, outlet
protection, etc.

X Maintenance - A schedule of regutar inspections and repair of erosion and
sediment control sEuctures should be set forth.

Nln Trench Dewatering - Details and specifications (per YESCI!.

X Standard CountlErosion and Sediment Contol Notes

X Phasing Plan - (if required).

X Construction Sgquence - (if required) Generally supplied by contractor prior
to preconstruction conference.

B. Narrative Plan 6f reauired)

X Project Description - Briefly describes the nature and purpose of the land-
disturbing activity, and the areas (acres) to be disturbed.

,K Existine Site Conditions - A description of the existing topography,
vegetation, and drainage.

Page2
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X

X

NTP

X

X

X

X

calculations - Detailed calculations for design of temporary sediment basins
aud traps permanent divenion, channels, out'all protection, etc. Include
calculations for pre- and postdevelopment nrnoff.

Adjacent Areas - A description of neighboring areas such as steaqs,lakes,
residential aleas, roads, etc., which might be affected by the land disturbance.

Off-site Areas - Describe any off-site landdisturbing activities that will occru
(including borrow sites, waste or surplus areas, etc.). will any other areas be
disturbed?

soils - A brief desciption of the soils on the site sving such information as
soil nane, mapping unit, erodibility, permeability, depth, texture, and soil
structure.

critical Areas - A description of axeas on the site which have potentially
serious erosion problems (e.g., steep slopes, channels, ,et
weather/underground springs, etc.).

- A description of the methods
which will be used to contol erosion and sedimentation on the site.
(connob should meet the specifications in chapter 3 of the \lEscH.)

Permanent stabilization - A brief description, including specifications, of
how the site will be stabilized after coostnrction is completed.

Stormwater Runoff Considerations"_: Describe the strategy to control
stormwaterrunoff.

II. STORIVIWATER I\{ANAGEMENT

A. STOR1VIWATER TREATMENT SYSTEM

N/n Drainage Areq MaB at a uuJdmum scale of 1'=200' showing drainage area
boundaries for pre- and postdevelopment conditions and pre- and post-
development time of coucentation flow paths. For multiphased pro3ects, the
map must include all future phases for the projecl

Soil Map with site and drainage area outlined.

stormwater
slNstem.

N/A

N/n
must be discharged to an adequate, welldefined

Page 3
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IIA Worksheet for BMP Point System to determine need for and qrpe of
structural BMPs required as well as Nanral Open Space BMP points.

.NJL Storrrwater Detention Basin Design Checklist completed for each structure.

-N,A Conservation Easements required for all Nanral Open Space Points claimed' in BMP Worlsheet

-NA Infiltration Device Design. Detail and Specification. Must include results of
a soil test to veri&, n minimum infiltation ran of,0.27 inches per hour at the
trench location to a depth of 5 feet below the bottom of q!. treuch.

--t^
N{ ft StormwaterManagementFacilityEasemene including a2Gfootwide irccess- easemetrt and a l5-foot wide maintenance easement from the 100-year storm

elevation and include the dam aod outlet sfircture.

B. STORI\{WATER CONVEYANCESYSTEI\dS

X Drainage AreaMap to supportthe desrgn of all conveyance systems: culverts,
roadside ditches, storm drain systems, etc.

N1? Culvert Calculations. inlet aod outlet control, existing and proposed based on
l0-year storm.

X Storm Sewer Calculatioas to include hydraulic grade line, inlet, and spread
calculations for 10-year stonn.

NTP . Open Ditch Calculations, lining determined based on 2-year peak velocity' 
and capacity based on lGyear peak discharge, existing, and proposed-

X Slope Requirements. minimum longitundinal street slope requirement is
O.7 SVo for grass-lined dircb" 0.5 7o for paved ditcb" and 0.3Vo for closed (curb
and gufter) section.

Outlet Protection required for all oufalls in accordance with Chapter 3,
\IESCH.

escpsts.E$

Page 4
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c/sa 25$0040
Fax OS7) ?zu$gg4

PRolEcr (c fueT pJ a40b
PRoJEcr No. SUaL - th B
SUBJECT Drp'rrvag* ro,-t.
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SUBSURTACE EXPLORATION

PROPOSED DAI,I NO. 2

FORDTS COLONY

I{ILLIAI,ISBURG, VIRGINIA

PREPARED FOR

AES

WTLLIAI,ISBURG,. VTRGINTA

PREPARED BY

FROEHLING & ROBERTSON, INC.

833 PROFESSIONAL PLACE, WEST

CHESAPEAKE, VTRGTNTA 23320

(804) 436-1111

Pco1ll
a

F&R #Q-6L-600 F'ebruary 23., l-990
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FROEHLING & ROBERTSON, IIUC.
FULL SERVICE I-ABORATORIES . ENGINEERS & CHEMISTS

"OVEN ONE HUNDEED VEANS OF SERY'CE"

I
I
T

I
I

1881
FAX (8041 436-L674

1

HEADOUARTERS: 3015 DUMBARTON ROAD ' B OX ZiSZqCATCHMOND, VA,23261 I
TELEPHONE AREA CODE (8O4)' 264.2701

BRANCHES: ASHEVILLE, NC. BALTIMORE, MD oCHARLOfi E, NC. CHESAPEAKE, VA.
CFOZET, VA. FAYETTEVILLE. NC 

' 
FREDERICKSBURG, VA 

' 
GREENVILLE. SC 'RALEIGH, NC. ROANOKE, VA. STERLING, VA . SALISBURY, MD

833 ProfessionaL Place, W.
Chesapeake, Virginia 23320
Telephone: (804) 436-L1LL

February 21-, 1990

@@qfill9

lfi. oLde Towne Road : l

Suite 1
WilLlansburg, Virginia 23185

Attn: Mr. James H. Bennett, P.E.

Re: DAlt[ No. 2
Fordrs Colony

" wilLiarnsburg, Virginia
F&R Record No.: Q-61-600

Dear Mr. Bennett:

As per your reguest, Froehling and Robertson, Inc., has
completed the subsurface exploration and analysis for the
referenced project.

The purpose of our investigation was to evaluate the
existing soifs relative to support capacity and permeability.

Project fnformation

We understand that the proposed dam will be an earth fill
with an irnpenrious core. The dam wlLl have a lengfh of
approximately 600 feet al.ong its top. St. Andrews Drive and a
jogging path will extend along the top of the dam.

The top of the darn wlLl be at approximately eLevation 55.
The north end of the dam 1111 rise slightLy to match existing
grades. The bottorn of the existing ravine is at approxinately
elevation 38. The normal pooJ. eLevation wilL be 50.00.

Scope of E-:rplqration

Six soil test borings vere perfornred on November 3 through
6, L989 to depths of 25 to 30 feet below the existing ground
surface. The borings were performed along the proposed
centerline of the core at 70 to 100 foot spacing. Borings B-1
and 8-6 were located on opposite abutments at approximately the
normal pool elevation.

O{ARTERMEMBER MEMBENSINCE T9O1
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The borings were located at the site by the senior drilLer
based on exJ.sting survey stakes. The eLevations noted on the
boring logs and l-n the text of thlE report were extrapolated from
the topographic site plan prepared by AES, Drawing No. 3 of 7 |
dated September 1986. It appears that the filf for the roadway
was placed after thls topographlc plan nas prepared.

The borings lrere logged and recorded by a senior driLLer.
Standard Penetration tests sere performed in general accordance
with applicabLe American Society for Testing and Materials (ASTM)
procedureg. These tests lrere perforned continuously from the
existing ground surface to a depth of approximatel-y six feet and
thereafter at five foot intenrals. A disturbed split spoon
sample was collected with each test and subsequently visual.ly
examined and classified in accordance with the Unified Soil
CLassification System (Appendix A) by a geotechnical engineer.
The borJ.ng logs (Appendix A) show the Eubsurface conditions
encountered on the dates and at the approximate locations
indicated. We do not sarrant that they are representative of the
subsurface conditions at other times or locations. The boring
logs should not be separated frorn the body of this report under
any circumstances.

Laboratory tests consisting of sieve analyses and Atterberg
linits were perforrned, on selected split spoon soil samples. The
purpose of these tests lrere to provide data for correlations with
support strength and penrreabLJ.ity properties. The results of
these tests are included in Appendix B.

Soil sarnpJ.es rill be retained for sixty days from the date
of this report unless we are directed otherwise.

Subsurface Conditions

The foll-owing is our interpretation of the soiL stratigraphy
and subsurface conditLons, based on the soil borings and tests.
The lines desigrating strata breaks on the borLng logs represent
approxirnate boundaries between soiL tlpesr ds the transition nay
be gradual or may occur between samples. The interpretation
necessarily assumes uniform subsurface conditions across the
site, which is probably, but not necessarily' correct. The
subsurface conditions may aLso change with tine and groundwater
fluctuations. l
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Borings B-2 through 8-6 encountered the recentl.y placed fillfor the roadray to depths of 3.0 to 4.s feet. This naterialgenerally consisted of a stiff to very stlff orangish brown fine
q?ndy cr,AY -(cL), Lnterbedded with a loose to nediun dense clayey
fine to nedium SAI{D (SC). Subsequent referenses to depths at Lnelocations of borings B-2 through 8-6 will be referenced to the
estimated origlnal ground surfaCe.

SERATTIM I: Silty fine SAI.TD
orgranics and roots
and 8-6 to depths
This materLaL was
loose at 8-6.

The permeability of
be on the order of

(SM) with trace amounts of
was encountered at borings B-1
of 1.5 feet (elevation 48).

found to be dense at B-1 and

the silty sand is estLurated to
1 x 1o-3 to r x to-4 cn/sec.

STRATUM II:

STRATUIIT III:

Soft to stiff, dark brown to black, organic silty
CLAY (CL-OL) to PEAT (PT) nas encountered near the
center of the ravine at borings B-3 and B-4. These
materials were encountered to depths of 3.0 feet
(Elev. 37, at B-3 and 7.5 feet 1Elev. 34.5) at B-
4. These materiaLs are highJ.y compressible and
are expected to be unstable under slopes. Similar
soils were also encountered at boring B-5 to a
depth of 1.5 feet.
The permeabiJ.tty of these organic qoils is
estinited to be on the order of 1 x 1o-3 to 1 x
LO-7 cm/sec. It is inportant to note that the
perneability is greatly affected by the organic
matter and that piping can al-so develop within
these materials.

The soils encountered beneath the fiLl and
organics was found to vary considerably across the
site. These variations occurred to eLevations of
32 to 33 at B-1 and B-2 (riqht abuttent) , to
eLevations of 31 to 23 at B-3 and B-4 (center) and
to eLevations of 35 to 38 at B-5 and B-5 (left
abutment). For the puryose of this discussl-on,
each of these areas will be discussed
independently.
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B-1 and B-2 (right abutnent) The soils
encountered in this area primarily consisted of
stiff to very stiff, fine sandy to silty cLAYs
(CL) and medium dense to loose clayey fine to
medium SAI{DS (SC}. The permeability of tbe clays
is estinated to be on the order of L x L0-e to L x
1O-7 cmr/sec. The per:meability of the clayey sands
is estinated to be on the order of L x 1,0-+ to L x
Lo-5 cmr/sec.

B-3 and B-4 (center) The soils in this area
consisted of loose to mediun dense, fine to medium
SANDS (SP & SM) with varying arnounts of silt. The
permeability of the silty saqds (sM) is estimated
Lo be on thl order of I f ro-3 to L i< ro-a cmr/sec.
The cleaner sands (SP) are estirnated^to possess 4perneability on the order of I x L0-2 to l- x L0-3
cmr/sec.

B-5 and 8-6 (left abutment) - The soils in this
area predorninantly consisted of loose to medium
dense silty fine SA!{DS (SM) . The permeability of
these sands is estimated to be on the order of L x
1o-3 to 1 x Lo-4 cn/sec.

STRATUM IV: Mediuur dense silty fine SANDS (SM) and silty cLAys
(cL & CH) with varying amounts of shell fragments
srere encountered below the Stratuur III soils to
the boring temination depths.

The perureability of these soils will vary based on
the shell fragment contenls and are qstirnated to
be on the order of L x 10-3 to 1- x 10-5 cm/sec.

Groundwater lras encountered at depths 4.0 .to 8,5 feet, as
neasured from the existing roadway at the boring locations.
These depths generally correspond to elevations of 39 to 42
(elevation 44 at 8-6, left abutment).

Groundwater levels may fluctuate with seasonal changes,
ternperature variations, periods of heavy or little rainfall and
other factors. Therefore, our field measurenents should not be
taken as absolute.
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E\IAIJ'ATIONS AND RECOUUENDATIONS

Site Preparation

The soiLs that ltere pJ.aced for the roadway should be renoved
from the site. These soiLs could be stoclqlLled and re-used aseither core or shell materiar, provided that they are free of
organics and other deleterious materials.

The organic layers and peat that were encountered near the
center portion (botton) of the ravine should aLso be removed fromthe dam location. Based on the borings, thls removaL of materialis ?xpected to be on the ord.er of 3 {o'g feet below the originalgrades. The organic soiLs are expected to be deepest neai thecenter of the ravine.

The walls of the excavation for the removal of the organicsoils shourd be sloped to a maxLmum of t horizontar Lo Lvertical. shallower sLopes may be required where heavy
concentrations of organics are present.

The dewatering of the excavation will be necessary in order
t,o-provide a stable base for the p].acenent of backfilL-naterial,.This dewatering courd be acconpLished with a sump and punp
method.

' The renoval of the unsuitable organic soLLs should extend a
rrinimum of 20 feet past the upstrean and downstream toes of thedam. The purpose of this addltional removal of material outsideof the actuaL dam Location ls for sJ.ope stabiLity purposes.

The organLc soils wouLd not be
constrrrction of the dam. These soLLs
topsoil, however, additional testing
confirm the suLtabiJ.ity of these soils-

suitable for re-use ln
could possibLy be used as

would be necessary to
for this purpose.

In addition, all tree stumps present at the dam locationshould be renoved and the resulting depressions shouLd beproperly backfiLled wlth compacted soil.
Suitable soils for backfill should classify and be placed

in accordance with the reconmendatlons as outLine& ln the elneralSoils Notes (Appendix C) for the respecti.ve Location within the
dam.
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Key Trench

The key trench should extend a nlninun of three feet Lntothe Stratum fII soils. The base of the key trench is anticipatedto. generally be on the order of 4 to 5 feet beLow the orilinaigite grades. The cLean sands (sp) encountered at boring B-3 to adepth of approxLurately 9 feet shouLd also be remov6d at therocation of the key trench. The removal of these soils isprimarLly reconmended due to theLr reLatLvely high pemeabiiJty:-

. Although the clean sands wouLd probably not be suitable forconstruction o-f th_e dqr, they courd bb stockpiled and possibly beused as structural fill on other projects. These JoiLs c6uldalso be considered for use as a roadway subbase.

The base of the key trench should have a nininun width of 2ofeet, _as preseltly desi-gned. The excavation of the key trenchshould. be.perfor:med with either an excavator or drag-line inorder to minimize disturbance of the naturaL soiLs at the base ofthe excavation.

Core and Shell DlateriaLs

Recommendatlons regarding suitable materiaLs and theirplacenent are included in the General soiLs Notes, Appendix c.
'Most of the soiLs to be excavated for the key trench couldbe re-used in the construction of the core or shell, with theexception of the previously dLscussed organLc soils and cLeansands (SP). In addition, previously obsenred cut materiaLs fromthe construction of Edinburgh Orlve would be suitable forconstructlon of either the core or sheLL.

I,TITITATIONS

This report has been prepared for the exclusive use of AESor their designated agenis -for specific appl.ication to thereferenced proj.ect in accordance with generalLy-accepted soil andfoundation engineering practices. No other warrani,y, expressedor implied, is made. -

our evaluations and recommendat,ions aqe based on designinformation furnished to rs, the informatLon obtained from tfiepreviously described subsurface expJ.oration program and ourprevious experience. TheEe evaluatJ.bns and' rdcorhenaations 'donot reflect the nature or extent of variations in sufJuifaceconditions which could exist in unexplored areas of the site.should such variations become apparent durLng constrrrct,ion, it
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ltill be necessary to re-evaLuate our evaluatLons and recomnenda-tions based upon an on site obsenration of the conditions. Inthe event that changes are made ln the nature, design or Locationof the proposed dam, the evaluations and recommendations
presented in thls report shall not be consLdered vaLLd unLess the
changes are revLewed by our ffum and thLs reports evaluations and
recomnendations modlfied or verified in writing.. Our flrn shouLdbe given the opportunlty to perform a geneiar revLew of thegrading -pJ.an and proJeCt speclficationJ when the design. is
conpleted.

we recornmend that this report, in its entirety, be madeavailable to the prospective - contractors for lniormationalpurposes. The borLng logs and appendices should not be separated
from this report.
APPENDTX A Subsurface ProfiLe

Boring Logs
FieLd Exploration Procedures
Key to Boring Log Classification
Unified SoLl CLassification
taboratory Test Resul-ts

General Soils Notes

Important Information about Your GeotechnicaL
Engineering Report
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APPEITDTX A
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SINCE

-/\ FROEHLING & ROBERTSON, INC.
l-(oD-l FULL sERvrsE LABoRAToRIES
It-gtD ENGTNEERI & crgMrsrs
lXiO novER oNE tnlnDRED yEARs oF sERvtcrn

CLIENT: AES
PRoJEqx: Dam No. 2; Ford's Colony;
LocATIoN : Wllllamsburg, Ylrglnle
F&RREooRD No. : Q-51-600
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BORING LOG
srtcE

lToD FROEHLTNG & ROBERTSON, tNC.
ll 93lU FLLL SERVTCE LI\BORATORTES. ENGTNEERS & CHEMTSTS

\#6 "ovER oNE HUNDRED rEARS oF sERvrcE"
Report No.: Q-61-600 DATE: Januarv 25. 1990

Client: AES

Projectr Dam No. 2l Ford's Colony; lililllamsburg, Ylrglnla
Boring No.: B-1 t "t t)l$8i?tr, 25.5' I nr"", S0!(Roadway) | I.o"'tror,, Station 13+70, Centerllne
Tvpsof Boring: Hollow.[em Auger lsta"t"a: ll/.6189 comprered: lll6/s9 Drillen Hlll/Plun
Elevatlon Depth

DESCRIPTION OT MATERIALS
(Clasrificatton)

t 9amplo
Blosa

!amDlc
Deplh
(Fd€tl BEMARKS

48.5

45.5

42.0

38.0

32.4

24.5

1.5

4.5

8.0

12.0

18.0

25.5-

Dense Brown to Tan Silty Fine SAND
.with trace of organics, dry (SM)

t3/tslt9 0.0
1.5

3.0

4.5

6.0

9.0

10.5

14.0

15.5

19.0

20.5

24.4

25.5

Groundwater'
encountered at a depth
of 8.5 feet during
drilling

-

Yery Stiff Orangish Brown Fine Sandy
CLAY, moist (CL)

ro/9/r3

5/6/7

Medium-Dense Orangish Brown Clayey
Fine to Medium SAND with trace of
pebbles, wet (SC)

9/7 /7

Loose Orangish Brown Clayey Fine to
Medium SAND, wet (SC) 4/3/4

stiff
(cL)

Reddish Brown Silty CLAY, wet

4/7 /7

Medium Dense to Loose Tan Silty Fine
SAND and SHELL FRAGMENTS, wet
(sM)

4/s/s

5/4/s

Boring Terminated lt 25.5'

reqrired for a 140 tb 50n to drive 2l| o.D .375[ I.D. sarpter a three
6rr incrernents. The stm of the last tro increments of penetration is tenned the standard penetratiqn resistance, tl.
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BORING LOG
stltcE

Iz,oD FROEHLTNG & ROBERTSON, tNC.
ll 9.ltl FrrLL SERVTCE L/\BORATORTES. ENGTNEERS & CEEMTSTS

Y6 "ovER oNE HUNDRED rEARS oF sERVrcE"

6tt increnents. The s n of the tast tro irrcrermnts of penetration is tenrred the standard penetration resistance, ll,

Report No.: Q-6I-600 DATE: January 25. 1990

Ctient: AES

Project: Dlm No. 2; Ford's Colony; \illlllansburg, Vlrglnla
Boring No.: B-2 ! "f l)lB:i?h 25.5' I uw: 46t(Roadway) | k""uo,r, STA 114+50, Centerline
?vpeof Boiln$ Hollow Stem Aueer I shrrod: 1116189 comnteted: 1116189 Driller: Htll/Plum
Elevation Depth

DESCRIPTION Otr' MATERIALS
(Classittcation)

I Sample
Blovr F.-&d

REMARKS

43.0

41.5

38.0

33.0

29.4

20.5

3.0

4.5

8.0

13.0

17.0

25.5-

Stiff Orangish Brown Fine Sandy CLAY,
dry (FILL, CL)

E/6/6 0.0
1.5

3.0

4.5

6.0

9.0

10.5

14.0

15.5

19.0

24.5

24.0

25.5

Groundwater
encountered at a depth
of 7.0 feet during
drilling

6/4/3

Sft Orangish Brown Silty CLAy with 2/2/l

tllg: oI llnarynq, mo$r (rrLL, uL, I 2/2/l
Yery Loose Dark Gray Clayey Fine
SAND with trace of shell fragments,

.moist (SC) /

Loose Dark Gray Silty Fine SAND with
pockets of organics, wet (SM)

3/313

Medium Dense Tan Silty Fine SAND and
SHELL FRAGMENTS, wet (SM)ri

ia

.?

s/4/6

Very Stiff Gray Silty CLAY with little
shell fragment and fine sand, wet (CH)

4/6/E

s/7 /r0

Boring Terminated at 25,5'

*Nwber of btors recnrired for a 30r to drive 2n o .D I.D. a totat of 18 irrches in three
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BORING LOG
strcE

KoD FROEHL]NG & ROBERTSON, tNC.
ll gllu FLLL SE&VrCE LABOBATORTE8. ENGTNEERi & CHEMTSTSr# ,ovER oNE HUNDRED YEARS oF SERI/ICE"

Report No.: Q-6f -600 DATE: Januarv 25. 1990
Client: AES

Project: Dam No. 2; Ford's Colony; Wllllamsburg, Ylrglnle
Borlng No.l B-3 t of 1)1fr8i?r 30.5' I ntw: 44t(Roadway) | Lo".uorr, STA 115+20, 10' Rlght of C.L.
Typeof Bo4!rg: Hollow Stem Auger I Srarted: tll4/Sg Compteted: ll/GlSg Drllter: Hlll/Plum
Elevation Depth

DESCRIPTION Otr' MATERIALS
(Classification)

r Sampla
Btoer

Sarnpl€
Depth
fF6€tl

NEMARI($

42.5

40.0

37.0

31.0

26.4

13.5

1.5

4.0

7.0

r3.0

18.0

30.5

Medium Dense Orangish Brown Clayey
Fine to Medium SAND. dry (FILL. SC)

rr/7 /7 0.(,
1.5

3.0

4.5

6.0

7.5

9.0

10.5

14.0

15.5

r9.0

20.5

24.0

25.5

29.4

30.5

Groundwater
encountered at a depth
of 4.0 feet during
drilling

Yery Stiff Orangish Brown Fine to
.Ivledium Sandy CLAY, dry (FILL, CL) ,

e/8/8

s/s/4

Soft to Stiff Dark Brown to Black Organic
Fine Sandy CLAY, wet (CL-OL)

2/r/3

2/4/s

Loose Gray Fine to Medium SAND with
trace of silt, wet (SP)

4/2/s

{
.:r
:-' I
.:l

;t
l'..a

.:r

ia

.r1

it
a!.!
i..;it
t..

i..;.-:r

r.i

Firm Gray Silty CLAY with little Fine
Sand and trace of shell fragments, wet
(cL)

3/2/3

Medium Dense Gray Clayey Fine SAND
and SHELL FRAGMENTS, wet 4/sle

s/6/tl

s/s/to

Boring Terminated at 30.5'

required for a 140 [b hanmr to drive 2rr o .D. t.D. e total of 18 inches in
6!r increments. The sun of the last tro irrcrements of penetration ie terored the stardard penetration resistance, ll.
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BORING LOG
stIcE

tebt FRoEHLTNG & RoBERTsoN, rNc.
ll 93tr1 FUI.L SERVTCE LABORATOruES. ENCTNEERI & CEEMTSTS

1881 -

re$ri droppirlg sanpler

Report No.: Q-61-600 DATE: January 25. 1990

Client: AES

ProJect: Dam No. 2; Ford's Colony; Wllllamsburg, Vlrglnla
Boring No.: B-4 t of tll$8|?r' 25.5' lntev: 46t(Roadway) lro",ron, STA 116+00, Centerllne
Typoof Boring: Hollow Stem Auger I slarred: ll/3189 Complered: ll/3lSg Drills* Htll/Plum I

Elevatlon Depth
DESCRIPTION OT MATERIALS

(Classiticatton)
t Sample

Blors
samDl€
Deplh(F&rl NTMARI(g

43.0

42.0

41.0

36.0

34.5

29.0

23.0

20.5

3.0

4.0

5.0

10.0

I1.5

17.0

23.0

25.5

Yery Stiff Orangish Brown Fine Sandy
CLAY, moist (FILL, CL)

13/r0lt0 0.0
1.5

3.0

4.5

6.0

9.0

10.5

t2,.0

14.0

r5.5

19.0

20.5

24.0

25.5

Groundwater
encountered at a depth
of 4.0 feet during
drilling

e/9/t2

,,Loose Orangish Brown Clayey Fine
\saxp, moi;r (FrLL, sc) t

s/3/4

2/4/4

\;
pAND

Dark Brown to Black Silty Fine
with organics, wet (SM)

Firm Dark Brown to Black Organic Silty
CLAY with roots. wet (CL-OL) 2/r/3
Black PEAT, wet (PT)

3/4/4
Loose to Medium Dense Gray Silty Fine
SAND, with lenses of peat @ l2', wet
(sM)

s/6le

Medium Dense Gray Fine to Medium
SAND with trace of silt, wet (Sp)

7 le/7

Stiff Gray Silty CLAY and SI{ELL
FRAGMEN.rS with little fine sand, wet
r(CL) ,

4/5/s

Boring Terminated at 25.5'

*lluber ors reqtired for a 140 lb harmrdrominq 30rtto drlve 2tr O.D.. 1.375o l.D. galpler a totat of 18 inches in threevrvt!,.rE rv - r.r.t t.-.- ..v. esrt\el
6rr increlrnts. The eun of the last tro ilrrerents of penetretlon ls termed the standard perptration resistance, ll.
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BORING LOG
sI[cE

6F FRoEHLTNG & RoBERTsoN, rNc.
ll g.ltl FULL sEBvrcE r"aBoRAToRrEg . ENGINEERS & cHErvtrsrs

\# "ovER oNE HUNDRED YEARS oF SERVICE"
No.: O-61-600 DATE: January 25. 1990

Cltent: AES

ProJect: I)am No. 2; Ford's Colony; \illlllamsburg, Ylrglnla
BorinsNo.: B-! (t of t)lSll?r' 25.5' lnw: 48t(Roadway) lr,o""rto,r, STA 117+00 Centerllne
Typeof Borinq: Hollow Stem Auger lStarred: lU3/59 Comptered: ll/3lSg Driller: Hlll/Plun
Elevation Dept&

DESCN,IPTION OT MATERIALS
(Clasrtfrcatton)

'Sample
Blosr

samDl€
Deplh
(Fdetl NTMABKS

44.5

43.5

42.0

39.0

35.0

30.0

22.5

3.5

4.5

6.0

9.0

13.0

r8.0

25.5-

Yery Stiff to Stiff Orangish Brown Fine
Sandy CLAY, moist (FILL, CL)

t2/t0/t0 0.0
1.5

3.0

4.5

6.0

7.5

9.0

10.5

14.0

15.5

19.0

20.5

24.0

25.5

Groundwater
encountered at a depth
of 7.0 feet during
drilling

6/5/s

wfrrm uarK srown anq BlaGK urganlc silty
w sans, motsr \vLtl 2/t/2

\Yery Loose Lrarl( Brown Silty Fine SAND /
@(st't) |

3/4/s

.Loose Gray Silty Fine SAND, Moist (SM)

li
..t
i..:
rl

MediumDensetnffi
(SM)

6/6/5

Loose Gray Silty Fine SAND and SHELL
FRAGMENTS, wet (SM) sl5l4

Stiff Gray Silty CLAY with trace of fine
sand and shell fragments, moist (CH) 5/6/7

4/6/6

Boring Terminated at 25.5'

*ilu6er of btors required for a 140 tb harmerdropping 30tr to drive 2!t 0 .D., 1.375tr I.D. sander a tota[ of lE inches
6rr increnents. The sum of the last tro increnents of penetration is termed the stardard penetration resistarrce, ll.
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BORING LOG
smcE

|z?oD FROEHLTNG & ROBERTSON, tNC.
ll 93lu FLLL SERVTCE L/\BORATORTES. ENGINEERS & CEEMISTS

\#6 "ovER oNE HUNDRED YEAR: o, tyn::::
No.: Q-6I-600 DATE: January 25, 1990

client: AES

Project: Dam No. 2; Ford's Colony; lVllllamsburg, Ylrglnla
Boring No.: 8-6 t of t)lH8l* 25.5' I ut.": Slt(Roadway) | I*.tioo, STA 118d0 Centerline

Typeof Borin$ Hollow Stem Auger lstarted: 1l/3/89 Compteted: ll/3189 Drillor: Hlll/Plum

Elevation Depth
DESCBIPTION OF MATEBIALS

(Claselficatton)

I Sample
Blosr

uaurDl€
Deoth
tF;€tl NEMAffGI

48.0

46.5

45.0

41.5

38.0

26.5

25.5

3.0

4.5

6.0

9.5

13.0

24.5

25.5

lr

..l

..1.:.:r
;-'.r+

.t
je

.a
je

ja

ri
:.r

Yery Stiff to Stiff Orangish Brown Fine
Sandy CLAY, moist (FILL, CL)

9/t4/r0 0.0
1.5

3.0

4.5

6.0

9.0

10.5

r4.0

15.5

19.0

20.5

24.0

25.5

Groundwater
encountered at a depth
of 7.0 feet during
drilling

s/6/7

Loose Gray Silty Fino SAND with trace
plqotr, moist (SM) |

sls/4

3/2/2

\Loose LrarK nrown utayey t lne SANL,
\with trace of roots, moist (SC)

Loose Gray Silty Fine SAND, wet (SM)

Loose Tan Silty Fine SAND, wet (SM)
3/3/2

Medium Dense Tan Silty Fine SAND and
SHELL FRAGMENTS, wet (SM) s/8/tl

5/5/s

7 /9/r0
Morlirrm Danca lararr Qilf.r Eira QAI\fTl arzl

\ "---'-'..
FHELL FRAGMENTS, wet (SM) I

Boring Terminated at 25.5'

*litrrber of btons required for a 140 tb hernerdropping 30rt to drive 21 0.D.r,1.375'r I.D. sa[pter a n three
6tr increnrnts. The srm of the last tro increnpnts of penetnation ls ternnd the standard penetration resistatte, ll.
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rIEtD EI(PIORATION PROCEDI'RES :

DLsturbed Fampllncr

soll test borings were drilled in accordance with AsrM D-15g6procedures with a cl{E-55 truck mounted drilL rig,.by nechanicaLly
advancLng hollow stem auger fllghts into ttre gf6un&. at regnrlalintenrals, thg ploq_wa9-removed from the auier treaa, ana-soiisamples lrere obtained with a standard 1.4tr r.D:, 2r, o.d. 2on rontsPlit tube sampler. The sampler was attached d,o the end of rrA!f;;
size drill rods and lower6d _lhrough the augeis to -sanpri-ng
eLevation. Tlt-" , sampler was flrst seated to penetrate Loose
,cuttings and disturbed soil, then driven an addl€ionaf toot-;ithblows of a 140 lb. hamrner falJ.ing 3ofr. The samprer was ttrenextracted from the solI, the prug rlinserted into tle auger head,,and- the -auger advanced to r the- next sarnpJ.ing elevati-on. rh;number of bLows required to drive the sanpler-each 6n , Lncrementof penetratlon was recorded and is shown on ttre boring logs. Thenumber of bLows. reguired to drLve the sampler the ftna:]. 12n 1iEtermed the penetration resistance, rhe penetratLon resistance,whgn^properJ.y evaruated, ls an Lndex to -soiL densLty, strengttland foundation support capacLty. i
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KEY T0 BoRilrc LoG sorl clissrFrctTlons

Solls Lddntlficatlon
IDENTTFICATION OF SOTL TYPE IS MADE ON THE BASIS OF AN ESTIMATE OF'PARTICLE SIZE FOR

PREDoMINANTLY CoARSE-GRAINED S0ILS AilD 0[ THE BASTS 0F CoHESMNESS (PLASTTCITY) FoR pRE-

DOMII{ANTLY FINE-GRAINED SOILS. TIHEN A SOTL SAMPLE CONSISTS OF T}lO OR HORE SOIL TYPES, THE :

PERCEIITAGES OF TIIE TYPES ARE ESTII4ATED BT I.IEIGHT AI{D II{DICATED BY DESCRIPTIVE TERI,III,IOLOGY.

Soil Type

Bou'lder
Cobbl e

Gravel -Coa rse
-Flne

Sand - Coarse
- Hedium
- Flne

Silt (non-cohesive)
Clay (cohesive)

Term

Very Loose

Loose

Medl um-Dense

Dense

Very Dense

Partlcle Slze

) 12 ln.
3-12 ln.
3/4 - 3 ln.
il4 - 314 In,
flo - f4
f40 - flo
f200 - f40
< f200
< f200

l{-Val ue

0-4
5-10

ll - 30

3l-50
'>50

Soll
Cogponent

l.laJor

Secondary

0thers

Descrlptive
Tenr

Uppercase Letters

AdJective

Some

Li ttl e

Trace

Percentaqe

> 509

20-50t

20-35U
l0 - 20 s

0-l0t
llotes: 1 ) Partlcle size ls designated by U.S. Standard Sieve Sizes.

2) Atterberg Limit determinations are often used to classlfy fine-grained soi'ls
(silts and clays).

Rglativg DenslSr or Cgnslstency

THE ST NDARD PElltTRATIolt RESISTANCE VALUES (I{-VALUES) ARE USED T0 DESCRIBE THE RTLATM
DENSITY OF COARSE-GRAIIIED SOILS OR THE CONSISTENCY OF FIIIE.GRAIHED SOILS.

Terq

Very Soft

Soft

Firm

silff
Very

Hard

sfiff

H-Val ue

0-I
?- 4

5-8
9 - 15

16 - 30

1)

2l

3)

The N-value ls the number of blows of a 140 lb. hammer freely falllnq 30 Inches
to drive a standard spllt spoon sampler (2.0 in.0,0., I 3/A in I.D.) 12 inches
soll after properly seatfng the sampler lnto undlsturbed solls.
Large gravel size particles are often not recovered by the standard spllt-spoon
and therefore the true percentage of gravel not accurately estimated. '

l.lhen encountered, large gravel slze partlcles often lncrease the l{-value of the
penetratlon test.

requi red
lnto the

sampl er

standard

llotcs:
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IEEroE GST NESUIE8

3.O-{.5 9.0-10.5 4.5-6.0 {.5-6,0 {.}5.0 tl.5-l:l.O

Boriry

Depth (ft.)

rrcent Paggr-q|
gLene gLze

3/gtr
!b. 4
Ib. 10
lb. 20
rib. {0
!b. 60
!b.100
!b.200

Liqrrid llmLt

r,iquid Limtt*

Plasttaitlr
Inde*

Classificatlon

* oiren f,}ly

NP - deuots norplastic

100
97
a7
73
59
47

39.0

56

36

sc

100
99
95
88
81
67

54.6

50

25

CIJ

100
99
95 100
93 98
89 93
61 A2
40 65

27.4 50.0

100
97
89
7A

d3.8

100
99
95
8{
63

38.0

21

21

29

22

36

20

gc

3

E-t

t
cxd&
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SqrLe lpaatiou

sqrle Deptb (f,t.!

I€rcent PassiJrg
SLene ELze

!b. 10
!b. 20
lb. 40
lb. 60
lb.100
!b.200

Liqufdl r.irnit:

Plasticitlt rndfl(!

Classificatlon:

* Demt€ norplastic

IIFWg TlEgf NtsgIIiEB

B-6

{.5-6.0

B-5

6.0-7.5

D-3

9.0-10.5

v1
14.0-15.5

100
99
a2
31

6.3
1.9

NP*

NP

gPs

100
98
90
7L
.t3

27.3

NP

100
99
93
80
60

39.5

,38

100
99
86
51

26.5

NP

tw

Sit
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GENERAL SOIIS NOTES

L. Suitable soiLs shalL classlfy in accordance with the Unified SoilClassification as follows:
Core: sU or SC with nLninum of 358 passing the number 200sieve, or CL

Shell: SM, SC, ML or CI_r

2- Atl soils shaLL be compacted to a mininun of gs* of the maximundry density as defined by ASM D-698.

3- AII soils shaLl be placed Ln lifts of maximum thickness of I
inches.

4 - Moisture content of soils durJ-ng pJ.acement and compaction shal1
be within the following ranges!

core! -18 to +3* of optlnun as defined by ASII{ D-698. Moisture
content of core soLls after placenent shall be maintaLned
during construction.

shelL: -3* to +38 of optinun as defined by AsIr{ D-699.

5. All subgrade soils at base of excavation for key trench and al1' foundation soils at the dam, shar.r. be inEpected by thegeotechnical engineer prior to the placement of filL soiLs.-

6. Field density tests shall be perfomed in accordance with ASTM
D-2922 or D-1556 procedures. One test shall be performed per
5'000 square feet of J.5-ft, with a minLnun of 4 testJ per lift.-
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IMPOKTANT INFORMATION
ABOI.JT YOUR

GEOTECI{NICAL ENGINEERING REPORT

More construction problems are caused by site subsur-
face conditions than any other factor. As troublesome as
subsurface problems can be. their frequency and extent
have been lessened considerably in recent years, due in
large measure to programs and publications of ASFEz
The Association of Engineering Firms practicing in
the Geosciences.

The following suggestions and observations are offered
to help you reduce the geotechnlcal-related delays,
cost-overrunsand other costly headaches that can
occur during a construction proiect.

A GEOTECHNICAL ENCINEERINC
REPORT IS BASED ON A UNIOUE SET
OF PROIECT-SPECIFIC FACTORS
A geotechnical engineering report is based on a subsur-
face exploration plan designed to incorporate a unique
set of proiect-specific factors. These typically include:
the general nature of the structure involved, its size and
configuration; the location of the structure on thc sitc
and its orientation: physical concomitants such as
access roads, parking lots, and underground utilities,
and the level of additional risk which the clicnt assumed
by virtue of limitations imposed upon the exploratory
program. To help avoid costly problems, consult the
geotechnical engineer to determine how any factots
which change subsequent to the date of the report may
affect its recommendations.

Unless your consulting geotechnical enginc,cr indicates
otherwise, qour qeotechnical enqinecring report sltould not
he used,

. When the nature of the proposed structure is
changed, for example, if an office buiiding will be
erected instead of a parking garage, or if a refriger-
ated warehouse will be built instead of an unre-
frigerated one;

..when the size or configuration of the proposed
structure is altered:

. when the location or orientation of the proposed
structure is modified;

. when there is a change of ownership, or

. for application to an adiacent site.

Geotechnical enqineers cannol accept responsibilitg for problems
which may darclop if theg are not consulted after factors consid-
ered in their report's development have changed.

MOST GEOTECHNICAL "FINDINGS''
ARE PROFESSIONAL ESTIMATES
Site exploration identifies actual subsurface conditions
only at those points where samples are taken, when
they are taken. Data derived through sampling and sub-
sequent laboratory testing are extrapolated by geo-

technical engineers who then render an opinion about
overallsubsurface conditions, their likely reaction to
proposed construction activity, and appropriate founda-
tion design. Even under optimal circumstances actual
ccinditions may differ from those inferred to exist,
because no geotechnical engineer, no matter how
qualified, and no subsurface exploration program, no
matter how comprehensive, can reveal what is hidden by
earth, rock and time. The actual interface between mate-
rials may be far more gradual or abrupt than a report
indicates. Actual conditions in areas not sampled may
differ from predictions. Nothing can be done to prannt the
unanticipated, hut stetts can be taken to help minimia their
impact. For this reason, most experienced owners retain their
geolechnical consultanlsthrough the construction stage, to iden-
tify variances, conduct additional tests which may be
needed, and to recommend solutions to prbblerns
encountered on site.

SUBSURFACE CONDITIONS
CAN CHANCE
Subsurfacc conditions may be modified by constantly-
changing natural forces. Because a geotechnical engi-
nec'ring report is based on conditions which existed at
thc timc of subsurface erploration, construction decisions
slrould rrot hc tiased on a qeotechnical engineering report whose
adequaay mag havc heen affectcd bg time. Speak with the geo-
tcchnical consultant to learn if additional tests are
adv isable be.fore construction sta rts.

Construction operations at or adjacent to the site afrd
natural events such as floods, earthquakes or ground-
water fluctuations may also affect subsurface conditions
and, thus, the continuing adequacl of a geotechnical
report. The geotechnical engineer should be kept
apprised of any such events, and should be consulted to
determine if additional tests are necessary.

CEOTECHNICAL SERVICES ARE
PERFORMED FOR SPECIFIC PURPOSES
AND PERSONS
Ceotechnical engineers' reports are prepared to meet
the specific needs of specific individuals. A report pre-
pared for a consulting civil engineer may not be ade-
quate for a construction contractor, or even some other
consulting civil engineer Unless indicated otherwise,
this report was prepared expressly for the client involved
and expressly for purposes indicated by the client. Use
by any other persons for any purpose, or by the client
for a different purpose, may result in problems. No ittdi-
vidual other than the client should applA this report lor its
intended purpos without first conferrinq with.the geotechnical

engineer. No perso,r should aWlU this report for aw! Wrpose
other than that driginally contemplated without ftrst conferring
with the geotechnicnl engineer.
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A GEOTECI.INICAL ENGINffiRING
REPORT IS SUBJECT TO
MISINTERPRETATION
Costly problems can occur when other design profes-
si-onals develop their plans based on misinterpretations
of a geotechnical engineering report. Tb help avoid
these problems, the geotechnical engineer jhould be
reta'ined to work with other appropriate design profes-
sionals to explain relevant geotechnical findings and to.
review the adequacy of their plans and specifiCations
relative to geotechnical issues.

BORING LOGS SHOULD NOT BE
SEPARATED FROM THE
ENGINEERING REPORT
Final boring logs are developed by geotechnical engi-
neers based upon their interpretation of field logs
(assembled by site personnelland laboratory evaluation
of field samples. Only finat boring logs customarily are
included in geotechnical engineering reports. Thae logs
should not under any circumstances be redrawu for inclusion in
architectural or other design drawings, because drafters
may commit errors or omissions in the transfer process.
Although photographic reproduction eliminates this
problem, it does nothing to minimize the possibility of
contractors misinterpreting the logs during bid prepara-
tion. When this occurg delays, disputes and unantici-'
patd costs are the all-too-frequent result.

To minimiZe the likelihood of boring log misinterpreta-
tion, give contractors ready access to the complete geotechnical
engi4eering report prepared or authorized for their use. ;.,
Those who do not provide such access may proceed un-

,..'.

i

der the mistaken impression that simply disdaiming re-
sponsibility for the accuracy of subsurface information
always insulates them from attendant liability Providing
the best available information to contractors helps pre-
vent costly construction problems and the adversarial
attitudes which aggravate them to disproportionate
scale.

READ RESPONSIBILITY
CLAUSES CLOSELY
Because geotechnical engineering is based extensively
on judgment and opinion, it is far less exact than other
design disciplines. This situation has resulted in'wholly
unwarranted daims being lodged against geotechnical
consultants. 1b help prevent this problem, geotechnical
engineers have developed modeldauses for use in writ-
ten transmittals. These are not exculpatory dauses
designed to foist geotechnical engineers' liabilities onto
someone else. Rather, they are definitive dauses which
identi fy where geotech n ical engi neers responsibi lities
begin and end. Their use helps all parties involved rec-
ognize their individual responsibilities and take appro-
priate action. Some of these definitive dauses are likely
to appear in your geotechnical engineering report, and
,you are encouraged to read thein dosely. Your geo-
technical engineer will be pleased to give full and frank
answers to your questions"

OTHER STEPS YOU CAN TAKF TO
REDUCE RISK
Your consulting geotechnical engineer will be pleased to
discuss other techniques which can be employed to mit-
igate risk. In addition, ASFE has developed a variety of
,materials which may be beneficial. Contact ASFE for a
complimentary copy of its publications directory
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A=t OF ENGINEERINC FIRMS
PNACNCINC IN I}IE GEOSCIENCES

881I Colewille noadr/Suite Gl06lSilver Spring, Maryland 2}gt)/$Atl 165-27?3

o?epttu
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