
Q O R E  
P R O  P F R T Y  5 C I E  N C C 5  

July 24,2009 

Attention: Mr. Ken Taylor, F.E. 

Subject: 
NKS 

Dear Mr. Taylor: 

QORE, Inc. has completed the geotechnical exploration for h a  proposed tank. The purpose of 

rsiiant to developing site 
preparation and foundation rem 
project according to our pro 

n was to obtain subsurface data 

separate repork. This report explains our understanding of the prdject, documents our findjngs, 

and presents our crrriclusions and geotechnical engineering recomtnendatior-ts. 

RE appreciates the opportunity to b ~ !  of service. We look foiw&d ]ping you through 
project cotnptetlon. if you have any questions, please call. 

Respectfully submitted, 

(8S9) 393 5518 tW p59) 299-2461 

I 
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I DUCTION 

QORE, lnc, has cpmplsted the geatechnlcai exploration for th d fank. Jhe putpws of 
this exploration *ah to n subsurface data at the sites pursuant to developing site 

preparation and foundation recommendations for the proposed construction. WB cmdubted this 
wording to our proposal KY4934, dated June 15,2009, whicb was authorized by Mr. R. 

explains our understanding of the 
project, documents our findings, and presents our conclusiohs and geotechnfcaf engineering 

rmmrnendations, 

President af Kenvirbns. This rep 

! 

StTE DESCRIPTION 

This report covers the 
lacated near the enb’ane to the ab 
north of 38, The proposeid tank locati 8s located adj 
and the 
tank site was relativety level, sloping slightly downhill to the south A small pond is shown on 
the site plan; however, fhe area was very overgrown and our field engineer did not 

pond condition, LikMse, the darn of the pond was overgrown thus aut engineer could not 
assess the condition of the dam, 

posed KY38 and M sites. The 0 3 8  water tank is 
oned Darby Mine No. I in eastern Haria 

mine in an overgrown area wifh chest high weeds. 

The May Wynn tank’ is located In a small clearing In the woods along the crest of a ridgeline. 
The tank is accessed via a gravel road that extends up the hill from 
miles west of the Tank site. The hillsides adjacent tc, the tank site slope steeply downhill 

m the tank The provided topographic mapping indicates the hillsides are at an 
ate sbpe angle of 1-54 H:V- Topographic site location ntaps showin$ the locations uf 

the two tanks are included In Appendix A. 

i 

PROJECT INFORMATION 

vided to QORE included lobtion plan maps of the proposed tahk sites 
generai information about the proposed tanks. The ground storage tanks will be the same size, 
with each one hofding 47,000 gallons and being approximately 28 feqt tall with a diameter of 17 
feet. 



~1 design wit1 be determined supplier/cclnstrud I l 

ion and settlement criteria able at the tim I 
I 

I 
/ 

Conskfering the height he tank, we would e bearing pressures to exmed 2,000 psf- I 

Settiement tolerances #or similar €aanks are typically 1.5 inahes of total settlement and 0.75 
inches of differential shttlernent. Our I 
not include evaluating the soit conditions along the access road a1 

I 

d only the! tank foundations and does 

I 

SITE GEOLOGY 
d the USGS geologic qu&d 

located within the Kookas Quadrangie 

generally fight colored, medium g 

sandstone members within the mse 

below the site. The Clover Fork v * 

The ssndstsnes are 
tdy quartzose. There are four perslsteot 

thickness from 45 to 65 feet, Thtll shale and siltstone 

I 

I ' 

The Mary Wynn tank site is located within the Larrellen Quadran& 
site Is underlain by the ation. The Mingp Formatio 
shale, sittstone and coal. 

The shale and siltstone am both medium to dark 
Mlngo Formation 

that there is an active mine wh 
site, Presently, it does not appear that mining has O C G U ~  beneath the tank site based 00 our 

ppSng shows that mining is planned irr 
ntly mining the Kellioka coal bed. 

which indicates the 

ral coal bsdslrones including the Kellibka coal bed. Mine 

extends beneath the pro 
pirig information available through the Kentucky Cabi,nnet for Min 



EXPLORATION METHODS 

F i d  d Exp f o ratio n 
We drilled three soil test &rings to explore the subsurface conditions at each of the sites. 

AppstXiix A contains tank . Mr. 
Andrew Fiehler, P.E. er, was on-site to observe pertinent sits features and 

t drilling operations, and to record and lag the results 

ined soil samples' using a split-barrel sampler ,driven by an automatic hammer system 

a+ording to ASTM 01586, RCiGk coring was used to sample auger refus@ material In one 
ch of the sites. The stratifieatian li shown on the boring rds represent the 

approximate boundaries betwen soil or rock types. The transitions may be more gradual than 

shown, Field SarnRling and testing pro n general accordance with 
ASTM praddures and esfablished geo Gal engineer'ing practice. Appendix B contains brief 

fd procedures. 

Laboratory Testing 
soil and rock core samples to the laboratory for testing. 

QORE performed Atferberg Limits tests and nafural moisture content tests on representative 

samples from each site. Our labratory test data is summarized in Ap 

SUBSURFACE CONDil*lONS 

Our work scope included exploration of three! water tank sites, For ease of record keeping, 
bsorlngs at the KY3B Tank site were numbered in the 200's (Le. - €3-201) and the Mary Wynn 
Tank sa8 were nllmbered in the 300's (i.e - 8- 

KY36 Tank - Our borings encountered what appeared to be mine waste material. The mlne 

waste material was B mixture of sandstone pieces with lean day and sand. We were able to 

penetrate between 8 and 15 feet of the mi 
encountering auger refusal. In boring 8- we anoalrntered auger refusal at a depth of 8.5 feet 

at which point rock wring w gun. Auger refusal Was believed to be csncuuntertsd on a 

boulder as the recoveted rock wre samples were also a mixture of the sandstone pieces. fha 
coring process was advanced to a depth of 24.5 feet in an effort to encounter bedrock before 

rial with our augers 



being termhated at the direction of the engineer. Bedrock was not encountered in the cotid 

hole. 

Free groundwater was not encountered in the open batings at the Gompletion of soil atlgeting. 

Groundwater lev@ls fluctuate with time due to seasonat rainfall, locally heavy peeipitatlwr 
events, construction adlvities;, and afhet stte-specific factors, efore, future groundwater 

kmls may be encountered w-rfhin b depths e 

encounter groundwater in perched or trapped zones within fills such as that encountered at the 
flow dqration from wicountsred water vary and depends on sife spe 

recent rainfall acfivity. 

Mary Wynn Tank - Our boring9 encountered residual soils extending from the ground surface. 
vanced our bod s in the small clearing which 

leaf litter and tops we observed a la 
f encountered auger refusal at a depth 

he Rack Quality D 
indicated poor quality rofik. 

In borings €3-302 and 

The Standard P 

ta the weathered rock layers with the 
ined termitialion depth of 45.5 feet in 6- 

ifidicated layers of 

ne and silty sand similar to the recovered samples from B-309, 

CQidCktJSlONS AND RECOWI 
GENERAL DfSCUSSlON 
KY38 Tank - The e a mine waste dump. The site is 

which is the likefy sou 
the encountered fill material. ct the proposad tank at the 
project site, provkled i al design details are 
included, The s b  preparation and deslgn 'details are discussed further in the following sectbns 
of the report. 



There is a n  inherent risk of structuraffy signifkant settlement Involved with leaving any of the 
existing spoil material in lace beneath the proposed 
below am intended to ha1 
setttement of the spoil material would require complete removal 

r recommendations out1 

duce the potential for To completely remove the 

in a controlled manner. Another option for eliminating the risk of settlement of 

be to found the tank on deep foundations baring on ttie underlying 
would be expensive. By wnstructj e& site, 

wen implementing our recommendations, the owner musi be willing to accept the risk of 

cturally significant settlement 

Mary Wynn Tank - This tank site is loc 

encountered subsurface conditions are suitable for supporting the 

a residual ridgeline with steep 
ngs did not encounter %!solid" bedrock, we believe that the 

For ease of discussion, the following sections of the report outline our recommendations for the 
KY3B Taok. The recommendations for the Mary Wynn Tank liegirl on Page 8,. 

TANK 
HWORK RECOMMEN DATlONS 

AtJ topsoil and org c materials should be stripped from the tan a to prepre the 
COhS€rUdiOn. The pping oan bt? limit6d to the immediate co ion area: The 
topsoil should be epread In "landscape" areas only, outside of the construction area. Organic 

material should npit be utilized as fill material. 

To prepare the tank foundation area, we recommend that the tank footp , plus a buffer of 70 

feet, be excavated to a depth equal to the tank diameter below the foundation elevation. In this 

case a depth of 17 feet. After the exciavation subgrade. has been obse 
avation can  then be backfilled with compacted, stnictural fill rnatbrial to the 

foundation bearing elevation. 

The fill material should be nt of the standard 
Proctor maximum dry density. Mine spoil used 8s struct t fill should be placed in 6-inch lifts, 
unless it is demonstrated that adequate compaction is achieved wlth maximum lifts up to 12 
inches thick, The maximum particle site should be limited to 6 inches in any dimehsion within 

npaeted to a target density of at least 95 



KY38and Mary Wynn WaferTanks/Harfan Counk. KY 
QOUE PitJjed No. 2430H400 

I . We recommend limiting the lift thickness to 6 I 

I 

I 
The material excavated from the tank footprint should be suitable for use as backfill, A standard I 

1 
in the scope of this proid, We recomm 

to placement of the fill to determine the 

Some sdective culling or cashing of large diameter bouklers may be required in order to reuse 

the excavated material as fill. , 
I 

It has be& our experience that the spbil is most adequately compacted by Mading the lift; into 
plam, compacting with a 26 or similar compactor, and finlsh rolling with a loaded scraper 

ks dowh the material an 

ment, additional pass 
n, Adequacy of t 

Lift thickness 

Particle size-and giadafion 
,,, Intensity and unfformity of effort and number of 

= Drydensity 

ot the determining factor In assessing the 

fill lift. If the cont uqes the rewinme 

materia! specifications, applies a un efftM aver the entire fill lift, tmwerses 
under the normal course of placing subsequent makiial, and the moisture content is within an 

the density values 
f should mohitbr fill 

placement 



The final site grades will also play an important role in the long term performance of the tank and 
Can degrade and 

nh overflow water 
away from the tank via paved or concrete lined ditches. A ditch should also be constructed on 

rocky backfill is an effective means of 

bilify. Our expefiencg with mine 
en exposed to water. Site 9 

s indicafes that the ma 

to direct surface rn the tank area, Se 

reducing the amouht of water allowed into the subgrade. 

FOUNDATION RECOMMENDATIONS 

We recommend that the tank be des dation, even though we 

recommend regrading the tank site. The foundation should be designed for a maximum 

ed to watbt. Wt$ 
foundation excavation has beten approved 

d the same day. If th 
tymrete. should be pfaced in the excavation to prqte6f 

mmend that the mud mat be at least 4 inches thick and b 
walls, The mud mat will also allow fie reinforcing steel to be placed and kept clean, 

We 
The drain should tie into €he site drainage to from the tank and 

a. French drains are t 
ling with open graded 

fabric should be of sufficient length 'to overlap at the top of th 
the stone backfilf. 

A detailed 
When con 
risk of settlement, even if some ground rnodfication Is performed. The risk of settlement is 

propbriional to the depth and age o 
during pfacement Due to the he 
accurately predict a magnitude of expected settlement. 

ent analysis (with lidatian testing) was beyond the sc 

ig on spoil fill sites such as this one, the Owner" Wust he wl 

i 



I 

I 
Tbe American Water Works Associafion 

ns as defined in 
I ntucky BGlding Code (KBC) site seismic 

e. Based on our evaluation of the 

I 
I 
I 

I 

ARY WYNN TANK 

Struaurai Fill Pla&me'M 
The S indi three fekt of soil fill pi 

tank site, Idealiy, structural fill is defined as i 
nd maximum dw densify 

Proctor rnetliod {ASTM 

Our laboratory testing ttidic 
CO~IS~~UC~OR,  standard F'ractot 

soil prior to use as strucfu 
used in deapcr' fills, prav 

ively thin (6 to &inch) layers and be immpaeted to at least 95 
t of the fill should be 

optimum moisture content even though compaction 
ity. The rnoistW 



these tests be performed on a fultti 

nt used, and construction 

schedule. Tests should be performed at vertical intervals of &inches or less (the recommended 

lift thickness) as the fill is being placed, 

FO1INDAT10N RECOMMENDATIONS 

Based on the p 
foundation. We 

recommend a minimum foundation bearing elevation of 7 

design information, we recommend that the tank be founded on a mat 

d rack and sized the tank foundations be founded on 

for B makimurn allowable Of 2,500 pounds faat (ps9. We 

ty be weathered sandstone with clay seams, the 

mmend that once the foun 
E engineer, the 
y. ff this is no€ 

to sea1 the subgrade. 
mat be at least 4 inches thick and be poured neat to the 

also allow the reinforcing steal to be placed and kept clean. 

we atso recommend that the site be graded to direct 3u ce 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 report. 
With the mat foundation bearing on weathered rock, we anticipate that the settlement will be 

mum tolerable settlement of 7.5 inches using the maximum allowable bearing 

s type of foundation system, the differerrtiat settle 
usually about one-half the total sdtiement. 



Selsmic lnformatioq I 

The American Water Works Association ( A W A )  site classification definiti I 

are analo a the 2007 Kentucky Building Code I 

1615.1.4 of tb code. Ba on aut evvdtuatian of the I 
I 

ons zkt the project site, we 

I 

FOLLOW-UP SERVIC.ES i 

i Our services should not end &ith the submission of thfs aotwhnical report. E should be 
kept invoked through I 

I 

ld be retained to monitor and test the 

report. 

tion consfructidn will be a critical asp 

rance team. In nlcian should observe and test all 

structural concrete. and 

foundations. Normally, full-time tnQh!tOri@J of the she work and bun 
appropriate. 

This report has been prepared for the exclusive use of Kenvirons, Inc, toor. specific appliGatiOh to 

this project. Our awe been prepared using generafly 
ackpted standards 

other warranfy is e 

opinions, or r'ecommendatians of others basal on €hese data. 

Our conchions a 

us, the data obtained from this gecrtechnical explo 
reflect variations in the urface conditions khat 



unexplored areits 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 become apparent during 

construction, it Will be necessary for us to re-evaluate our conclusions and mwrnmendations 
based upon on-site observation of the conditions. 

If the overall design or lacation of the water tank is changed, the recommendatibns contai 

given the opportunity to provide the additional service of mviewj@ the foundation plan, grading 

llow us to check 

i 

We recommend that the owners retain t 

y, vvhich is the sde responsibility of the contractor. 



I 

loo, orientation, ot m"ght d the 



i 

APPENDIX A 

StTE LOCATlONlTOPOGRAPHfC MAP 

BORING I-OCATloN PLAN 





I I 

I SITE LOCATlON/TOPOGRAPHlC MAP 
KY 38 WATER STORAGE TANK N 
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P R O P E R T Y  S C I E N C E S  
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LOUELLEN, KENTUCKY 





APPENDIX 6 

TEST BORING LEGEND 

TEST BORING RECORDS 

FIELD TE 







TEST BORING RECORD 
BORING NO: 

I I 
I 



BORING NO: B-202 
TEST BORING RECORD 

Remarks: KY 38 Tank 

t- 



TEST BORlNG RECORD 

Qu 

i: 

iF1C 

- 

B L W S  
16" 

7 - 7 - 7  

8 - 5 - 9  

4-15- 
16 

6 - 6 - 9  



R TEST BORING RECORD 
K C I F N C E S :  

Mary Wynn Tank 

5 

I O  

1 InbrbFdded Sandstone and day seams. 

y and silty, fan and o 



ING RECORR 

- 

BLclws 
16" 

2-2-9 

1 - 3 - 3  

10- 10. 
14 

7 -  12- 
14 

to-15. 
14 

! 60Kl.3 



--- 

Mary Wynn Tank 

MATERIAL DESCRIPTION Qu 

I O -  17% 
16 

7 - 12- 
16 

i-7-12 

' - Q - f :  

6-10- 
12 





APPENDIX C 

SUMMARY OF LA TEST DATA 

LABORATORY TEBTING PROCEDURES 

! 
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LABORATORY TESTiNG PROCEDURES 






