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REPORT OF GEOTECHNICAL EXPLORATION
KY38 AND MARY WYNN WATER TANKS
HARLAN COUNTY, KENTUCKY
QORE Project No. 24305400
INTRODUCTION
QORE, Inc. has completed the geotechnical exploration for the proposed fark. The purpose of

this exploration was Yo obtain slibsutface data at the sites pursuant to developing site
preparation and foundation recommendations for the proposed construction. We conducted this
project actording to our proposal KY4934, dated dune 15, 2009, which was-authorized by Mr. R:
Vaughn Willgms ~ Vice President of Kenvirons. This report explalns our understanding of the
project, documents our ﬁnding's, and presents our conclusions and -Qédfébﬁﬁféél engineéring
recommendations,

SITE DESCRIPTION

This repott covers the proposed KY38 and Mary Wynn waler tank sites. The KY38 water tank is
located near the entrance to the abandoned Darby Mine No. 1 in eastem Harlan County, just
north of Kentucky Highway 38. The proposed tank location was located adjacent to:a fuel tank
and the access drive for the inine in an overgrown area with chest high weeds. The propased
tank site was relatively level, sloping slightly downhill to the south. A smali pond is shown on
the site plan; however, the area was very. overgrown and our field englrieer did not observe the
pond condition. Likéwise, e dam of the pond was overgrown thus our engihesr could not
assess the condition of the dam.

The Mary Wynn fank [s logated in a small clearing I the woods along the crest of a ridgsline.
Thie tank is accessed via a gravel road that extends up the hill from KY Highway 38 aboit 3
miles west of the KY38 Tank site. The Hillsides adjacent to the tank site slope steeply downhil
away from the tank. The provided topographic mapping indicates the hillsides iat_‘e at an
approximate sfope angle of 1.5:1 H:V. Topographic site location maps showing the locatioris of
the two tanks are included in Appendix A.

PROJECT INFORMATION
The infofmation provided to QORE included location plan niaps of the proposed tank sites and
general information about the proposed tanks. The ground storage tanks will be the same size,
with each one holding 47,000 gallons and being approximately 28 feet tall with a diameter of 17
fest.
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The tank sfructural design will be defermined by the tank supplier/constructor thus structural
loading information and sefflement criteria were not available at the tite of this report.
Considering the height of the tank, we would expect bedring pressures to exceed 2,000 psf.
Settlement tolerances for similar tanks ‘are fgypidatiy 1.5 inches of total settlement and 0.75
inches of diffefential seftlement. Our work scope included only the tank foundations and does
not include evaluating the soil conditions along the scéess road alignient.

SITE GEOLOGY

We reviewed the USGS geologic quadrangle map at eagh of the tank sites. The KY38 tarik is
located within the Keokee Quadrangle (1971). which indicates the sile is tindetlain by the Wise
Formation. The Wise is a mixture of siitstone, shale; sandstone, and coal. The sandstones are
generally fight colored, medium grained, and moderately quartzose. There are four persistent
sandstone members within the Wise with the Clover Fork sandstone being mapped immediately
below the site. The Clover Fork varies in thickness from 45 to 65 fest, The shale and siltstone
portioris of the Wise afe generally dark gray and can be indistingulshable. The Wise contains
several coal beds and coal zones. Kentucky Cabiriet for Miries and Minerals mapping indicates
that the Darby Mine No. 1, located at the site, mined the Dar’by Coal seam which is In the
formation below the Wise. The mine mapping does not indicats coal mining immediately
benedth the proposed KY38 tank site.

The Mary Wynn tank site is located within the Louellen Quadrangle (1973) which indicates the
sité Is underlain by the Mingo Formation. The Mingo. Formation is a mixture of sandstone,
shale, siltstone and coal. The sandstone fs genefally light to dark gray and inassively batlded.
The shale and siltstone are both medium to dark gray with fine sand and are interbedded. The
Mingo Formation contains several coal bedsizones including the Kellioka coal bed. Mine
mapping information available through ihe Kentucky Cabinet far Mings and Minerals indicates
that there Is an active miné whose permit area extends benéath the proposed Mary Wyhn tank
site, Presently, it does not appear that mining has occurred beneath the tank site based on our
thé ekt two years. The Rex Coal Co, Inc. mirig is currently mining the Kellioka coal bed.
Based on the geologic mapping, the Kellioka coal bed is between 200 and 250 fest below the

tank site elevation.
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EXPLORATION METHODS
Field Exploration
We drilled thrée soll test borings to explore the subsurface conditions at each of the sites.
Apbendix A contains drawings showing the boring locations and proposed tank location. Mr.
Andrew Fichler, P.E. a QORE staff enginger, was on-site fo observe pertinent site features and
sgrfage.iﬁdi_caﬁgns of site geology, to djrect drilling operations, and to record and log the results
of the soil sampling.

We obtained soil samples’ using a split-barrel sampler driven by an automatic hammer system
according to ASTM D1586. Rock coring was used to sample auger refisal material in one
boring at each of the sites. The stratification lines shown on the boring rééords represent the
approximate boundaries between soil or rock types. The transitions may be more gradual than
showr, Field sampling and testing procedures used by QORE are in general accordance with
ASTM procédures and established geotéchnical enginesiing prastice: Appendix B contains biief
descriptions of field procediires.

Laboratory Testing

Mr. Fiehler returned the recovered soil and rock core samples to the laborstory for testing.
QORE performed Atterberg Limits tests and natural moisture content tests on representative
samples from each sité. Our laboratary test data is summarized in Appendix C.

SUBSURFACE CONDITIONS
Our work scope included exploration of three water tank sites. For ease of record keeping,
borings at the KY38 Tank site were numbered in the 200's (ie. — B-201) and the Mary Wynn
Tank site were numbered in the 300's (i.e. - B-301).

KY38B Tank ~ Our borings encountered what appeared to be mine waste material. The mine
waste material was a mixture of saridstone ‘pieces with leani clay dnd sand. We were able to
penstrate between 8 and 15 feet of the mine waste inatefial with our augers before
encountéring auger refusal. In boring B-203 we encountered auger refusal at a depth of 8.5 feet
at which point rock coring Was begun. Auger refusal was believed to be ‘encountered on a,
boulder as the recovered rock core samples were also a mixturé of the sandstone pieces. The
coring process was advanced to a depth of 24.5 feel in an effort fo encounter bedrock before
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being terminated at the direction of the engineer. Bedrock was not encouritered in the core
hole.

Free groundwater was not éncountered in the open borings at the completion of soil augenng
Groundwater levels fluctuate with time due o seasonal rainfall, locally heavy predipitation
events, construction activities, -and other site-specific factors, Therefors, future groundwater
levels may be encountered within the depths exploréd by our borings. It is common to
encounter groundwater in perched or trapped zones within fills such as that encountered at the
site. Afriounts and flow duration from encountered water vary and depends on site specific
characteristics and regent rainfall activity.

Mary Wynn Tank — Our borings encountered residual solis extending from the ground surfage;
We advanced our borings. in the small clearing which was vaid of topsoil. However, outside of
the clearing, we observed & layerof leaf fitter and topsoil approximately six to sight inches thick.
Boring B-301 encountered auger refusal at a depth of 1.5 %est, at which point rock coring was
begun. The recovéred coré samples consisted of interbedded weathered sandstone ‘and silty
sand, The recoveries and the Rock Quality Designations (RQD) for the rock coring process
indicated poor quality rosk.

In borings B-302 and B-303, we were able to penetrate the weathered rock Jayérs with the
augers to a depth 14.3feat in B-302 and the pre-détermined termination depth of 155 feet in B-
303. The Standard Penetration Tests {(SPT) in borings B-302 and B-303 indicated layers of
weathiered sandstone and silty sand similar to the recovered samples from B-301,

CONCLUSIONS AND RECOMMENDATIONS

GENERAL DISCUSSION

KY38 Tank - The project site is located on what dppears to be a mine waste dump. The site is
located at the entrance to an abandohed underground coal mine, which is the likely source of
the encountered fill material. We believe it is possible to constrict the proposed tark at the.
project site, provided initial site preparation is performed and some additional design details are
included, The site preparation and design details are discussed further in the following sedtions
of the report.
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There is an inherent risk. of structurally significant-settlement involved with lsaving .any of the
existing spoil material in-place beneath the proposed tank. Our recommendations outlined
below are intended to help reduce the potential for settlsinent. To completely remové the risk of
settfement of the spoil material would require-complete removal of all of the spoil and backfilling
the excavation in a controlled manner. Another option for efiminating the risk of settlement of
trie spoil material would bg to found the tank on' deep fourdations bearing on the. underlying
bedrock. These options would be more expensive. By constructing the tank dn the project site,
even implementing our recommendations, the owner must be willing to accept the risk of
potentially structurally significant settiement.

Mary Wynh Tank — This tank site s located along the back of a residual ridgeline with steep
side slopes. While our borings did not encounter *solid" bedrock, we' believe that the
encourtéred subsuiface conditions are suitable for supporting the proposéd water tank.

For ease-of discussion, the _fol}oWier sections of the report outline our recommendations for the
KY38 Tark. The recommendatioris for the Mary Wynin Tank bisgin on Page 8,

KY38 TANK
EARTHWORK RECOMMENDATIONS
Al topsoil and organic materials should be stripped from the tank aréa to prepare the area for
cohstruction. The siripping can be limitéd to the immediate construction area: The removed
topsoil should be spread In “landscape” areas only, outside of the construction area. Organic

material should not be utilized as fill material.

To prépare the tank foundation area, we reconimend that the tank footprint, plus a buffer of 0
fest, be excavated to a depth equal to the tank diameter below the foundation elevation. In this
case a depth of 17 fegt. After the excavalion subgrade has béen observed by a QORE
engineer, the excavation can then be backiilled with compacted, structural fill material to the

foundation bearing elevation.

The fill material should be compacted to a target density of at least 95 percent of the standard
Proctor maxiinum dry density. Mine spoll used as strustural fill shotld be placed in 6-inch lifts,
unless it is demonst:ratgd that adequate compaction is achieved with maximum lifts up to 12
inches thick. The maximum particle size should be limited to 6 inches in any dimension within
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the upper 2 feet of the foundation subgrade. We recommend limiting the lift thickness to 6
inches in the tap 2 feet of the tank subgrade:

The material excavated from the tank footprint should be sultable for use as backfil. A.standard
Proctar test was not included in the scope of this project. We recommend, that a standard
Proctor test be performed prior to placement of the fill to détermine the compaction’ criteria,
Some selective culling or crishing of large-diameter boulders may be required in order to reuse
the excavated material as fill

It has been our‘experience that the spoil Is most adequately compacted by blading the Jift into
place, compacting with & CAT 825 or similar compactor, and finish rolling with a ioaded scraper
or haul trugk. The compactor breaks down the material and seats the cobbles while the heavy
rubber tired equipmerit provides the compaction. Since the backfill area will fiely prevent
access by heavy earthwork équipment, additiorial passes of the compactor will likely be required
to achieve the required compaction, Adequacy of the compaction is determined qualitatively
with supplefiéiital data provided by the nuclear density gauge. Our evaluation criteria cansists
of the following:

= Lift thickness

*  Particle size'and gradafion of material

= Intensity and uniforinity of compactive effort and nuinber of passes
= Response of the lift to construction traffic

= Moisture content

= Dry density

The dry density is not the determining factor-in assessing the adequacy of the compactive effort
and @pproval of the fill ift. If the contractor uses the recomménded equipment, conforms with the.
material specifications, applies a uniform effort over thé entire fill lift, traverses-over the fil Jift
under the normal course of placing subsequent material, and the moisture content is within an
acceptable range, the fill performarice should be acceptable regardiess of the density valugs
obtained in the figld, Therefore, only highly trained and qualified persorinel should motiitor fill

placement.
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The final s_._ii&gradesﬁiﬂ also play an important role in the long term performance of the tank and
site stabllity. Our experience with mine waste sites indicates that the materials ¢an degrade and
soften wien exposed to water. Site grading should direct suface water and tarik overflow water
away from the tank via paved or concrete lined ditches. A ditch should also be constructéd on
thie uphill side of the tank to direct surface water'away.-from the tank area, Sealing the ground
surface around the tank with a layer of clayey soll over the rocky biackfill is an effective means 'of
reducing the amounit of water allowed into the subgrade.

FOUNDATION RECOMMENDATIONS

We recommend that the tank be désighed to bear on a iiat foundation, even though we
recommend rﬁgrading_ the tank site. The foundation should be designed for a maximum
allowable bearing pressure of 2,000 psf, Our.experience with mine waste sites indicates that
the aterials can dégrade and soften when exposed to watei. We recommend that once the
foundation excavatioh has been approved by a QURE engineer, the reiriforcing stes! be placed
and the foundation concrete be poured the same day. If this is not possible, a mud mat or layer
of lean concrete should be placed ifi the éxcavation to protect the approved subgrade. We
recommend that the mud mat be at least 4 inchies thick and be poured neat'to the excavation
walls. The mud mat will also allow the reinforcing stesl to be placed and kept élean.

We récommend that a French drain be constructed around the perimieter of the tank fouhdation.
The drain shotild tie into the site drainage to direct the collected water away from the tank and
recompacted area.  French drains are typically constructed by fining an excavation with fitter
fabric and backiilling with open graded érushed stone such as KYDOT #57 stone. The filter
fabiic should be of sufficient length to overlap al the top of the excavation to completely iiclose
the stone backfill,

A detailed settiement analysis (with consolidation testing) was beyond the scope of this report.
When constructinig on spoil il sites such as this one, the. Owner must be willing to accept the
risk of settlement, even if some ground modification is performed. The Fisk 6f settlement is
proparticnal to the depth and age of the fill, as well as the compactive effoit dpplied to the fill
during placement. Due to thé heterogensous composition of the spoil fill, it is difficult to
accurately predict a magnitude of expected settlenent.




KY38 snd Mary Wonn Water Tarks / Hartan Counly, KY Jutly 94,2009
QORE Pidject Mo, 24305400 Page 8

Seismic Information

The American Water Works Association (AWWA,) site classification definitions (as described jn
AWWA D100-05) are analogous to the 2007 Kentucky Buiilding Code- (_KBC) site seismic
classifications as: defined In Table 161511 of the code. Based on our evaluation of the
subsurface conditions at the project site; we recommend a site classification of *E". This
relatively low site-classification is based parlly on the fact thal our borings -encountered
moderately low consistency spolls within the depths: explored and did not encounter any
résidual soil or bedrock.

MARY WYNN TANK
EARTHWORK RECOMMENDATIONS
All topsoil and arganic matertals should be stripped from the tank aréa to prepare the area for
construgtion. The stripping cari be limited to the immediate cofstruction area. Based on fisld
observations at the time of driling, expect stripping depths of about ¥ foot to penetrate the
topsoll and leaf litter. Removal of trees shouid include the rootball. The removed topsoil should

be spread in "laridscaps’ areds only, outside of the construction area. Organic material stiould
not be utiized as fill material.

The sife plans indicats that abiout two'to tires fét of soll fill placsiisiit will b required at the
tank site. Ideally, structural fill is defined as inorganic natural soll with a iaximuri particle size
of 3 iniches and maximum dry density of at least 95 pounds per cubic foot (pch) when tested by
the standard Proctor method (ASTM D698) and a plasticity index (P1) ‘of less than 30 percent.
Our laboratory testing indicates that the cut material can be used as structural fil. During
construction, standard Proctor testing and Atterberg limits testing of proposed fill soils (on-site
and/or off-site) should be. performed to determine the maximum dry density and plasticity of the
soil prior to use ‘as stuctural sofl fill. Soils with a PI greiter thanor.equal to 30 percent iay be
used in deeper fills, provided théy are képt at least 3 feet below the desigh subgrade elevation.

Fill placeient stiould occur in relatively thin (6 to 8-inch) layers and be ¢ompacted to at least 95
percent of the standard Proctor maximurm dry defisity, The mioisture content of the fill should be
maintained within @ percent of the soil's :optimum moisture content even though compaction
‘may be dchieved at moisture conterits outside the specified range. |
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In-place density testing must be performed on structural fill as a check that the previously
recommended compaction criteria have been achieved. This allows our projéct engineer to
monitor the quality of the fill canstruction and verify that his. design criterion is being achieved in
the field. We further:recommend that these tests be performed on a full-time basis by QORE;
The testing frequanicy for density tests performed on a fulktime basls cin be determined by our
personnel based on the area to be testéd, the grading equipment used, and constriiction
schedule. Tests should be performed at vertical intervals: of 8-inches. of less (the fecommierided
fift thickness).as the fill is being placed.

FOUNDATION RECOMMENDATIONS

Based on the provided design information, we recommend that the tank be founded on a mat
foundation. We recommend that the tank foundations be fourided ori weathered rock and sized
for a maximum- aliowable bearing capacity of 2,500 poinds per square foot (psf): We
recommend a minimum foundation bearing elevation of 1821 foet MSL.

Since the foundation bearing surface will ikely bé weathered sandstone with clay seams, the
material will degrade quickly when exposed to water. We.recommend that once the foundation
excavation has been approved by a QORE engineer, the reinforcing stee! be placed and the
congrete foundation be poured the same day. If this'is hot possible; a mud mat.or layer of leart
conerete can be placed in the excavation to seal the subgrate. We recommend that the mud
mat be at least 4 inches thick and be poured neat to the excavation walls. The mud mat will

also allow the reinforcing stee! to be placed and kept clean.

We also recommenid that the site be graded to direct surface water away from the foundations.
Backfilling around the foundation with compacted soil fill will help reduce the amount of water
which can infiltrate the subgrade.

A detailed settlement analysis with consolidation testing was beyond the scope of this repont.
With the mat foundation bearing on weathered rock, we anticipate that the settlement will be
less than the maximum tolerable seftiéiant of 1.5 inches usirig the maximum allowable bearing
pressure. For this type of foundation system, the differential settlement across the tank is
usually about on‘e-:half the total settlement.
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Seismic Information

The American Water Works Association (AVWVA}-sita,dassiﬁcation definitions (as described in
AWWA D100-05) are analogous to the 2007 Kentucky Building Gode (KBC) site: seismic
classifications ‘as defined in Table 1615.1.1 of the code. Based on our evaluation of the
subsuiface conditions at the project site, we-recommend a site classification of “C".

FOLLOW-UP SERVICES
Our services should not end with the submission of this gectechnical report. QORE. should be
kept involved throughout the design and construction process to maintain continuity and to
verify that our récomimendatioris are properly interpreted and implemented. To achieve this, we
should be retained to review project plans and spadifications with the desigriers 1o see that our
recommendations are fully incorporated: We also should be retained to monitor and test the
site preparation and foundation construction. If we are not allowed the opportunity to continue
our involveémenit on this project, we cannot be held responsible for the reconimendations in this

report.

Foundation construction will be a critical aspéct of this project. Our familiarity with the site and
with the foundation recommendations will make us a valuable part of youi construction quality
assurance team, In addition, a qualified engineering technician should observe and test all
structural concrete and steel. Only experienced, qualified personis trairied in geotechnical
erigineering and familiar with foundation cefistruction should bé allowéd to mohitor and test
foundations. Normally, fulltime monitoring of fhe siie work and foundation installation is

appropriate.

LIMITATIONS
This report has been prepared for the exclusive use of Kenvirons, Inc. for specific application to
this project. Qur conclusions and. recommendations: have been prepared. using generally
aceepted standards of geotéchnical enginieering practice in the Commonvwealth of Kentucky, No

opinians, or recommendations of others based on these data.

Our canclusions and recommendations are based on the limited design information fufmished to
us, the data obtained from this geotechnical exploration; and our past experience. They do not
reflect varitions in the subsurface conditions that are likely to exist betwsen our borings and in
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unexplored areas of the site resulting from the variability of the soils and bedrock at these sites as
well as past fill placement at the KY38 tank site. If such Variations becomé apparent during
construction, it will be ‘necessary for us to re-evaluate our conclusions and recommendations
based ugon on-site observation of the conditions.

If the overall design o location of the water tank is changed, the recommendatioris contained in
this report must not be considered valid unless our firm reviews the changes and our
recommendations madifisd and verifisd in wiiting. When thé design is finalized, we should be
given the opporiurity to provide the additional service of reviewing the foundation plan, grading
plan, and applicable portions of the' project specifications. This review will allow us o check
whither these docurents are cohsistent with the intent of our recormendations,

We recommend that the owners retain these services and that QORE be allowed fo continue-our
involvement in the project through these phases of construction, . Our firm Is ot responsible for
intérpretation of the'data contained in this réport by others, nor:do we: accept any responsibility for
job site safety, which is the sole re’spnnSibﬂity of the contractor.
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APPENDIX B
TEST BORING LEGEND
TEST BORING RECORDS

FIELD TESTING PROCEDURES







TEST BORING RECORD LEGEND

HNEj__',_jj D COARSE GRAINED SOIL INFORMATION

COARSE GRAJNED smLs FINE GRAINED SOILS - ’ |
(SANDS 8 GRAVELS) (SILTS & CLAYS) PARTICLE SIZE
P’“ Refative Dendily N Consistancy Bbu[deflsi Grealer than A0 (12 En)
Very Loose 04 Very Soft cohbias 75 mm to ’mm @l 2 in)
l.ogse 24 Soft Gravel A24mm o 75 mm (3116 10,3 n}
Fifm 58 Firm Coarse Sand,  Zmm 1o 4. 75 min
Very. F irm 9—15 bh!f %4 mm:

620, Vary Stif 4B
. ()vef 50 Veiy: Dense . _Dver3t Hard B 3
The STANDARD PENETRATION TEST as defined By ASTM D 15865 8 me!hod 4o oblain & distu
obtain relaiive densily and consistancy mratmaim A stanidard ,l, 2- ,Q.pf‘ pm’w

140 I, hamner faliing-30. Theh either be of 3
1dnve lha samg ler thc final b ncremen!s aie added to‘ eihist a d

RQCK QUALITY DESIG NAT]ON (RQD}
Peigent ROD Quatity . .
025 Viéry Poor but €30 be broken by
g . Maderately  Small pieces can be bioken off along shaip edges by considerahle
25-50 Pgor
- o0 Hard  hard Ihumb pressufe; can be broken wih kght hamme blows:
£6.75 Fair Soft: Rock i§ coherentbut breaks very saslly with, thumﬁ pressure at
o ,sharp edges and crumbles. with firm hand pressure.
BT A Very Solt: { lsmtcgmhcs oroasﬂy compresses when touched; can be
15:80 Goiod Tard 1o very hard soil.
90-100 Excelient
th of Rock Gore Recovered X000 . Soré Diprivelet !g.cli:».%
o Length of Core un S 7 B3REG BQ 178
Recovery = T N NQ. NQ; 1178
et ('.‘ 1. o o Ha e
= n. gn , ] i400
RiaE Lenglh of COre Run #
| | SYMBOLS
KEY TO MATERIAL TYPES SQIL FROPERTY SYMBOLS
N: Standard Penetdallon, BPF

Topsoil ~ Iraal Ariphibbiie M .MalsluwCon;enl,v%

Asphall LUimestone Mntagrayvacke Pl Plasilciiy muex %. N
e Siosh o Qp: Potket Penstromeler Valug, TSF
e Crushed Hdd NI .
hLK {2 Sandslon Phylit Qi Unconfi ried Cnmpmsswe S!reng!h
kH Limgslorid 3 i J|Prvite Estimeted Qu, TS
B33 Fil Material Silsions 4 DryUnt Weight, PCE

s o ; ,
P SAMPLING SYMBOLS
i Plastlc N Weathered "W ]

lmrgamcsny M Rock: Unidisidirbod @ No Sample

High Plagticity \ Samplé H Hecovery

Inorganic S [y] Delormite o

sﬂmw %
Low Plasticity | Sample ‘Water Leve!
Cl Granité - Afer Drilling
G iss Rook Core
S e Jone L1} Sarigle W Grented
iy T8 < ciisi e Time Reéding
ic 5t or A Auger or
/] Bag Samgla
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TEST BORING RECORD

BoriNGNO:  B-201

PROJECT: Harlan Gounty Walor Tanks _

JOBNO: 24306400

' REPORT NO:

'PROJECT LOGATION: Harlari Courity, KY

i

'BORING STARTED: 6/30/2009

_ BORING COMPLETED: §/30/2009

DRILLING METHOD: 4° HSA

| ricTvee CMESS0

‘HAMMER; AUTO

GROUNDWATER (i)

BORING DIAMETER (N} 4

Rematks: KY 38 Tank

ELEV.
(FT)

Groundwater

DEPTH
(FT.}

MATERIAL DESCRIFTION

Sarple Type:

ROD (%Y

Qu

1T

10

STANDARD PENETRATION| BLOWS
RESISTANCE (N) ‘

]

6"

CRAIGZ;26W54C0.GP3 COR CORP GIT 7424103

_| snd’sandsldtie pieces, brown and fan, moist

"FILL - Mixiure of Clayey Sand (SC), with sit

foné Boulder

e ]

Ager Refusal 3L 14.8 feet

€

418 -50/0.3

4-9-8

690
34

3-11-
19,




o , o BORING NO: 3,202
A Q O R E TEST BORING RECORD

FROPERTY SCIENTES

PROJEGT: Harlan Counly Waler Tanks JOTNO, 24305400 | REPORTNO:
PROJECT LOCATION: Hala Courity, KY ' | -
CELEVATION: T T soRoswntes, goomOd | HORING COMPLETED: /3072009

‘ B | awmier: auTo |
BORING PIAMETER (N): 4  [HEET 1 OF 1

DRILLING METHOD: #1153 RIG TYPE: CME 550
“GROUNGWATER (1
‘Remarks: KY 38 Tank

ELEV. DEPTH MATERIAL DESCRIFTION

LEV Qu STANDARD PENETRATION] BLOWS
(Fry | 1 fo

" RESISTANCE ()

16 B 30° 4D KD

Recovery (n)
ROD (%)

|Groundwiater

Fii.L - Wiiiare of Clayey Sand (SG), vith St
| and sandstone pieces, brown and tan, moist

- 2 ls 6114 -
! ] 12

" 4-7-12

-] 1 r 4:9-13

FILL - Sandstone Boulder 2 lol | ||2-4-22

ok Loy

1  [AugerRefusalal 148 feet
— 20~




c UNDWATER(ﬂ) - S | BORING DIAMETER (iN):

oriNGNo:  [3-203
Q ORE TEST BORING RECORD

Phﬁrﬁ'ﬂ"r &C!ERCIS

PROJECT: Harlan CaunlyWaterTanks | JOBNO: 24305400 | REPORTNO:

BORING STARVED: 6/3072008 | BORING COMPLETED: 6/30;‘2009
RIG TYPE: CME:550 B HAMMER: AUTO.
4  JSHEET { OF {

Ramafks KY 38 Tank.

Qu STANDARD PENETRATION! BLOWS
‘ RESISTANCE (N) B

kL4 138 4850

:Recava_ry, {in};

|Rao o)

| Lithology.

MATERIAL DESCRIPTION

FILL - Mixture of Clayey Sand (8C), withsit B " e : 777
- 1 anid sandstoné pieces, brown and fan, fmoist . i i

- 2 | ~..- 8-5-9

g 12 ' : o 1 [{4-15:
B 1 AR 16

® o| | | |l6-6-0

{  |\AugerRefusal at 8:5 féet/ Begin Cofing B3
- | FTL Whinuro of Clayey Sand (507, wil ol l l
- 10— and numerous sandsione boulders; brown and

| 1an

e 26 I

24| Coring Terminated at 24.5 faal

CRMGE: DA80540 6P TO7. CORD.GOT Ti2dtn




BoriNGNO:  B:301
Q OR E TEST BORING RECORD

Horswr srlsuczs

PROJECT: Harlan County Waler Tanks | JORNG: 24306400 | REPORTNO:

PROJECT LOGATION: Harlan County, KY .

ELEVATION: 1428, - BORING STARTED: 6/30/2009 | pomive cometETED: 673072009
HIG TYPE: ﬁMESSD ' MMMI:R; AUTO '

 BORING DIAMETER (IN); 4 lSHEET 1 0F

Remarks: Surrace eleva&mns measured relahve 1o site benchmark nf 1831 45 fi

Mary Wynn Tank
5 M
.‘é g % =l
2 |eiev, e |2 % S| qu  |STANDARD PENETRATION| BLOWS
B * MATERIAL DESCRIPTION 15 £
K Kl R PR HHHE L
182541 0 ‘Lean Clay ('C’l‘_)'sand‘y’ STIEF, orange, moist 1| .
’ -
i::;;:;_ ) ) Wealhered Sandsione; orangeand tan, moist. o 50/0.4
. .} Auger Refusalat. % feel / Begin Coring

| Interbedded Sandstane and clay seams.

Sandstone, tan #nd orarige, fing to medium
- gramed mediuni bedded

L 5~ Clay séanis, sandy and iy, tan and ofange,

moist %
o AR
-10- H “ H
: 2|0

EEREELE
R
V. e

[laosa |- Coring Terminated al 19.0 faot

- 2”0 -

CRAIGY 24308403.6P°4: QOR CORPGDY. 7124408




soriNGNO:  B-302

Q ORE TEST BORING RECORD
PROPE%TV SC'E”C£$
PROJECT: Harlan Counly Water Taiks o JOBNO: 24305400 | REPORT NO:
PROJEGT LOCATION: Harlan County, KY |
ELEVATION: 1,82571 'BORING STARTED! 7412009 BORING COMPLETED: 7A1/2009

DRILINGMETHO 4°HSA | HGTYPE: CMES50 HAMMER: AUTO
' ‘ ' BOR]NG DIAMETER {IN): 4 !?H,EET 1 OF 1

Remarks: Surféce’ e!evanons measured relative 16 sile’ benchmark origat 45 R

Mary W,ynn Tank
] 81E
%” BIRIFIE
; 2leialo u STANDARD PENETRATION] BLOWS
3 %7?; "(‘;:}.‘rT}“ MATERIAL DESCRIPTION 2 é glg| @ RESISTANGE (N) o
8l Jlaja o AT - 304260
(8554 |  V {gan Clay (CL) sandy, FIRM, fan, moisi (7 ,_
‘ 1 8 2-2.4
§ e 1-343
18214 Inlerbedded Wealhered Sandslone and. silly
. | ‘Sand (SM), sampled as VERY STIFF suil, tan @ {{10-10-
"5 and grange, molst ‘ 14
- 7 @ 712~
] 14
5 ; 40-1%
10 ¥ a4 | i|10 ; ;a
o THe] o 4| .5010.3
199071 | Auger Refusal of 144 feel ’ '
— 15 — e =
— 20 —
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J'R-OC'LK'I"I‘ #C‘ILNCES

BORINGNO:  B-303

TEST BORING RECORD

PROJECT: Harlan Cotinty Water Tanks

JOBNO: 24305400 | REPORT NO:

PROJECT LOCATION: Harlan Gounty, KY

-ELE‘.!I’&'!’ION~ 1 823 5

_BORING STARTED: 7/1/2009

BORING COMPLETED: 7/1/2009

DRILLING METHOD: 4" HSA

| RiGTYPE: CME:S50 ’ HAMMER: AUTO

| GROUNDWATER {f)

BORING DIAMETER {IN): 4 [sHEET 1

OF 4

Mary Wyan Tank

Remarks: Surface n!evattuns measurad relative to site banchmark of 1831 45 il

(F1) | FT)

Grouridwater

ELEV. DEPTH MATERIAL DESCRIFTION

Qu STANDARD PENETRATION
RESISTANCE ()

3 23 33.:40.60

| Sermple Type.

‘JLithology
|Recovery. (in);
ROD (%)

| BLOWS
"

s
1

18'_23.5'—— o

1 and.drange, moist

interbeddod Woathered Sandstone and siity
Sand (SM) sampled as VERY STiFF soll, tan

CHAIGY ZABISANGBP: SO, COAP.GOT 712403

A

N
(=]
1

i Boﬁng Termmated A 15.5 foot. al engmeer’s

i1:9-9

10‘17 -
16

7 12“
16

6= 10-—
12

5.7-12

7-9-12




FIELD TESTING PROCEDURES |

#te ';mmmémeﬁ m ASTM D »420 whach 15 enm!ed
s for delemiiing

iiialing and Sampling Soits znd | LY ¢
soll and rock ditibidion anif ground water mnd"ﬂnns Thcso lm:ﬂwd:s lnciudc ﬂcop!vystcal and sty mmhods dxvel] as borings,

fodings are wlllcd fo obisin subsuiface samples uslng one of severs! altemate Aechniques depending upon fhe.siibsurface caaditions. Theso

G Final k‘,otwas recanded anid i desigaated the “penctialion ésistance”,

tathve portions o&thesamp!es, thus cbtained werel | plaaeﬂ i glays ra,andtm
the drillars’ feld’ dassfﬁca )

hi ount of| P
 pétiod al Hmc, "Fluctuallons,m the walei able shoild be expected vilth variations 1 precipitation, surface. !un»oﬂ ewaporaﬁnn




APPENDIX C

SUMMARY OF LABORATORY TEST DATA

LABORATORY TESTING PROCEDURES
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ﬂmnga_t_«!}g__e.s!; Compisction tests ae nin on mpzesenmuve soll samplas 1o delorm!mme dryncnsny otaiicd by ‘a Urifrin Compacve ollort
e the. : .

oompadlan frammer. Bolh teste have‘(nixt aliémate melixm

LABORATORY TESTING PROCEDURES

-pia
| properties oblalned afe prestnied Iii 138 roporl

,S_ql_%gyﬂggim Soll clessllmﬁuns provide: a gonoral guida §0 the eiginnsting propeitios of various soil lypes and enable the engineet lo apply
i alions ore ;

Tost Meﬁibd Hammv,fi:!\fu?éﬂ ‘ ﬁélii l)‘mm. Run on Maﬂ ‘Fh‘ier No, nf
Than Layérs:
sianﬁmd A _ 55 bnzr 4" Nd.4 glave © 3 25
D605 stz 4 38 Sievio 3 25
c e R O T 3 56
Tost Method - HemmerWoFall | MotdDlam. | Run on Matt, Finor. No, of
Than Layers
Hotifisd A 1018 .| o 5 2%
D 1557 B 10 lo.18" & 38 ki 5 %
c 10 418" B SH" slele & 56

dE‘&ﬂﬂvﬁPd I aconnonce WAt ASTM D 4318,

Molshirs Content Tiie Malsture Cantent Is deteminéd acconding 10 ASTM B 2216,

211 motswrc Zailent: at mhtch lha son ls snﬁiuen!ly p1asl:4c m he manuslly m!ipd mto hny thread& The lhuui Emn and p 151Ic Ilmlt are:









