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CERTIFICATE OF AUTHENTICITY

THIS IS TO CERTIFY THAT THE FOLLOWING ELECTRONIC RECORDS ARE
TRUE AND ACCURATE REPRODUCTIONS OF THE ORIGINAL RECORDS OF
JAMES CITY COUNTY GENERAL SERVICES DEPARTMENT- STORMWATER
DIVISION; WERE SCANNED IN THE REGULAR COURSE OF BUSINESS
PURSUANT TO GUIDELINES ESTABLISHED BY THE LIBRARY OF VIRGINIA AND

ARCHIVES; AND HAVE BEEN VERIFIED IN THE CUSTODY OF THE INDIVIDUAL

LISTED BELOW.

BMP NUMBER: PC09%4

DATE VERIFIED: May 31, 2012

QUALITY ASSURANCE TECHNICIAN: Leah Hardenbergh

(eaty F/Mmé&gé

LOCATION: WILLIAMSBURG, VIRGINIA

PC094_FORDS_COLONY_SEC_7 - 001



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 FileID  PC09%4
PIN: 3740100019
Subdivision, Tract, Business or Owner

Name (if known): Fords Colony
Property Description: Public Service Area
Site Address: ‘ 125 Firestone
Box: FCO001 Drawer: 1
Agreementss (in file as of scan date) N Book or Doc#: Page:

Comments:
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L. Al ervsion and sadiwent control measwes shall be installed ard myintained in
accordance with the "Virginia Erosion ard Scdiment Control  Hardbook®, The
contractor stall be thorughly familiar with all applicable moisures containcd
therein which may be pertirent to this project.
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IR, ’ 2. All points of construction ingress and ogress shall be protected by a temporary
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’ 3. Attsch the (iiter fabric to . Backfil] end compact the Vet Lo prevent tracking of mud onto pablic right-of-ways. An
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the wire fence snd estend it excavited sorl. entrasce permit frum VOOUT is recpuired prior to any construction activities within
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into tne trench. State right-of-«ays,

3. §cdixl-211: basins ard toeps, perimeter dikes, sodiment barriers and other measures
interded to trap sodirst on-site must be constructed as a first step in gradirg
and be mide function: tefcre upslope lard disturbarce takes place. Earthen
structures such a; dams, did =, and diversions must be sceded and malched with 19
days of installa. on. An on-site pre-construction meeting will be held between
U\Q'C?;xxrtm(mt ol hublic works and the Contractor to identify theee measures to
Le initially installed.
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Maintenance will irnclude the repair of measures damaged by any subcontractor
includirg those of the public utility coepanies. At the pre-construction
Extension of fabric and meeting, the contractor will supply Public Works with the mame of the irdividual
wire into the trench. who will be respensible for ensurirg maintenance of installed measures on a daily
basis.
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5. Surface flows over cut and fili slopes shall ke controlled by either rodirecting
flows f{rue transversirg the slopes or by installing mechanical devices to cafely
lower water downslope without causing erosion. A tenporary fill diversion (sStd.
& Spec. 1.16) shall be installed prior to the erd of each working day.
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o 15 2 o A ] - or «’:!S 'd\r\"x:tr.::i by the ergincer. Silt ferce shall be placed at the toe of the
SHOULDER | EXISTIUG PAYEMEUT -~ UEWS KOAD PROPOSED PAVEMEUT SHOULDER | DITCH stockpile after stripping of togeoll is caplete.
, L
| 127 TURU LALJE (1ascuT) (/Mafd : 8. The contiactor shall complete dralnage facilities within 30 -days following
, , . camletion of rawxgh grading at amy point within the project. The Installation of
S Z I'D')p Inlet e ] o drainxge facilities shall take precodence cver all  urderyroud  utilities. s
SRS L | IS ETEL with Grate L e l J J out.fall ditches fram drainnge structures shall be stabilized immediately after
SECTION | Sec7T7orS ‘|> : Wvr g e gy oy , maieaey 100wy . construction of same. ‘This includes installation of erosion control stone where
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9.  Permanent or temporary soil stabilizatlon mest be apolicd to all demxdad arcas
within 15 days after final grade is reachad on wiy portion of the site,  Soil
stabjlization must also be applied to deruded arcas which 7.y not be it final
grade ut will remain dormant (undisturbed) for lorger tian 30 days, Soil
stabilization measures include vegetative establishnent, m.iching ard the early
application of gravel base material on areas to be paved
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10. Mo more than 300* of sanitary sewer, storm sower, or welirlires are to le open at
one time, Following installatiom of any portion of trese itres, all disturtcd
arcas arc to be immediately stabilized (i.e., the sone day).
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CRUSHER RUL

Specific Application ,
‘P\ inis metnod of inlet protection is applicable where the inlet
i : eroins a relatively flat area (slopes no greater than 5 percent) where

\"’"" CFILL SECTION (TYR) sneet or overlane flows (not exceeding 0.5 cfs) are typical. The

11.  If distutbed arca stabilization is to be acconp ‘shal duriag Lhe months of
Decewber,) January, or February, stabilization shiall oconsist of miching in
accordarce with Specification 1.7%5. Secding will thon take pl wwe as s«er as the
season parmits.

12.  'The tcrm'f Secdiryy, Final Vogetatiive Cover or Stabilizaticon, on this site plan
shall mean the successful germinaition and establistrent «f A stable crass cover
fran a properly preparad seedbod containing the spevcificd amants of sool, lime,
ard Icr!'ijlizer in accordarce with Specification 1,66, Permanent  Seading.
Irrigation shall be rxuired as necessary to ensure establishment of grans cover.

metrod shall not apply to inlets receiving concentrated flows, such

a5 in streev or Fighway medians.
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13, Al}l slopes steeper than 3:1 shall require the use of erovcion control blankets
such as excelsior blankets to aid in the establichient of a vegetative cover.
Installation shall be in accordance with Specification 1.75, Mulching and
Manufacturer's Instructions.
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15. Teaemporary lirers, such as polyethylene sheets, shill be provided for ail paved
ditches until the permanent concrete liner is inetallext. .
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REFERENCE PROTECTIVE COVERING INSTALLATION CRITERIA 16. Paved diiches “shall be required wherever erosion is evident.  FParticular
607 VIRGINIA DEPARTMENT attentioii shall be paid to those areas where grades exceod 3%.
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HIGHWAYS AND TRANSPORTATION jraoe | 17.  ‘Pemporary. ercsion control - measures are not to be ‘remowved cntil all disturbod
Surfoce ( ’ areas are stobilized. After stabilization is oaplets, afl measures shall be
removed within 30 days. Tropped sodiment shall be sprect and sceded.
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FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES * ENGINEERS & CHEMISTS
“OVER ONE HUNDRED YEARS OF SERVICE"

®
Greenbrier Commerce Park
1881 833 Professional Place, W.
Chesapeake, Virginia 23320
Fax. No.: (804) 436-1674 Telephone: (804) 436-1111

January 31, 1989

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

Attn: Mr. Bill Nunn

Re: Subsurface Exploration and Geotechnical Analysis
Proposed Dam III, Fords 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, 1989 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

BRANCHES: ASHEVILLE, NC @ BALTIMORE, MD® CHARLOTTE, NC # CHESAPEAKE, VA e

CROZET, VA @ FAYETTEVILLE, NC @ FREDERICKSBURG, VA @ GREENVILLE, SC e s =
RALEIGH. NC @ ROANOKE, VA @ STERLING, VA @ SALISBURY, MD CHARTERMEMBER  CHARTERMEMBER  MEMBER SINCE 1904
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and B-4 were located on opposite abutments at approximately the
normal pool elevation. Borings 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 determinations were performed
on selected split spoon samples. The purpose of these tests were
to provide data for correlations with support strength and
permeability properties. The results of these tests are included
on PLATES 5A and 5B.

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 (SM to SC). These materials contained
varying amounts of shell fragments below depths of 7.5 to 18 feet
(elev., 28 to 34 +/-).

The borings located on the abutments generally encountered
sandy to silty CLAYS to depths of 12 to 15 feet. Silty SANDS

containing appreciable amounts of fines were predominate below
these depths.

The borings located in the base area encountered very
nonuniform soil conditions. Boring B-2 (STA 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 this 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°® to 1X10-® cm/sec.

The permeability of the nonplastic relatively clean SANDS
(SM) is estimated to be on the order of 1X1072 to 1X1073 cm/sec.

The permeability of the silty to clayey SANDS (SM to SC)
containing appreciable amounts of fines is estimated to be on the
order of 1X10-% to 1X10-% cm/sec.

Analysis and Recommendations

The soils encountered beneath the surficial layer of organic
soils (1.5' +/-) are judged to be suitable for support of 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 12.0 feet at boring B-4. It 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 conditions that were 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 construction and will be dependent upon the
soils that are encountered.

The key trench along the abutments should extend to depths
of approximately 10 to 12 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 +/-) is
expected to extend to a depth on the order of 12 to 14 feet after
site stripping. This is the area where the greatest variations
in soil conditions were encountered. As a result, the greatest

amount in adjustments of the key trench depth are expected in
this area.

Acknowledgement

Froehling and Robertson, Inc. appreciates the opportunity to
work with you on this project. If there are any questions or if
we may be of further service, please contact our firm.
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” o FROEHLING & ROBERTSON, INC.
_' JOHN P. SENSABAUGH 2% & f - !
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15788
, O é& John P, Sensabaugh, P.E.
“’o% S GEOTECHNICAL ENGINEER
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CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES
ASTM Designation: D 2487 - 83
(Based on Unified Soil Classification System)

PLATE 1

SOIL ENGINEERING

Cntena tor Assigmng Group Symbols and Group Names Using Laboratory Tesis*

Sod Class-ficaron

Coarse-Graned Sois
More Man 50% retained
No. 200 sieve

Fine-Grained Soils
50% or more passes the
No. 200 sieve

on

FiQhly organic soils

Group  Group Name?
Symbol
. Graveis Ciean Graveis Cuz4ana 15Cc 53" Gw Well graded graver
More 1nan 50% coarse Less than 5% fines®
frachon rewined on Cu=d anaror 1>Ce»3f GP Poorly graced gravel
No. 4 sieve
Gravels wih Fines Fines classdty as ML or M GM™ Sary grave’ "
More than 129 fnes®
Fines classity as CL or CH GC Clayey gravet’ 7
Sends Clean Sanos Cuz6 and 15 Ccx3f SwW Well-graced sand’
50% or more of coarse Less than % tnes®
fracton passes No. Cu«6 and/or 1»Cc» 3¢ sP Poorly graded sand’
4 siove
Sands wih Fines Fines classity as ML or MH SM Suty sang "™’
More than 12% tines” .
Fines classity as CL or CM SC Clayey sana®“*
Sins and Clays inorganic PI>7 and piots on or above cL Lean clay** ¥
Liquid umit iess than 50 “A" kne’
Pl<4 of plots below “A™ Mt Surtt ¥
line’ .
organic Liquid hmit - oven dried | 0.78 oL Organic clay* ! ¥
Liquid bmit - not aned Organic sin”* 40
Siits and Clays inorganic Pl plots on or above “A" line CH Fat clay"* ¥
Liquid kmnt 50 or more
Pl piots below “A" line MH Elastic sin*+ ¥
organic Liquid fimit - oven anied _ 0.75 OH Organic clay**¥*
Liquid limit - not orned
. Organc ™+ 40
Primarnily organic maner. dark in coior. and organ< odor PT Peal

“Based on U matenal passing he 3n. (7Smm) meve.

%% heid samp ot bo o Borh,
“with cobbies of Doulaers. of DOIN"* 10 GFOup Name.

CGraveis with 5 10 1279 hnes require dual symools:

[+
sad ‘c“-oob'o Ce = D..JD.

#y s CONtaine 215% sand. acd “weh sand” 10 roup

‘4 Anerderg kmas piot 10 halches ares sod s 8 CL-ML.
oy cisy

"1t sou contams 15 10 29% plus NO 200. 800 “weth sand”
o “with gravel.” whicheve! 13 precominant
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GW-GM wet-grased gravel wan s name. % soat comanazI0W pius no 200 predomenantty send.
GW-GC wek-raceq gravel wen clay Cu tnes classity a8 CLML. use dusl symbol GC-GM. or acd “ssndy” 10 10 Group name
GP-GM poorty graced gravel ewh s SC-SM. N sod comansZ 0% plus NO. 200. precomenantly
GP-GC poorty graced grave: weh clay . " fnes are organc. aid “wah orgenec inet”’ 10 Proup Orevei. 800 “‘gravelly” 10 Qroup name.
WaN S 10 12% fines requwe dual SyMbols: Aome. “Piza and pios on or above “A” ne.
SW-SM wel-graced sand wen sit v o0i conmane 215% grave. a0 “with gravel” & group OPiara or prors Deiow A" bna.
SW-SC wei-graced ssnd wih clay neme. PPt picts on or adove “A” e
SP-SM poonty graced sand with sl %1 piows beiow “A" hne.
SP-SC poorly graded sang wih clay
SIEVE aNaLYSIS
®© 7
| seactnesa | sievt e For clossificution of fine—~grained soils
PR L LA SN LK) o X0 ond Tine-gremed Traction of coor e - gramed //
; 0 seils g y.
AN [ [ Eovation of A= line \‘QV : /
° 21N LS x Herizoatsl ot Pled to LL=255, KA e ok
z \ s ¥ o T rI-0TILL-20) b Q »/
" \ [0 cnen < z Equotion of *U'line I L7 y
N N “s = Verticol ot LL =i§ te Ple e o\e\
< > then P1=09(LL-D) Vi :
; \\ - " s = -
- v N ® z (%] ﬂ
o Ot taa o - /
& - / \2
< 4 I 0 & < 20} Z Q-
<< -
N Oo=007 ' a ,’ QVO / MH o OH
Vs
. I 00 - /
N — e "~ oF A v
™ w0 ¥ e 03 °0 1 22 :1 -y Lo OL
PAATICLE SIZE IN MILLIMETERS o]
[}
O
Qo egihe e g.ﬁ,&.%." % 0 w16 0 e 0 7% 0 % wo o

LICUID LIMIT (LL)
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KEY TO BORING LOG SOLL CLASSIFICATIONS

Soils Identification

IDENTIFICATION OF SOIL TYPE IS MADE ON THE BASLIS OF AN ESTIMATE OF PARTICLE
SIZE FOR PREDOMINANTLY COARSE-GCRAINED SOILS AND ON THE BASIS OF COHESIVENESS
(PLASTICITY) FOR PREDOMINANTLY FINE-GRAINED SOILS. WHEN A SOIL SAMPLE CONSISTS OF

TWO OR MORE SOIL TYPES, THE PERCENTAGES OF THE TYPES ARE ESTIMATED BY WEIGHT AND
INDICATED BY DESCRIPTIVE TERMINOLOGY.

Soil Type Particle Size Soil Descriptive
Boulder 12 in. Component Term Percentage
Cobble 3 - 12 in. . ) y ”
Cravel-Coarse 3/4 - 3 ia. Major Uppercase Letters over 507
~Fine e = 3/4 in. . .
Sand - Coarse 110 - #4 Secondary Adjective 35 - 50X
- Medium #40 - #10
- Fine 1200 - #40 Others Some , 20 - 35%
Silt (non-cohesive) #200 _ Lictle 10 - 20%
Clay (cohesive) 200
Trace 0 - 10%
Notes: 1) Particle size is designated by U.S. Standard Sieve Sizes

2) Atterberg Limit determinations are often used to classify fine-grained
soils (silcs and clays).

Relative Density or Consistency

THE STANDARD PENETRATION RESISTANCE VALUES (N-VALUES) ARE USED TO DESCRIBE THE
RELATIVE DENSITY OF COARSE-GRAINED SOILS OR THE CONSISTENCY OF FINE-GRAINED SOILS.

RELATIVE DENSITY CONSISTENCY
Tera ‘ N-Value Term N-Value
Very Loose 0 -4 - Very Soft 0-1
Loose 5-9 Soft 2 -4
Med {um-Dense 10 - 30 Firm 5 -8
Dense 3l - 50 Stiff 9 - 16
Very Dense over 50 Very Stiff 17 - 30
Hard 31 - 50
Very Hard aver 50
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Form No. 500

SINCE
BORING LOG
FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES ¢ ENGINEERING/CHEMICAL
PLATE 3A “ONE HUNDRED YEARS OF SERVICE"
®
Report No.  P-61-207 ve sl DATE January 27, 1989
Client: Key Construction Company
Project: Proposed Dam III, Fords Colony, James City County, Virginia
Boring No.:  B-1 ITma] Depth:  20.5' |Elevntion: 46+ Location: STA 36 = 70, 24' Left of
Type of Boring: H.S. Auger lStanedr 1-11-89 Completea: 1-11-89 ’Driller: Hill
* Sample
DESCRIPTION OF MATERIALS % Core
Elovation %3-5' {Ciassitication) :l.o':’:. :)Fz‘::)‘ Recovery REMARKS
U.s . IE1T) 3
J:m 8 g GROUNDWATER DATA
=] stiff to Hard Light Brown and Tan Fine 11, 1.5 Groundwat tered at
ater enco
“—] Sandy CLAY 16| 5 g roundwater encountered a
- 14 a depth of 10.0 feet during
- 15, ¢ drilling.
- %1319
— (L) [® 6.0
-
;'0 ROTELZT™ 12,8 7.5
*_] Medium Dense Reddish Brown Clayey Fine to 8 )
— Medium SAND 13
oo edium SAN (sC) 14 4.
Uy 13 . .
=—4 Hard Tan and Light Brown Fine Sandy CLAY 1719 10.5 NOTE (1): Stiff Brown organic
] : Fine Sandy SILT (MR)
—1
— (cL)
13.0
= Stiff Reddish Brown Silty CLAY v
- oL 14.0
15.8 (CL) |87, NOTE (2): Hard Reddish Brown
=] Medium Dense Reddish Brown Silty Fine SAND 15.5 Silty CLAY with little fine
: with trace of clay sand (CL)
18.0— (SM)
: Very Stiff Tan Clayey SILT and SHELL 19.0
—| FRAGMENTS with trace of fine sand 6 )
10
2054 (M) | 131205
- . . \ : Note: Llocation STA 36 + 70,
: Boring Terminated at 20.5 24' left of centerline
]
—
-
=
o
—1
-
—
-
-
—]
q
-
—
3
-
ﬂ
-
-
-
"NO Of blows req'd. {01 a 140 1b. hammer dropping 30 n. to drive 21n 0.D., 1.375in. L.D. sampler a total of 18 inches intnree 6 Scale 178" unless otherwise noted

n P'@B%T"#‘(bhﬁ%ﬂ m@h\?eéﬁs lyq chzemems of penetration is termed the standard penetration resistance, N.




Form No. 500 SINCE

BORING LOG
FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATOHIES » ENGINEERING/CHEMICAL
PLATE 3B “ONE HUNDRED YEARS OF SERVICE”
®
Report No. P-61-207 1881 DATE January 27, 1989
Client: Key Construction Company
Project: Proposed Dam III, Fords Colony, James City County, Virginia
Boring No.: B-2 Total Depth:  20.5' lEIevation: 4II Location: STA 37 + 40, 24' left of
Type of Boring:  H.S. Auger |started:  1-11-89 Completed: 1-11-89 Driter:  Hill
. Sample
DESCRIPTION OF MATERIALS % C
Elevation noe;;;n {Classification) :Iaon;;:le :;:;:(r; Reco:’;:y AEMARKS
0.7 NOTE (1) {SML43 5 GROUNDWATER DATA
1.5 —}__NOTE (2) (MH) 4 15
3 0-: lﬁ?ggesk&ﬂht Brown and Light Gray Clayey(sc) 4 4 g 0 Groundwater encountered at
. 3. .
—| Medium Dense Light Brown and Tan Silty 6 8 a ‘?ep'f" of 7.0 feet during
- Fine to Medium SAND with trace of clay (sM) 9 4.5 drilling.
.0
o 1_NOTE (3) sm]* 68| ¢,
" = Loose Light Brown and Tan Clayey Fine 4 4
7 5} _to Medium SAND : ' {(sC) 3 7.5
—1 Loose Tan Silty Fine to Medium SAND (M) 7 3
9.0 9.0
10.0=]__NOTE (4) (SM) |6 3
0 41 10.5
- NOTE (1): Loose Light Brown
— and Gray Silty Fine to Medium
- o ] - SAND (Fi1l)
— Very Stiff Greenish Gray Fine Sandy CLAY 14.0
= with trace of shell fragments at 20' 6 814
. 15.5 NOTE (2): Stiff Dark Brown
- Organic SILT with 1ittle fine
— sand
q
- 7 19.0 NOTE (3): Medium Dense Light
— (CL) 813 Gray Silty Fine to Medium
20.5 20.5 SAND
Z] Boring Terminated at 20.5'
——1 NOTE (4): Medium Dense Tan
. Silty Fine SAND with trace
- of clay
—
q
=
wt—
—ﬁ
——
—
-
ey
-
-
—
.
—
q
ﬂ
—
q
an—
-
-
-
‘No. of blows req’d. for a 140 ib. hammer dropping 30 in. to drive 2in 0.D., 1.375in. L.D. sampler a total of 18inches inthree 6 Scale 1"=5' unless otherwise noted

in.increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.
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Form No. 500

SINCE
BORING LOG
FROEHLING & ROBERTSON, INC.
FULL SERVICE LABORATORIES ¢ ENGINEERING/CHEMICAL
PLATE 3C “ONE HUNDRED YEARS OF SERVICE"
®
Report No.  P-61-207 1881 DATE January 27, 1989
Client: Key Construction Company
Project: Proposed Dam III, Fords Colony, James City County, Virginia
Boring No.:  B-3 lTotal Depth: 20.5* lElevation: 37+ Location: STA 38 + 00, 24’ left of
Type of Boring: H. S. Auger [starteq: 1-11-89 Compteted:  1-11-89  [orier: Hill
* Sample
DESCRIPTION OF MATERIALS % Cor
Elevation ODme (Classification) 2:!:;26 :)Fee;:"; Recov;y REMARKS
T - - - >
- E;gmwg‘\)gck Silty Organic CLAY with roots(CH) 3 3 e GROUNDWATER DATA
1.5 .
—_ ﬂ{'{‘]g‘gﬁga,ﬁ?cg”k Gray Silty CLAY with (CH) 6 4 4 Groundwater encountered at a
3.0 ] n 3.0 depth of 5.5 feet during
— : 33 drilling.
—] Loose Dark Gray Clayey Fine SAND 3 4.5
6.0 — Ol 321 .,
—4 Firm Dark Greenish Brown Fine Sandy CLAY 3 :
—{ with little organics (cLy® 23
7.5 7 7.5
=] NoTE (1) (SH) 4 oo
2.0 7 Medium Dense Greenish Gray Silty Fine to 77 )
"1 Medium SAND and SHELL FRAGMENTS 3 10.5
: SM)
13.0 q (
- 7 ; 14.0
- 4
=] Loose Greenish Gray Clayey Fine to Medium 15.5
—4 SAND and SHELL FRAGMENTS
-] NOTE (1): Loose Greenish
- Brown Silty Fine to Medium SAND
- 7 19.0 with trace of clay and shell
] 4
5 fragments
20,5—-1 (sC) 20.5 J
] Boring Terminated at 20.5'
-
=
q
-
—
-
-—1
—
=]
-
o
*No. of blows req'd. tor a 140 Ib. hammer dropping 30 in. to drive 2in 0.D., 1.375in. 1.D. sampler a total ot 18 inches inthree & Scale 1=5' unless otherwise noted

\n increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.
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BORING LOG
FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES ¢ ENGINEERING/CHEMICAL

PLATE 3D “ONE HUNDRED YEARS OF SERVICE"
®
Report No.  P-§1-207 ‘ te e DATE January 27, 1989
Client: Key Construction Company
Project: Proposed Dam III, Fords Colony, James City County, Virginia
Boring No.: B-4 lTotal Depth:  20.5" IEIevation: 46 Location: STA 38 + 60, 24' left of
Type of Boring:  H.S. Auger IStaned: 1-11-89 Completed: 1-11-89 Oriller: Hill
* Sample
DESCRIPTION OF MATERIALS % Cor:
Elevation 8e.;an (Classification) g‘q‘::::le ([;a:ltr; Reco:o:y REMARKS
—{ Stiff Brown and Gray Clayey SILT and 55
— ORGANICS (MH) 8 155 GROUNDWATER DATA
1.5 3 Very Stiff Tan and Brown Fine Sandy SILT 6 o
— MO 7T11] 3. Groundwater encountered at a
3.0 —{ Very Stiff Tan and Brown Fine Sandy CLAY 9 8 ) depth of 10 feet during drilling
4.5 ] (cL) 5 14 4.5
3 NoTE (1) )| %12 4,
8.0 3 Tcose Light Gray to Dark Gray SiTty Fine 2 ‘
7 5] to Medium SAND (SM) 23 7.5
- 2 )
] Loose Black to Greenish Brown Organic Silty 22 9.0
-4 Fine SAND 2
- 2 3
i 10.5
-
12.0 (SM) .
- NOTE (1): Medium Dense Tan
- Medium Dense Light Brown and Tan Silty and Light Brown §1‘lty Fine
=] Fine SAND with trace to little shell 10 14.0 to Medium SAND with trace of
“—] fragments 13 g 15.5 clay
17.0 3 (M)
~ Very Stiff Greenish Gray Silty CLAY with
—1 trace of fine sand 19.0
-t 3]
— cL)f 10
20.5 (CLN 18l s
: Boring Terminated at 20.5'
3
-
-
-
=3
q -
_—
3
]
—_
3
-
“No. ot blows req'd. for a 140 Ib. hammer dropping 30 in. to drive 2in 0.0.,1.375in.1.D. sampler a total of 18 inchesinthree 6 Scale 1”=5' uniess otherwise noted

In. increments. The sum of the last two increments of penetration is termed the standard penetration resistance, N.
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PLATE 4

FIELD EXPLORATION PROCEDURES

Disturbed Sampling

Soil test borings were drilled in accordance with ASTM
D~1586 procedures with a CME-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 were obtained with a standard 1.4"
I.D., 2" 0O.D. 20" 1long split tube sampler. The sampler was
attached to the end of "AW" size drill rods and lowered through
the augers to sampling elevation. The sampler was first seated
to penetrate loose cuttings and disturbed soil, then driven an
additional foot with blows of a 140 1lb. 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 12" 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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Client: Key Construction Company

Project: Dam III, Fords Colony
James City County, Virginia

Date: January 27, 1989

LABORATORY TEST RESULTS

Sample Location B-~1 B-1 B-2
Sample Depth (ft.) 4.5-6.0 9.0-10.5 3.0-4.5

Percent Passing
Sieve Size

No. 4 100
No. 10 99
No. 20 100 95
No. 40 98 84 100
No. 60 96 70 86
No. 100 g4 64 24
No. 200 51.9 60.5 14.2
Natural Moisture (%) 18.5 23.4 20.0
Liquid Limit 42 40 NP*
Plasticity Index 18 20 NP
Classification CL CL SM
Estimated
Permeability (cm/sec)
Upper Range 1X1075 1X1075 1x10°2
Lower Range 1X10°6 1x1076 1X1073

* NP - denotes nonplastic
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PLATE 5A

100
92
80
51

26.0

47
24
CL

1xX10°°
1x10°6
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Client: Key Construction Company

Project: Dam III, Fords Colony
James City County, Virginia

Date: January 27, 1989

LABORATORY TEST RESULTS

Sample Location B-3 B-3
Sample Depth (ft.) 3.0-4.5 9.0-10.5

Percent Passing
Sieve Size

in 100
3/4" 93
1/2" 92
3/8" 89
No. 4 100 84
No. 10 99 77
No. 20 97 68
No. 40 89 55
No. 60 72 37
No. 100 47 21
No. 200 32.4 13.6
Natural Moisture (%) 23.1 17.4
Liquid Limit 27 NPpP*
Plasticity Index 9 NP
Classification sC SM
Estimated
Permeability (cm/sec)
Upper Range 1x10°% 1X10°2
Lower Range 1x10°° 1x10°3

* NP - denotes nonplastic
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. IMPORTANT INFORMATION ‘

PLATE 6

ABOUT YOUR
GEOTECHNICAL ENGINEERING REPORT

More construction problems are caused by site subsur-
face conditions than any other factor As troublesome as
subsurtace problems can be, their frequency and extent
have been lessened considerably in recent years, due in
large measure to programs and publications of ASFE/
The Association of Enginecring Firms Practicing in

the Geosciences.

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

A GEOTECHNICAL ENGINEERING
REPORT IS BASED ON A UNIQUE SET
OF PROJECT-SPECIFIC FACTORS

A geotechnical engincering report is based on a subsur-
tace exploration plan designed to incorporate a unique
set ol project-specific tactors. These typically include:
the general nature of the structure involved, its size and
contiguration: the location of the structure on the site
and its orientation; physical concomitants such as
access roads, parking lots, and underground utilities,
and the level of additional risk which the client assumed
by virtue of limitations imposed upon the exploratory
program. To help avoid costly probiems, consult the
geotechnical engineer to determine how any factors
which change subsequent to the date of the report may
aftect its recommendations.

Unless your consulting geotechnical engincer indicates
otherwise, your geotechnical engincering report should not
be used:

« When the nature of the proposed structure is
changed, for example, if an oftice building will be
erected instead of a parking garage. or it a refriger-
ated warehouse will be built instcad 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;

e when there is a change of ownership, or

« for application to an adjacent site.

Geotechnical engineers cannot accept responsibility for problems
which may develop if they 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
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 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 prevent the
unanticipated, but steps can be taken to help minimize their
impact. For this reason, most experienced owners retain their
geotechnical consultants through the construction stage, to iden-
tify variances, conduct additional tests which may be
needed, and to recommend solutions to problems
cncountered on site.

SUBSURFACE CONDITIONS
CAN CHANGE

Subsurface conditions may be modified by constantly-
changing natural forces. Because a geotechnical engi-
neering report is based on conditions which existed at
the time of subsurface exploration. construction decisions
should not be based on a geotechnical engineering report whose
adequacy may have been affected by time. Speak with the geo-
technical consultant to learn if additional tests are
advisable belore construction starts.

Construction operations at or adjacent to the site and
natural events such as floods, earthquakes or ground-
water fluctuations may also affect subsurface conditions
and., thus, the continuing adequacy of a geotechnical
report. The geotechnical engineer should be kept

~ apprised of any such events, and should be consulted to

determine it additional tests are necessary.

GEOTECHNICAL SERVICES ARE
PERFORMED FOR SPECIFIC PURPOSES
AND PERSONS

Geotechnical 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 indi-
vidual other than the client should apply this report for its
intended purpose without first conferring with the geotechnical
engineer. No person should apply this report for any purpose
other than that originally contemplated without first conferring
with the geotechnical 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. To 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 personnel) and laboratory evaluation
of field samples. Only final boring logs customarily are
included in geotechnical engineering reports. These logs
should not under any circumstances be 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.

To minimize the likelihood of boring log misinterpreta-
tion, give contractors ready 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 disclaiming 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 claims being lodged against geotechnical
consultants. To help prevent this problem, geotechnical
engineers have developed model clauses for use in writ-
ten transmittals. These are not exculpatory clauses
designed to foist geotechnical engineers’ liabilities onto
someone else. Rather, they are definitive clauses which
identify where geotechnical engineers’ responsibilities
begin and end. Their use helps all parties involved rec-
ognize their individual responsibilities and take appro-
priate action. Some of these definitive clauses are likely
to appear in your geotechnical engineering report, and
you are encouraged to read them closely. 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 by

THE ASSOCIATION
OF ENGINEERING FIRMS
PRACTICING IN THE GEOSCIENCES

'8811 Colesville Road/Suite G106/Silver Spring, Maryland 20910/(301) 565-2733

0788 3M
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FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES « ENGINEERS & CHEMISTS
“OVER ONE HUNDRED YEARS OF SERVICE”

° Greenbrier Commerce Park
1881 833 Professional Place, W.
Chesapeake, Virginia 23320
Fax. No: (804) 436-1674 Telephone: (804) 436-1111

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, Fords Colony
James City County, Virginia
F&R Record No. P-61-207

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 was observed on
February 2, 1989. This excavation was started on the left
abutment and extended to approximately STA 38+50. The excavation
was performed to depths of approximately 17 to 18 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 were 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 low
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 (7.5' to 12.0' 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 was due to possible heavy concentrations

HEADQUARTERS: 3015 DUMBARTON ROAD e BOX 27524 ¢ RICHMOND, VA, 23261 e
TELEPHONE AREA CODE (804) 264-2701

BRANCHES: ASHEVILLE, NC @ BALTIMORE, MD @ CHARLOTTE, NC ¢ CHESAPEAKE, VA e

CROZET, VA @ FAYETTEVILLE, NC @ FREDERICKSBURG, VA @ GREENVILLE, SC e

RALEIGH, NC @ ROANOKE, VA @ STERLING, VA @ SALISBURY, MD CHARTER MEMBER
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of organic matter and very loose densities. The observations of
this material in the sides of the excavation revealed no
concentrations of organic matter and the material appeared to be
loose to medium dense. Based on these observations, this stratum
of material was judged to be suitable for support of the dam
material.

We understand that material for construction of the core
will be obtained from the roadway cut located west of the dam
site. A sample of this material was obtained from a site
stockpile on February 2 for laboratory classification and proctor
testing. The results of these tests are attached to this report.
Based on these results, this material was judged to be suitable
for use in the core area of the dam.

The writer returned to the site on February 14, 1989. At
this time, they key trench excavation had been completed and the
core material had been placed to approximately the original site
grades. These construction procedures were discussed with Mr.
Mark Nunn on this date. Wwe understand that the key trench
excavation was extended across the dam site at a depth of
approximately 17 feet and that the base soils remained relatively
consistent with those that were 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. This 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 the degree
of compaction. These 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 was suspected that a slight change in
material had occurred. A second sample for proctor testing was
obtained from the core on February 16. The results of this
proctor were used in calculating the percent compaction of our
tests on February 15. Although a slight change in material was
apparent, this material 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 content of this material was 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 recommended 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
firm.

Respectfully Submitted,
FROEHLING & ROBERTSON, INC.

hn P. Sensabaugh, P.E.
GEOTECHNICAL ENGINEER

cc: AES
Attn: Mr. James Bennett, P.E.
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REPORT OF SOIL CLASSIFICATION

Client: Key Construction Company

P. O. Box 698

Clarksville, Virginia 23927
Project: Fords Colony, Dam IIT

James City County, Virginia
Date Sampled: 02-02-89

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

Test Method: ASTM D422, ASTM D1140

TEST RESULTS

Sieve Size $ Passing
No. 4 100
No. 10 99.6
No. 20 99.4
No. 40 99.3
No. 60 97.9
No. 100 94.2
No. 200 85.3
Liquid Limit 39
Plastic Limit 23
Plasticity Index 16
Classification CL

Respectfully submitted,
FROEHLING & ROBERTSON, INC.

LR S

Jéhn P. Sensabaugh, P.E.
GEOTECHNICAL ENGINEER

ol B Saondsr)ly

11 B. Saunders
MATERIAL TESTING SERVICES

/re
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FROEHLING & ROBERTSON, INC.

FULL SERVICE LABORATORIES * ENGINEERS & CHEMISTS
“OVER ONE HUNDRED YEARS OF SERVICE”

® 833 Professional Place, W.
18 81 Chesapeake, Virginia 23320
Fax. No.: (804) 436-1674 Telephone: (804) 436-1111
Record No.: P-61-207 February 23, 1989
REPORT OF FIELD DENSITY TESTS
Client: Key Construction Company
P. O. Box 698
Clarksville, Virginia 23927
Project: Proposed Dam III
Fords Colony
James City County, Virginia
Date Made: 02-15-89
Field Field Optimum Maximum
Test Density Moisture Moisture Density Percent
No. (PCF) (%) (%) (PCF) Compaction
1 108.5 19.3 16.6 108.4 100.1
2 110.0 19.1 16.6 108.4 101.5
3 108.8 20.4 16.6 108.4 100.4
4 110.2 19.3 16.6 108.4 101.7
5 115.2 17.2 16.6 108.4 106.3
6 115.0 17.4 16.6 108.4 106.1

Test Locations: (All Distances are approximate)

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

2) Station 38400 on center line of core, elevation 38.25', 3.5'
below grade.

3) Station 37+50 on center line of core, elevation 38.08', 2.0°'
below grade.

4) Station 37+00 on center line of core, elevation 37.65', 2.0°'
below grade.
HEADQUARTERS: 3015 DUMBARTON ROAD e BOX 27524 « RICHMOND, VA, 23261 @
TELEPHONE AREA CODE (804) 264-2701
BRANCHES: ASHEVILLE, NC e BALTIMORE, MD @ CHARLOTTE, NC @ CHESAPEAKE, VA e
CROZET, VA @ FAYETTEVILLE, NC @ FREDERICKSBURG, VA ¢ GREENVILLE, SC e a-aialf
RALEIGH, NC @ ROANOKE, VA @ STERLING, VA e SALISBURY, MD CHARTERMEMBER  CHARTERMEMBER MEMBER SINCE 1904
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5) Station 36+50 on center line of core, elevation 39.00', 3.0'
below grade.

6 Station 39400 on center line of core, elevation 47.20',
final grade.
Maximum density in accordance with: ASTM D-698

Field density in accordance with: ASTM D-2922

Testing Technician: K. McMath

Respectfully Submitted,
FROEHLING & ROBERTSON, INC.

Ap®il B. Saunders / John P. Sensabaugh, P.E.
ERIALS TESTING SERVICES GEOTECHNICAL ENGINEER

/re
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WE ARE SENDING YOU MAttached L] Under separate céver via the following items:
[ Shop drawings [J Prints [J Plans [l Samples [ Specifications
O] Copy of letter [J Change order X OOPIY OF LIPRTS
copiEs DATE NO. DESCRIPTION
/ {-ﬁfﬁ‘i if3i )59 | SUBSURME  EXPLoRNTION Anap GEOTECH I 1cAL ANBLYS IS
/|2 [59 ConisTROCTIONS  OBSRAATIONS  Antd Seis J&STinscy
THESE ARE TRANSMITTED as checked below:
XOFor approval [J Approved as submitted [ Resubmit copies for approval
Wor your use J Approved as noted 1 Submit copies for distribution
@s requested ] Returned for corrections 1 Return corrected prints
Eﬁéor review and comment [
[J FOR BIDS DUE 19 ] PRINTS RETURNED AFTER LOAN TO US
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COPY TO SIGNED: %ﬁ W
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Engineering, Surveying and Planning LETTER ®F TﬁANgMDTTAL
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