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Stormwater Division

MEMORANDUM

DATE: February 24,2010

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

FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

BMP ID or General File ID pC094

PIN: 3740100019

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

Property Description:

Site Address:

Box: FC00l

N Book or Doc#:

Fords Colony

Public Service Area

125 Firestone

Drawer: I

Page:

Comnents:

Agreements: (in file s of scan drte)
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FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES . ENGINEERS & CHEMISTS

'OVEN ONE HUNDRED YEARS OF SERY'CE"

Fax. No.: (804) 436-L674

Greenbrier Commerce Park
833 Professional Place' W.
Chesapeake, Virginia 23320
Telephone: ( 804) 43 6-L 1-1-L

January 31, 1989

Key Construction Company
P. O. Box 698
Clarkesville, Virginia 23927

Attn: Mr. BilI Nunn

Re: Subsurface Exploration and Geotechnical Analysis
Proposed Dam III, F'ords Colony
James City County, Virginia
F&R Record No. P-61-207

Gentlemen:

Froehling and Robertson, Inc. (F&R) has completed the
subsurface exploration and analysis for the referenced project as
per your request.

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

Project Information

we understand that the proposed dam will be an earth fill
with an impervious core. The dam will have a length of approxi-
mately 300 feet along its top. Edinbrough Drive will extend
along the top of the dam.

The top of the dam will be at elevation 53.00. The bottom
of the existing ravine is at approximately 37.00. The normal
pool elevation will be 46.00.

Scope of Exploration

Four soil test borings were performed at the proposed site
on January 11, L989 to depths of 20 feet below the existing
ground surface. The borings were performed along the proposed
centerline of the core at 60 to 70 foot spacings. Borings B-1

HEADOUARTERS: 3015 DUMBARTON ROAO. BOX 27524. RICHMOND, VA,23261.
TELEPHONE AREA CODE (804) 2A4-2701

aRANCHES: ASHEVILLE, NC.BALTIMORE, MD.CHARLOTTE, NCoCHESAPEAKE,VAT
CROZET, VA . FAYETTEVILLE, NC o FREDERICKSBURG, VA. GREENVILLE, SC o
RALEIGH, NC. ROANOKE. VA. STERLING. VA. SALISBURY. MO

@@fiTt,
CHARTER MEME€R C}iARTER MEMEER MEMg€R SI}{c€ IOO'
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and B-4 hrere located on opposite abutments at approximately the
normal pool elevation. eoiings B-2 and B-3 were located along
the base area of the dam, with B-3 near the lowest area of the
existing ravine.

Laboratory tests consisting of sieve analyses, Atterberg
limits and natural moisture content d.eterminations were performed
on selected split spoon samples. The purpose of these tests were
to provide data fior correlations with support strength 1nd
perm-eability properties. The results of these tests are included
on PLATES 5A and 58.

Subsurface Conditions

A surficial layer of organic SILTS and CLAYS was encountered
to depths of approximately 1.5 feet. Beneath this material, the
borings generally encountered interbedded layers of firm to very
stiff- fine sandy to silty CLAYS (CL) and loose to medium dense
silty to clayey SANDS (-SU to SC) . These materials contained
varying amounls-of shell fragments below depths of 7.5 to 18 feet
(elev. 28 to 34 +/-1 .

The borings located on the abutments generally encountered
sandy to silty CLAYS to depths of L2 to 15 feet. Silty SANDS

contlining appreciable amounts of f ines lrtere predominate below
these depths.

The borings located in the base area encountered very
nonuniform soil conditions. Boring B-2 (Sfa 37+40) encountered
silty to clayey SANDS to a depth of 10 feet. Below this depth,
boring B-2 encountered fine sandy CLAYS. Boring B-3 (STA 38+00)
encountered silty to sandy CLAYS to a depth of approximately 7:5
feet. Below tnis depth, boring B-3 encountered predominantly
silty to clayey SANDS.

The permeability of.. the sandy to silty CLAYS is estimated to
be in the range of 1X10-r to 1X10-b cm/sec.

The permeability of the nonplastic relatively clean SANDS
(SM) is eitimated to be on the ordLr of 1X10-2 to tXtO-3 cm/sec.

The permeability of the silty to clayey SANDS (Sl'l to
containing appreciable amounts of fines is estimated to be on
order of 1xt0:a to lxL0-5 cm/sec.

Analvsis and Recommendations

The soils encountered beneath the surficial layer of organic
soils (1.5' +/-l are judged to be suitable for support of the

sc)
the
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proposed dam material. A possible exception to this is the
organic sands that were encountered between the depths of
approximately 7.5 to L2.0 feet at boring B-4. rt is recommended
that the organic content, relative density and extent of these
soils be evaluated relative to possible undercutting during the
initial construction procedures.

Due to the highly varying soil cond.itions that vrere encoun-
tered, there does not appear to be a uniform stratum for the
placement of the key trench. Based on the results of the soil
test borings, the following trench depths are anticipated. Due
to the varying soil conditions, these depths will likely need to
be adjusted during constructj.on and will be dependent upon the
soils that are encountered.

The key trench along the abutments should extend to depths
of approximatery 10 to L2 feet after site stripping. These
depths are based on the soil borings, which were performed
vertically. The actual depth as measured perpendicular to the
ground surface is expected to be slightly less than this amount.

The key trench in the base are (below elev. 40 +/-l is
expected to extend to a d.epth on the order of 12 to 14 feet after
site stripping. This is the area where the greatest variations
in soil cond.itions lrere encountered,. As a result, the greatest
amount in adjustments of the key trench depth are expected in
this area.
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CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES
ASTM Designation: D 24'gZ - Bit

(Based on Unilied Soil Classitication Sysr€m)

Catrrrl lor Artgarng Grorrg Stmootr anat Group Narnca Urlng LrDorato., Tarts.

PLATE 1

SOIL ENCINEERING
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PLATE 2

KEY TO BORINC LOG SOI.L CLASSTFICATIOI,iS

Soils Identification
IDENTIFTCATION OF SOIL TYPE IS }|ADE ON THE BASIS OF A}I ESTI}IATE OF PASTICLE

SIZE FOR PREDOHINI\TLY COARSE-CMINED SOILS AI{D ON THE BASIS OF COHESTVENESS

(PI,.ASTICITY) FOR PREDOI{INfu\TLY FINE-GRAINED SOILS. IIHEN A SOIL SAI,{PLE CONSISTS OF

T1JO OR MORE SOIL TYPES, THE PERCENTAGES OF THE TYPES ARE ESTII.IATED BY WEIGHT AIID

IMDICATED BY DESCRIPTTVE TER.YINOLOGY.

NCSr

9oiL Type-

Bou lde r
CobbIe
Gravel-Coarse

-Fine
Sand - Coarse

- lled ium
- Fine

Stlt (non-cohesive)
Clay (cohesive)

ParcicLe Size Soil
Componenc

Haj or

Secondary

0 che rs

l2 in.
3 ; 1,2 in.
314 - 3 in.
il4 - 314 h,
ilLO - ll4
t40 - ft0
il200 - [40

il200
il200

Desc rip c ive
Term Pe rcenEage.

Uppercase Lecceri over 502

Adjeccive 35 - 50X

Some

Lic c Ie

Trace

20 - 357

r0 - 20x

0-l0z
Noces: t) Particle size is deslgnat,ed by U.S. Scandard Sieve Sizes

2, Accerberg Limic deterrninations are often used to classify fine-grained
soils (siIcs and clays).

Relative Densitv or Consi:lSSg.
THe STANDARD PENETR"\T[0)i RESISTANCE VALUES (N-Vr\LUES) *ae USED T0 DESCRIBE THE

RELATiVE DENSITY OF COARSE-CRAt}IED SOILS OR THE CONSiSTENCY OF FISE-GRAIXED SOTLS.

RELAT I.VE DENS TTY CONS ISTENCY

I

Tern

Very Loose

Loose

|led ium-Dense

Den se

Very Dense

li-Va Iue

0-4
5-9

t0-30
It - 50

over 50

Te rn
\tery Sof c

Soft
Fi rn

Sciff
Very Sciff
Hard

Very Hard

N-Va lue

0-t
2-4
5-8
9 - t6

r7 - 30

3r - 50

o're r 50
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BORING LOG

PLATE 34

Reporr No. ?-61-207

No olblowsrcqd. loral.l0 lb.hd,nrnorclropping30rn. lodflvo2tnO,D., l.3T5in, l.D.samplo.atotalollBinchssintnr{rs6
rn Inctemenls. The sum ol the lasl lwo Incromonts of p€not,ation 13 totmod the slandard ponotration rosistoncs, N.

FROEHLING & BOBERTSON, INC.
FULL SL.HVICL. LAB()|IAIORIES . ENGINEERING/Ctlk.MlCAt
"ONE HUNDNED YEANS OF SENVrcE"

oArE January 27, 1989

SINCE

Clienl: Key Construction Cmpany

Proi€ct: Prnposed Dan III, Fords ColonJ, ilares City County, Uirginia
Borrng No.: B-l ltorat Oeptn: 20.5' lEter"tion' 45t Lo€arfon: STA 36 = 7O, 24' Left of
Typo of Boring: H.S. Auger lSr"n"ot f-11-89 Compt€t6d: ll-89 lorrtror: Hi

EldvatrOn Oogth
0.0

DESCRIPTION OF MATEFIALS
lClacsiftc.tonl

S.mple
Blows

)amPro
Oopth
(FsolI

qb Coro
R6covoay

REMANKS

7.0-
7*

9.0-

15. e.-

18.0-

20.5-

I

I

I

Stiff to Hard Light Brown and Tan Fine
Sandy CLAY

(cL)

tt,
1.5

3.0

4.5

6.0

7.5

9.0

10.5

i4.0

15.5

19 .0

20.s

GROUNDWATER DATA

Groundwater encountered at
a depth of 10.0 feet during
drilling.

NOTE

Fine
( 1): stiff
Sandy SILT

organi c
(MH)

NorE (2):
Silty CLAY

sand

Hard
wi th

Reddish Brown

little fine
(cL)

llote: Location STA 36

24' left of centerline
70r

tttru

'otu, u

n t:rg
otr,,

llurEla,
Medium Dense Reddish Brown Clayey Fine to
Medium SAND (SC)

813 
1,

Hard Tan and Light Brown Fine Sandy CLAY

(cL)

13,,r/ I

Stiff Reddish Brown Silty CLAY

(cL) tr,
Medium Dense Reddish Brown Silty Fine SAND

with trace of clay
( sM)

Very Stiff Tan Clayey SILT and SHELL

FRAGMENTS with trace of fine sand
(MH )

ttor.,

Boring Teroinated at 20.5'

Sc.llo l":5' unloss otJr.r.wrsc notod
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PLATE 38

Report No. P-61-207

'No. ol blows req'd. lo, a 140 lb. hammer dropprng 30 in. to d.iv€ 2 in O.D., 1.375 in. l.O. sampl€r a tolalol l8 inches an thro€ 6
In increments. The sum of the last two incremants ot penelration i3 tsrmed the stsndard penet,ation rosistanc€, N.

FROEHLING & ROBERTSON, INC.
F ULL St.RVlCt tABOHAIOHl tS o ENGINEERING/CHEMICAI-
-ONE TiUNDNED YEARS OF SERVICE"

DArE January 27' 1989

SINCE

Client: Key Construction Cmpany

Project: Proposed Dan III, Fords Colony, Jares City County, Uirgin a

Eorins No. 8-2 lTorat oeprn: 20-5' lEtevarion: 41r lLocation, STA 37 + N, 24' teft of
Type ol Boring: H. . Auger lsrarteo: f-11-89 compr6r6d: l-lf-89 lDritt"r' Hill

El€vation Oaplh
nn

OESCRIPTION OF MATERIALS
(Clas!itication) Samplo

Blows

-amprE
Ospth
(Foell

c,l Coas
lecovort

REMARKS

0.7 :
1.5:

,.0 
:

5.0:
6.0 -

:
7 .5-
9.0

10.0-

znq

NOTE i) {sM 3s,-4
1.5

3.0

4.5

6.0

7.5

9.0

10.5

14.0

15.5

19.0

20.5

GROUNOWATER OATA

Groundwater encountered at
a depth of 7.0 feet during
drilling.

N0TE (1): Loose Light Brown
and Gray Silty Fine to liledium
SAND (Fiil )

N0TE (2): Stiff Dark Brown

0rganic SILT with little fine
sand

NOTE

Gray
SAND

(3) : l,ledi um Dense Light
Silty Fine to Medium

N0TE (4): Medium Dense Tan

Silty Fine SAND with trace
of clay

NOTE (2) ( I'tH )

Fgfll"rhiEn. 
Brown and Lisht Gray slarerlsC) *ou

Medium Dense Light Brown and Tan Silty
Fine to Medium SAND with trace of .luy (Sn)

ur,
468

NOTE (3) ( sM)

Loose Light Brown and Tan Clayey Fine
to Medium SAND (SC)

org

Loose Tan Silty Fine to Medium SAND (SM)
tu,

NOTE (4) ( sM) uro

Very Stiff Greenish Gray Fine Sanay CUV
with trace of shell fragments at 20,

(cL)

u tro

,rr
Boring Teminated at 20.5'

Scal€ 1"=5' unless olherwiso noled
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BORING LOG

PLATE 3C

Report No. P-61-207

'No otbtowsr€q'ct. lorat40tb.hamm€rdropping30in.todriva2ino.o.,l.375in. l.o.s8mpt€telotslollSinchosinthroo6
In increments. The sum of the tast tsro incr6m6nls ol p€notrstion is tormed tho standatd penetration tesislance. N.

FROEHLING & ROBERTSON, INC.
l-ULL StHVICL TABOHAIOHI ES . ENGINEERING/CHEMICAL
.ANE HUNDNED YEARS OF SENV'CE"

DATE JanuarY 27' 1989

Client: (ev Constrtction CmanY
Prolecl ProDosed Dan III, Fords Colony, Janes City County' Ui rginia

Bonng No.: B-3 ltotat Deptn: !Q.$r lEtevation: 37t Locarion: sTA 38 + 00, 24' left of
Type ot Boring: H- S. Auger lst"rt"o, f-11-89 compl6t6d -ll-89 lDritt"r, Hr

Elevatron Deoth
0.0

OESCRIPTION OF MATERIALS

{ClaEsilicalion)
Sampl€
Blows

sampr6
Oeplh
(Foor)

crl Core
Rocovery

REMARKS

:
1.5

-l3.0

6.0 -

9.0 -

13.0 -

20.5 -

Firm Black Silty 0rganic CLAY with roots
and wood (cH)

3g
1.5

3.0

4.5

6.0

7.5

9.0

10.5

14.0

15.5

19 .0

20.5

GROUNDWATER OATA

Groundwater encountered at
depth of 5.5 feet during
drilling.

I'I0TE (1): Loose Greenish

Brown Silty Fine to Medium SAND

wjth trace of clay and shell
fragments

[inn.Black tg Dark Gray Silty CLAY with
I i ttl e orqani cs ( CH )

t44

Loose Dark Gray Clayey Fine SAIID

(sc)

33

"3,
F'irm Dark_Greenjsh Brown Fine Sandy CLAY
with little organici - (cL) ,ZS

NOTE (l) ( sl,l) 5

Medium Dense Greenish Gray Silty Fine to
Medium SAND and SHELL FRAGFITNTS

(sM)

7.
3

Loose Greenish Gray Clayey Fine to Medium

SAND and SHELL FRAGMENTS

(sc)

34

'4. 3

Boring Tenrinated at 20.5'

Scalo l"=5' unloss olhe,wis€ noled

PC094_FORDS_COLONY_SEC_7 - 064



Fo.m No. 500

BORING LOG

PLATE 3D

'No olblowsreq'd.toral40lb.hammo.drogping30in.todriv€2ino.o.,t.325in. l.D.sampt€ratotatotlginchesinthrF6In inctemenls. The sum of the last two incremenls ol ponetration is tormed tho standard p6netration rasistance, N.

FROEHLING & ROBERTSON, INC.
FULL SERVICE LAEOHAIOHtES. ENGtNEEFttNc/CHEMICAt.ON E HUN DNED V EANS OF SENV'CE"

DATE January 27, Yng

Proiect: Proposed Dan lII, Fords Colony, JaEs City County, yirjinia
Totst Oepth: 20.5' Locarion: STA 38 + 60, 24' left of

Type of Boring: H.S. Start€d: l-11-89 Comptorod: 1-ll-89
DESCRIPTION OF MATERIALS

(Clslrilication)

Stiff Brown and Gray ClayeyoRcAt{rcs - 
(MH)

. l;5

3.0

4.5

6.0

7.5

9.0

10.5

14 .0

15.5

19 .0

20.5

Groundwater encountered at a

depth of l0 feet during drilling

I'I0TE ( 1) : l'ledi um Dense Tan

and Light Brown Silty Fine
to Medium SAND with trace of
clay

Very Stiff Tan and Brown Fine u ,r,

NoTE (1) (cL
trn

Loose.Light-Gray to Dark Gray SiItt Fineto Medium SAND (SM

Loose Black to Greenish Brown 0rganic Silty
Fine SAND

l'ledium Dense Light Brown and Tan Silty
Fine SAND with trace to little shell
fragments

Very Stiff Greenish Gray Silty CLAy with
trace of fine sand

Boring Teminated at 20.5,

Scalo l"=5' unlass otherwis€ not6d
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SINCE

r8E1

PLATE 4

FIEI,D EXPLORATION PROCEDURES

Disturbed Samplj.nq

Soil test borings rdere drilled in accordance with ASTM
D-L586 procedures with a CII[E-45 all terrain mounted drill rig, by
mechanically advancing hollow stem auger flights into the
ground. At regular intervals, the plug was removed from the
auger head, and soil samples $rere obtained with a standard 1.4'
I.D., 2" O.D. 20" long split tube sampler. The sampler was
attached to the end of nAWn size drill rods and lowered through
the augers to sampling elevation. The sampler was first seated
to penetrate loose cuttings and disturbed soil, then d.riven an
additional foot with blows of a 140 }b. hammer falling 30". The
sampler was then extracted from the soil, the plug reinserted
into the auger head, and the auger advanced to the next sampling
elevation. The number of blows required to drive the sampler
each 6' increment of penetration was recorded and is shown on the
boring logs. The number of blows required to drive the sampler
the final L2" is termed the penetration resistance. The penetra-
tion resistance, when properly evaluated, is an index to soil
density, strength and foundation support capacity.
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SINCE

1881

Client: Key Construction Company

Project: Dam III, Fords Colony

B-14ffio

1_ 00
98
96
84

5L.9

18.5

42
L8
CL

1X10-5
1XL0-6

B-1
9F0.5

100
99
95
84
70
64

60.5

23 .4

40
20
CL

Lx10-s
Lx10-6

B-2
3:6-4;s

100
86
24

L4.2

PLATE 5A

B-2
r alGT5. s

100
92
80
51

26.0

47
24
CL

1x10-5
1X10-6

Date:

Sample Location
Sample Depth (ft. )

Percent Passing
Sieve Sizeffi
No. L0
No. 20
No. 40
No. 60
No. 10 0
No. 200

Natural lvloisture ( t)

Liquid Limit
Plasticity Index
Classification

Estimated
Permeability (cn/sec)

Upper Range
Lower Range

James City County, Virginia
January 27, 1989

I^ABORATORY TEST RESULTS

20.0

NP*
NP
SIt{

1X1o-2
1X10-3

* NP - denotes nonplastic
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1881

Client: Key Construction Company

Project: Dam IfI, Fords Colony

PLATE 58

Date:

Sample Location
Sample Depth (ft.)

Percent Passing
Sieve Sizer

3/4"
L/2"
3/8"

No. 4
No. 10
No. 20
No. 40
No. 50
No.100
No. 200

Natural Moisture (t)

Liquid Limit
Plasticity Index
Classification

Estimated
Permeability (cm/sec)

Upper Range
Lower Range

James City County, Virginia
January 27, 1989

I,ABORATORY TEST RESULTS

B-3
3;6-4-:s

100
99
97
89
72
47

32.4

23.1

27
9

sc

lXL0 -4

LxL 0-5

B-3
g;6Td',. s

l_00
93
92
89
84
77
68
55
37
2T

13.6

t7 .4

Lx10-2
Lxl 0 

-3

B-4
3;6=.s

100
99
94
86

67 .4

22.4

37
16
CL

B-4gffi.s

100
98
93
83
62
36

24.t

38.9

49
L7
SIt{

1x1o-1
1X10-o

NP*
NP
SM

1x10'6
1X10 -7

* NP denotes nonplastic
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IMPORTANT INFORMATION
ABOUT YOUR

GEOTECHNICAL ENCINEERING REPORT

More construction problems are caused bv site subsur-
face conditions than any other factor As tioublesome as
subsurfacc problems can be, their frcquency ano cxtent
havc'bccn lessened considerably in rccent years. due in
rargc measure to programs and publications of ASFEz,
The Association of Enginc.ering Firms practicing in
the Ceoscienccs.

The following suggestions and observations are offered
to help you reduce thc geotechnical-relatecl delavs,
cost-overruns and other costly headaches that cin
occur during a construction proiect

A CEOTECHNICAL ENGINEERING
REPORT IS BASED ON A UNIOUE SET
oF PRO| ECT€PECIF|C EACTORS
A geotcchnical enginccring rcport is bascd on a subsur-
lace cxploration plan dcsigned to incorpor:rtc a uniquc
sct ol pro;c.ct-spccific he rors Thcsc typically inciudc:
the general nature of the structurc involvcd, its sizc ancJ
conliguration: the location of thc structurc on thc sitc
antl its oricntation; phvsical concomitants such as
Jcccss rclads. parking lots, and undcrgrouncl utilitics,
lttd thc lcvcl o[ adclitional risk whrch the clicrrr assumc(r
iry virtuc ol limitations imposcci ullon thc c.xploratory
program. 1b help avoid costly problcms, consuh thc
geotechnical engineer to determinc how any factors
which changc subsequent to thc datc of the rcport mav
af lcct its recommendations.

Unless your consulting geotcchnical cnginccr indicates
<tthcrwisc, uour Llclteihilical antlinet'rini rcpor| slrtruld rrol
Irc trscrl:

. Whcn thc naturc of the proposcd structure is
changcd, for example, if an of f ice building will be
erccted instead of a parking garage. or il a refriger-
ated warehouse will be built instcad of an unre-
frigcrated one;

. when the size or conf iguration of the proposecr
structure is altered:

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

r when there is a change of ownership, or
. for application to an adiacent site.

Ceotechntal enqineers cannttt acccpt responsihilitg for prohlems
which may develop if theg are not consulled after factors consid-
ered in their report's developmenl have chanqed.

MOST GEOTECHNICAL "FINDINCS''
ARE PROFESSIONAL ESTIMATES
Site exploration identif ies 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 ext;polated by geo-

PLATE 6

technical engineers who then render an opinion about
overall subsurface conditions, their likely reaction to
proposed construction activity, and appropriate founda-
tion design. Even under optimal circumstances actual
conditions 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 berween mare-
rials may be far more gradual or abrupt than a report
indicates. Actual conditions in areas not sampled may
differ from predictions. Not/ring can be done to prevent the
ununticiputed, hut stcps tan be taken to help minimize their
impact . For t h is reason , most cxperienced ou,ners retain their
qulecfurital rorrsullarrls lhntugh lhe construclion stage, to iden-
tify variances. conduct additional rests which may be
nec'ded, anrl to recommend solutions to problems
cncountcrc(l on sitc.

SUBSUREACE CONDITIONS
CAN CHANGE
Subsurface'conditions may be modif ied by constantly-
changirrg natural forces. Because a geotechnrcal engi-
ncr:ring rcport is bascd on conditions which existed at
the timc crt sutxurfacc crploration. (()nstrudion dcrisiorrs
:lrrrrrlr/ rrol hr'lrascd ()n a lleltccllntal enqineering reporl whttse
dLh'qLtuLrl nuu liavc hccn uffecleel bg ttmc. Speak with rhe geo-
tcchnical consultant to learn if additional tests are
advisablc be.krrc construction starts.

Construction operations at or adiacent to the site and
natural cvents such as floods earthqua!(es or ground-
water f luctuations may also affect subsurface conditions
and, thus. thc continuing adcquacy of a georechnical
report. The gcotechnical engineer should be kept
apprised of any such events, and should be consulted to
determine il additional tests are necessary.

GEOTECH NICAL SERVICES ARE
PERFORMED FOR SPECIFIC PURPOSES
AND PERSONS
Ccotechnical engineers' reports are prepared to meet
thc specific needs of specific individuals. A report pre-
ptrred 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 indi-
vidual other lhan the client should applu this report lor its
intended purpose wilhoul first conferring with the geotechnical

engineer. No person should applA lhis report for any purplse
other than thal originally contemplated without firsl conferring
with the gettlechnical engineer.
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A GEOTECHNICAL ENGINEERING
REPORT IS SUBJECT TO
MISINTERPRETATION
Costly problems can occur when other design profes-
sionals develop their plans based on misinterpretations
of a geotechnical engineering report. 1b help avoid
these problems, the geotechnical engineer should be
retained 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 final boring logs customarily are
included in geotechnical engineering reports. These logs
should not und.er ang circumstances fte redrawn 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 occurs, delays, disputes and unantici-
pated costs are the all-too-frequent result.

lir minimize the likelihood of boring log misinterpreta-
tion, qive conlractors readq access to the complete geotechnical
engineering report prepared or authorized for their use.
Those who do not provide such access may proceed un-

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 model dauses for use in writ-
ten transmittals. These are not exculpatory clauses
designed to foist geotechnical engineers' liabilities onto
someone else. Rather, they are definitive dauses which
identify where geotechn ical engi neers' responsibil ities
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 them dosely. Your geo-
technical engineer will be pleased to give full and frank
answers to your questions.

OTHER STEPS YOU CAN TAKE 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

Published bg

ntE AssoctAnoN
OF ENGINEERING FIRMS
PRACNCING IN THE GEOSCIENCES

88ll Colewille Road,/Suite C 106/Silver Spring, Maryland 20910/B0ll 165-2733
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SINCE

1881

HEAOOUARTERS: 3015 DUMBARTON ROAD. BOX 27524. RICHMONO, VA,23261.
TEL€PHONE AREA COOE (8(X) 264-2701

BRANCHES: ASHEVILLE, NC. BALTIMORE, MO. CHARLOTTE, NC.CHESAPEAKE, VA.
CROZET. VA o FAYETTEVILLE, NC o FREDEBICKSBURG, VA. GREENVILLE, SC.
RALEIGH. NC T ROANOKE. VA. STERLING, VA. SALISBURY, MD

REmr *.2 De^a *7 fuas CegvY
Secrrv.t 7/t/

@fiIl'

FROEHLING & ROBERTSON, INC.
FULL SERVICE IABORATORIES . ENGINEERS & CHEMISTS

"OVEN ONE HUNDBED YEARS OF SEBY'CE"

Fax. No: (804) 436-L674

Greenbrier Commerce Park
833 Professional P1ace, W.
Chesapeake, Virginia 23320
Telephone: (804) 436-111l-

February 28, 1989

Key Construction Company
P. O. Box 698
Clarkesville, Virginia 23927

Attn: Mr. Bill Nunn

Re: Construction Observations and Soils Testing
Dam III, Ford.s Colony
James City County, Virginia
F&R Record No. P-6L-207

Gentlemen:

As per your request, Froehling and Robertson, Inc. has
performed soil testing and site inspections for the referenced
project.

The initial excavation for the key trench r,rtas observed on
February 2, L989. This excavation was started on the left
abutment and extended to approximately STA 38+50. The excavation
was performed to depths of approximately L7 to L8 feet in the
area of STA 38+50 and tapered to shallower depths towards the top
of the abutment.

The soils encountered by the excavation at the time of our
observations on February 2 hrere judged to correlate very well
with the previous soil test borings, The soils at the base of
the excavation consisted of a greenish gray silty clay to clayey
fine sand.. These soils were judged to possess very Iow
permeability properties and were judged to be suitable for the
base of the key trench.

The black to greenish brown organic silty fine sand that was
encountered by boring B-4 17.5t to L2.0r depths) was observed in
the sides of the excavation. Some concern was expressed in our
original report (1-31-89) regarding the support capacity of this
material. This concern rras due to possible heavy concentrations

CITAFTERMEMEER M€MEERSI}€EI9O'
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of organic matter and very loose densities. The observations of
this material in the Jiaes of the excavation revealed no
concentrations of organic matter and the material appeared to be
Ioose to medium dense. Based on these observations, this stratum
of material was judged to be suitable for support of the dam

material.

We
will be

understand that material for construction of
obtained from the roadway cut located west of

site. A sample of this material was obtained from
stockpile on february 2 for laboratory classification and
testi-ng. The resulti of these tests are attached to this
Based on these results, this material was judged to be
for use in the core area of the d.am.

the core
the dam
a site
proctor
report.

suitable

The writer returned to the site on February L4, L989. At
this time, they key trench excavation had been completed and the
core material fraa 6een placed to approximately the original- site
grades. These construltion procedures were d.iscussed with l4r.
Mark Nunn on this date. Wa understand that the key trench
excavation I^ras extend.ed across the dam site at a depth of
approximately L7 feet and that the base soils remained relatively
c-o-nsistent witfr those that r^rere observed on February 2. We also
understand. that the depth of the key trench excavation tapered to
shallower depths towards the top of the right abutment.

Several test pits were excavated into the recently placed
core material. fhfs material appeared to be very well compacted'
It was recommended that field density tests be performed on this
material for the purpose of verifying and documenting th9 degree
of compaction. fhese tests were scheduled for the following day.

Six field density tests were performed on the recently
placed core material at varying elevations on February 15' 1989'
Based on these results, it iras- suspected that a stight change in
material had occurred. A second sample for proctor testing vras

obtained from the core on February L6. The results of this
proctor were used in calculating the percent compaction of our
tests on February L5. Although a slight change in material was
apparent, this iraterial was also judged to be suitable for
construction of the core.

The results of the field density tests revealed that this
material was very well compacted.. It is important to note that
the moisture coritent of ttris material $tas slightly higher than
its optimum moisture content. This is a very desirable
condition for the proPer construction of a dam.
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In conclusion, it appears that the construction of the dam
is proceeding in a proper manner. It is recommend.ed that
additional field density tests be performed as the dam material
is placed. The purpose of these tests is to verify and document
that proper compaction and moisture contents are achieved.

Froehling and Robertson, Inc., appreciates the opportunity
to work with you on this project. If you should have any
questions or if we may be of further service, please contact our
f irm.

Respectfully Submitted'
FROEHLTNG & ROBERTSON, INC.

.\tatut+
Vdhn P. Sensabaugh, P.E.
GEOTECHNICAL ENGTNEER

cc: AES
Attn: l'1r. James Bennett, P.E.
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REPORT OF SOIL CLASSIFICATION

CIient: Key Construction ComPanY
P. O. Box 698
Clarksville, Virginia 23927

Ford.s Colony, Dam III
James City County, Virginia

Project:

Date Sampled: 02-02-89

Sample Location: Site Stockpile (from roadway cut)
Sample Description: Orange silty CLAY with little fine sand

Test t"lethod: ASTtq D422, AST!1 DL140

TEST RESULTS

Sieve Size
No. 4
No. 10
No. 20
No. 40
No. 60
No.100
No. 200

Liquid Limit
Plastic Limit
Plasticity Index
Classification

Respectfully submi.tted.,
FROEHLTNG e RCBERTSON, rNC.

MATERIAI TESTING SERVICES

/re

* Passing
100
99.6
99.4
99.3
97.9
94.2
85.3

39
23
L6
CL

n P. Sensa
GEOTECHNICAL
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STNCE

FROEHLING & ROBERTSON, INC.
FULL SERVICE I-ABORATORIES . ENG]NEERS A CHEMISTS

"OVEN ONE HUNDNED YAANS OF SERY'CE"

1881
Fax. No.: (804) 436-L674

Record No.: P-6L-207

REPORT

833 Professional Place, W.
Chesapeake, Virginia 23320
Telephone: (804) 436-L11L

February 23, 1989

OF FIELD DENSITY TESTS

Client:

Project:

Date Made:

Key Construction Company
P. O. Box 698
Clarksville, Virginia 23927

Proposed Dam III
Fords Colony
James City County, Virginia

02-L5-8 9

Test
No.-T--

2
3
4
5
6

Test

Field
Density

(PCr)
108.5
110.0
108.8
110.2
115. 2
115. 0

FieId
Ivloisture

(t)
r.9.3
t_9.L
20 .4
19.3
t7.2
t7 .4

Optimum
Moisture

r_5.6
16. 6
16.5
L6.5
L6.6
16. 6

Maximum
Density

(PCF)
108.4
L08.4
108.4
108.4
108.4
L08.4

Percent
Compaction

100.1
l_01_.5
100.4
101.7
106.3
106.1

Locations: (A11 Distances are approximate)

1) Station 38+50 on center line of core, elevation 43.35rr 1.5'
below grade.

Station 38+00 on center line of core, elevation 38.251, 3.5'
below grade.

Station 37+50 on center line of core, elevation 38.08r, 2.01
below grade.

Station 37+00 on center line of core, elevation 37.651, 2.01
below grade.

2l

3)

4)

HEADOUARTERS: 301 5 DUMBARTON ROAD . BOX 27524 . RICHMOND, VA, 23261 .
TELEPHONE AREA CODE (8(X) 264.2701

BRANCHES: ASHEVILLE, NC. BALTIMOBE, MD. CHARLOTTE, NCoCHESAPEAKE, VAo
CROZET. VA o FAYETTEVILLE, NC. FREDERICKSBURG, VA o GREENVILLE, SC o
RALEIGH, NC. ROANOKE. VA. STERLING, VA o SALISBURY, MD

@fiIll
C}TAFTERMEMBER MEMS€RSI}€ElEO'
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s)

6

Station 36+50 on center line of
below grade.

Station 39+00 on center line
final grade.

It{aximum density in accordance with: ASTU D-698
Field d.ensity in accordance with: ASTM D-2922

Testing Technician: K. McMath

Respectful ly Submitted,
FROEELING & ROBERTSON, INC.

/re

core, elevation 39.00r, 3.0t

of core, elevation 47.201 ,

' <Jr
unders

TESTING SERVICES
. Sensabaugh, P.E.

GEOTECHNICA], ENGINEER
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AES, A PROFESSIONAL CORPORATION
Engineering & SurveYing

1761 Jamestown Road
WILLIAMSBURG, VIRGINIA 23185

(804) 253-0040
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WE ARE SENDING YOU T AttAChEd

I Shop drawings

I Copy of letter

AES CONSULTING ENGINEERS
Engineering, Surveying and Planning

5248 Olde Towne Road, Suite I
WILLIAMSBURG. VIRGINIA 23188

(804) 253-0040
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