
Kirigston Fossil Pialit - Peniqisuia Site

Hydrogeologic Investigation aiid Suitability Assc-ssmenf

Scope of Work

Introduction

Thc ftiinustirn hossil Ilamt slf i locatcd at t11c base of a peninsrria frmcri hv tlic

Clirlch anrf FAtlory Rkcr ert3ba?t?lcnts of 1?atts 13rr

crrltivatecl licltls arc crtrruntly ccl b TW1ZA to suhfWrt un 0nsitc. %?iic4lift
mana?rcrtt?nt

5tru tic n of KI k crIn tn

I9til zrtcl conrtt1e.rc.ial cfertttic n begtrn iit 1955. Iana acyuisition for \J includc.il

.rhpro\imtftc- 550 acres cast nf tlie currcirt plrtnt opcrtrtionul arGa commonly rcCcrrccl w
t? the IIF 1cr7insula site. TVA is ?rnsiderin elc?elohnlcnt of t Coal-CombttstirI

13yprc??iuct CI3j di5losai facility witl?in tltis CreCnticlti site Finur? I II? rtrca

oril?in?llv cicvotcd 10 a1zriculturzrl and reitlcntitl tisc. fropnscd dcveltpnwnr oi the 03
Jil???sl flrcilit ntis ht

cr?corltl7r?ss
9U acrt ?i?itl7in tiZc arca 5irr??ti?n in Fi? urc l. ?hllc?

hro?lr.mi.

PreViUs Investigations

KnOx Grnuh iit1rnedirt?ly unticrlics tltC hr0hseil ciishosal trca.

13?ivi?rrr?l?illc frrtlmtion KtwN Entl Lm?cr Lonr.sautr arotth hrn\eticr on1Gtit?

cltaractcrircrl t rtttrro\\ .uhltrtr.?ll l rid???? anci ?.rllcvs trcnr3in n??rth?ast sratrtlr?4cst. f Elc

controllin-r structural Icittare r?fthe r?2?i0n i t 5erieti oinarth?tst-strikirw thrust f?auits ?ti??icft

1ta%e ForccEi older rocls fi-orii thw sot.tthcrst over vrxtnsrer tanils. E3edrock units of thc Romc

Ior-mation lawer Canihrian COnarru?tt Carorrh tntildlc tr upper Cambrian riic thc

krx Grutih C?mtbrr?-Orclir\ic.ianf snhc.r0h bcnL?rtlt the I?IF RCncrl2tion in
rtrirr??\?.

ncrtl?uast tr?nciin? htntls FiPuru 2. hcsc. utIits
t tncrally iil? to tltc tiOutlWast at anylv5

tl?rttin?7 -1? to 50 c3c-reVs. Ihe 11?11 1cnin?ult sitc ir l?rin?arilv undcrl.rit? bv th?

Thc plant Litu re5iclcs \tltir7 tic Vallrand iZirittL physir7rttphic hrt?vint?e .rrc??icrr

n?rtr 46 Ct-md l lc?ic?ur thc
?I?.ttiai cXttnt afflu? irl dclOitirrn h.r5 nt been mtlf ?ti .t

litrch Ri?r CRNi 1.7 suwnL?t that thc hi11llc?t nloilcm 190 flood n?errsurciner?t \rx

1rclirtrinar?site anl?titi?atic?n?? fr hlf- \\erz concluctcd by HC1rziL1er anrl Kcllb?r??
t.

I? 1Y.

I Ir?ti?.c?e-r txhloratt?r?til7t?rin?? ?tiurc it7 t17t \i4inity 01 the curr2nt Plant sitc. Fi?C f thcsc

horins 1 - ? O1 - 600V - 400 I
- b t 1 - 6-1-00 I i?ttrc 3 are Irctrtcci on tll

??ctitrn irrrrr-1-?in olthc f\.1F cnirr?ul?t sitc_ ?crltirdcn thicknc5s in ilic area oftltc n1ain

I?Iant sitc is hi1-?ltlv ?rrist??lc rrn??in? l?rirtrt 2bOut 5 3t alrn1 a hOrtWn 01- tItc nOrtltcrn

pCritnete.r oF ilic sitc t a 111ax1 ntirlitl Ol 05 It ?r3 thr wusterrj hturtdary. Qvcrbrrrclcn in ilic

nttin hlant atc?t consists prinirrrily 01 u1lc01ls0lich1tcrJ tslltIVitl c3c??osit tliat t??hicall? ??rad?

\?ith hth. tirourlti 11111 Ecninstilt 5itc ar 2 to e1 f?i?r?r than

ihirsc r?f?tlic trtttin 111ant site i.i?i??urL j. 1lcnrc twcrhtrrricn ntrttcrials st titi till? Icrnnsttlr

might br clhcc.te-d to hr hrintririly of resiclual ori??iri. ???lt?dern ?la?? ilot?ds ncar the nrntttll ul

tlic IIF 1cnirisula sitt.

Ctrpcntcr antl 3rrhric I t1 s j 1?crf?i?rn?eE1 a su??surf?ic? in?G?ti??atir?r? ?t tl?c Ki f f? ninsrrlrr

tiitc in 1??. Is p rrt ot thi5 in%?sti i- ftc?n I?IorEilirrti i5orin?ti ?\ crc trillcci to tol



of bedrock tSP T--I to SI-I6 f iture 3 Iy S inIctorl Material Vrl?inecrin? l.ai?r?ratcrn

inulctorl 19SS aricl sci1rt1ic rei-action surleys werc completed rrlong forrr trarrsrcts

i l? i??ttrt to rfefine ?tiriation irz tr?h A3 lictirocl. ??rEiurcfen tlticl rlv?s ran_?Cci from 1 f.

to 72 fcet ant3 avcra?cd 30 fect based on .SP horitls?-. C.arpentcr and f3ohac lItS3

str?74?estecl that ntcditttli tc? 11it clttyti are thc hredorrtinarjt sr?il t?pe al thc 1eninsula sitc but

ran??ea irom httt to silty v.ith cttlor irom rlarl hra%%n to lwltt vellov. Basal .ra el zones

anri Iaycrs Of sancl?? clay to clean f-ilte sarttl \tieru also ettctrrtrttr?d in the horings. 13or111E

los front Sirrlcton clcscrihc soils Ielow rcsidrtal soils and irnmcditttelv tthove

k?cdroc? tt? allu itzl irt natttre ??rrt tlris rt1i. tt he thc restzlt cf har?r fi lr1 cltissiiicatic?rt sir?ce

2Xis1e11ci rzf- allrsvial cicpOtiits beium tt rtsidual s??il ariti irnrt1etliatcly tbovc heciroci is

rr?alo?icttllv ttnlikelv at tltis lacatictn. Also the
iJcscriptirtn

of the colrr of tliese sc-called

ttilu? ial soils in thc Ios cf tlte?c h?7rir7 _tti irttlicatc tlttt tlIc firld clar?silictiatintt iS likcl\tO

hc Orronrorts. Lah pCnueatz-Ictcr cstiri? irf- t\t?r? ilty-s?stitlyclay soil samples prided
crtical h???rriulie cortriucti\ it? cstirrlrrt??? tf .%-O rtnd S.6h- cr7vs and pmr?-sity

c.41 rintf 0.44. lhcSc ??1lrres 2rc t?lical Ot resiriurrnt.

crtrrp lcLf \?ith t11rrsc. rkf- ? iI t??lctc?rt II1SS ?1 ittti7est u hossihilit? t11at 1c?%\er clc%rtion? tzc

sitc nrtv havc hcCn srthcrtecl tI lu\i.rl ricla?itiOn. IIMctier tltest dtt?r 111av ?irnl?i

r-chre.scnt weathtring prmdtrcts c 4?.
resiclrttl grtwc.l ttnd sancly fErcics asst?ciatcd tlic

1-lA 1924 hre-ii7tl10uMrfritcrtt rItth
Of tltc Clinch artd Em??w F?i?crs ihiur???

ntiictttcs thtti crosiot? oi? the ItiIE? Pertittsuiit ?itc Ittis I?rirt3arily rrcettrretl rIon- castern

mer-irIs of thc sitc alrnt thc FntOry 11nd alnn? smttlt castern parts ol tlle Sitc jrrst

horinw f3-I1 indicates tlte
Presc.ncc

ol linc suhroundcri grrtvcl. l?l?esc crl?scr?rtiorts

?u??sctlucnt ??rrrin??
orE lw llil ar?c3 ?ti1r1CI EC Fn_incerim? N11CTE 207_? irIclur9cd

tltt irttallatioll oi-i i Ccoprohc k?r?rinr ? trr refirs?tl to GP-40 six 10

refusal 3-1 I31 E3- I 3 13-1 S l322 ancl f3-23 artd two hcdrocl cr7rinp into the upper

31 feet of bedrock 13-221 and I3-23 Fi_rtrc 3. \tACITC 2003
1

cie5?rihcs tlit arrhsoil

encottmrrcri in il tcst horin_? frw tltc Ilrll
ifclitll trs .rcsirJuum I io ti?elcr t1i e Io- fo r

ilov.11treartl ofthe cortllrt?mcc of thc

hresent tr?i_ti??? hrc5sttrc trtrtsIrrccr datalrr_cr l?i??rtr ti. Tv.o arir?itionEtl dat?rlitt??rcr?

inStrrllecl in 191 3 trsin cico prc?h c ntctlrnd s trncf etitend tt top k f hcdroch. Coritinrto ri

ater Itvel rlieasurerricitts ??ere ct?llccteri at piCrnrttcters 13 anI I? fiin 5t-htember O3 to

IrieLormeters 13. C. E. I tinci 10?i??urc 1-ittch diainctcr Piczomcter5 %erc

Che niost rcccitt site illvestigatior7 httr invrIvcd ?rortitd???atcr lercl 117r?nitori11L at

\?rc rcccrttly Mtitallcd at pie?or??ct?rs C anri E ti strhplCrncnt ihk \%tttcr Ivcl tlatabtc.

tliicltirrittu?r
irrc to thrrist fiarrltinw of rrrirJcrlyirt t?eoltt4ic forttttrtions. Wctitheriii?.t 3nrl

?ilt?clrr?yoil? rieh irt clitrt rtnti rcist?trzt tr crrrsi??ir. Dclrth to bccirocl. is hi-irltitiarialtle.

brrt in ii7an lc?rstion? tlterc is trt ctitrkntL?fy thicl in irttlj nl silt? cl.ry r?sicu tl ???iV o\cr

srrlic roclti. TItt Knox trotrh. togctlrcr vitla the yiavnartivillc fornmtion ira tflc Contr art???rt

Cirottl7 are t11e 1?rinei??rl ??ruun?Jti?.atcr biir irt? rocl ttnits tn the sitc. I-lje c9tlt 0f rrtllc?s

artd rirlteti is rlctermincci bv fcctlogic t?retors strelt ?rs tlie ciip tn-tl2 ttnd formation

111e l?nnx Gr0up is zt tllick setlutrrce c?l?ilica rich carhon?tte rocks that ???cather to
orm.1arst Features



cro5ion proecsses coullecl \% ith ilic -cncrrl tiifrpitr uttitrriie ot bedrock rrnrlcrlvinL the

uriu resttlt ir a rclttivily mcnp nortliwest-l.rcim? .sIcpc Miile soutfleast-fltcirt tilc
lL?ti trrc

ctrmtnonIy morc gcntlC.

Fimure 7 5i?n??s tt?htar?rahl7?.? olthc Klf? PcrlinMnla sitC but?Cd u1o11 prc Clisturh??rl n?ahl7in?

by I 1A in 19?0. Sc?Cn rl lin?s are 1tiW?hli IrI? rl lcr rrr?? ? iir??. I I?? ltr? t tloiirr?

riear the ce.ntIVirl ot tlrc prtps?d iootprint \? ?r- ?uh??rlu?ntly clraincci t trc C-lirjLii

?.i%cr vi3 u lrrrt? cunul. This dolirle also innhourirs ???trtcr.

%isuz1l inspcction c31all tlolines ou thw sitc itrtfictrtcs ni ciirect ciraina?tc ttr hctlrocf?.

fZttther the dolinLs arc ull cloeci. Ilais is supportCd hV e--titin bDrintr riatr thrtt inrlicatc

a nIinirzlunl 01 1 li tfr???crhurdcrt material f?ct??ccrr the hu?c otclolincy and the toh rrfthc

Knox Ciroup. As stown in fiure boriti47 anci scisnric t-cfraction data sult?-st that

?Jetiro depressiorns gcrtcrally correlutcci ??itlr tltr ?lc?liri?s illtr?trated irt Fiturc. 0.

f3oriri-s in the vicinit? oftitc Iar-cr two cioliircs c.ft. f-2 6P-5 GP-fr I3-1 13-I ?.

1?. etc sut?? e?t af?lrrcciubl? o?erburr3erl thicln??s fli?aur? 9. Parts of ilic r3pgrtw7t

sinkliole irlow tllt Partl .rrt rrMV ll?rVe f?n iirliClCd. Sr1ruller dClin to the n??rti??tst

11ear IP-5 utld Gf-27 alstr indicute aphrcciuhl o?crhurtJcri tflickness. I fmEeticr tlrc?

dePressions M lic hccirock sttrface tIre OriLntcci tructural strikC urrd scrtutirlL?ci

hracture5 in thc Krlo- urc tikely ir?ttix?-t?r?ne?t?cl ?iith ilic lar? cr dowmuadicnt dolirtcs. IItc

areu near l-34 Etncl docs ncrt irrclicutt a cicl7rr ?ir?u in bedrock SrrrfucC ultlrou fh

tllc 1950 tcJpcrraphy 111ap 1i ture 7 cxi tin borirr-. clata

doc iioes not suw?C st dccrcasin? ovcrhurclcri tlricknesti. It
ripPcars

that tliis ciolin

inlilled. It WOr.tltl 110t he surhrisin? that solrttirnccl fiuctures cMerldint. f-orn the ertJ tf ilic

co?e near this tucu accountLCi fr stnPin? of rnCrl?urcfL? it tc rescrvoir

hiWtti bedrOrit
r_?rttcttf?s

r1l017L t17? bank of-the Clirrclt IZi\Cr hut is oner-f1oatcj o?Cr ust

t?rh???ruhltiLz hrcui Kurst -cont?rp iio loi-tic

clc\clopniLnnt 11u5 hr?rrtacrl hrir??arily alon?? a rurturc lilL?is ParallelitrL

NT-5W - tvpical oi thc fLnox in Etist JcntwsscL. Tiris produccs thclartar htJroci

d?-?re?tiir?n5ltiolirrcti that urc rIont7atcti in strike-parrrllcl Irrsitiotl. ?itC tah??ruhljtir rznd

uMtcCeiient SUrface clruinrt?c Ittts alSo irttluurlccrl har5t mor7phcslogy at tfic sitc_ Fractur-cs

orthogonal tr strilc hrohablrr hroduc.e s?2Ctrnclar4 sOlutirrnal developmutit and hirutin -l

residual -vcrhttrdLn tM\trr1 tlte reserWir. Ifris is r-ti?tiirhtttctl by sut-fice clraii7a_1c

eni of cove 1cuturc_

IV. ltivestigariorts to Suppot-t Per-riiit

Trr.til 1. IJxplurufmY Drillilay rurrl SWA Tc 4titry

lrlditianai exploratoiy horin- ancl Cinpt-ohing
Il

ut tfre sitc stall bt.crUdrtctLcl 10 achic?.c

an cqtnv?flLnt tri?tnpltrr rrriri
pattern lm\in r ?IMcirrt o nphro?irrt?trtelti? it 11 htt??ccn

floles Figurc 10. Existin boreholes arid hr??hin??s hav4 hecrl ?onsitlercd in tlre sclectin

of iocations for the trrld itionul borelloles uncl prohil irs ?lttacht11 ent 1. Suhf?lcnrcntttr

hcrrin?5 4rntl C?.c?I?rr.nc?.. Itcatir?ns ar? lc catG.c ir? ilic irnitrcrliat?. vicinitY nf l trgrr tiitr



dolins. Mrirtg clplor-atorv cirilling aiclitiomal borchnlcs anci prc?hinws will also hL

locatct irt arcas cxll ihitin- ancrmalics suc.h .r sc.?i.rc hcrlrccI ??talhurin?..

Appr r?\int.ttcly 2 cxploratorG ltnrulrolc5 v ill I t stittiplcci cc r?tinu u?l ar at ti-ft irtter?tl

to top of bcdroclc using the stmclttrd punctratiotI tcst SI1 spoon. Approt.iirmtcly -1

urldisturb? d represcrntatite santplCs 0 f twt-rhurdet1 sil ill bt ccI Ileetec3 usinL t17e Shelhtubr
nlLtltod anci a mininium o1tcn sarrZplcs v. ill bc rlected for %ttrinus 1.3b ttsts -

p?rtnutllility tests llSf M L-50L?4t.. Bcrirock crrin- will hc ?onductcd irl eir?Jlt boreholes

to ilh.trartcrize t7c uppcr 30 lt of halracl trlti rrr tlrrut horctolcs to chtrac.turirc thL2 upper

1U tt crl bCdrOck. In osIe 101-c11dc tlte corinf u?ill bc coinplcted to a rlcpth of00 Ibelm\tirpif h Liri-rcl lir itt?1 h1.3 4 4 1.

Borin- Io-s will incirtclc grcitrtrt sutace clctititians iaie of drillinf7 ritctiioci nl drillin0

riiethcrd of horeltalc scalim- texturId clissiiication santplc intcrvals SPT hlrrw counts

deptlt5 to \?atUn ccrrinL zonCs sttttic ??Jter le? ? ls ciurim- drillint. and 2-1-Itrs altur

complztion of cirillim- r.nd cic.cription5 of tlre. soi15 usin- the unil-lcti snil cltissi1-1catior2

system. 5clccteci sil samplc? Ircach si?niicant strattnz cncmjntcred will h?testecI in

ic tthcrratory fOr grain-sirt ciistr-ibution ntitrtral 1110isture contCrit AttcncCrt? litI7its

p?rz??cahilit?? ??it?rc t?cces?titi etntpre?.sihilitti3nd triaa_ir?1-sl?car t?stin. 1tt.rcltn?errt 1

t7c?scrih?s the ??eotcclrnical componcrit of tic ins?5ti?.rtir?rt in
tiratctr dctaii.

Prior to groutin-? c?tclt borcltcrlc. 24-hr static wtttt.r- lcvcl will bu mctisttred to the ncarcLt

0.1 it and refe-rinceci to ?-rkuitri cle\atiorl. A ncat ccmententonite ?-r??ut 111i-titur?

?c?nistin?? f 94 hntrtitls o1 Portktncl c.cmCru ASTv1 C I50-69A. -t ptunds Of hc\%dtrtd

bentonitc and 6J ??allons ol shall hC rrtietl 16r 1rOutin11_ 1IIc ?orC1tEdt shail bc

prGSSUrc rrouted frorn the htrtc?ni of thc. Ito?IG to trc?uncl surl?acc nsin aLrrut pump ancl

trcnlic hipo 5ysttina. TI?? ctrntmLtor is r-cshonsilIc fOr dczcnirmnting tlic grcautinri

pmcctltrru includin. horin nuriibcr mzasurcd tital clthth and ciirnticttr sttttic ??-itcr 1?\ L?1

prior tr trouting grout ccmpositiurt and ?t?lurliL irljc?t?ti_

Task Z. Li1ererturc Revrew rxsrr arbanule Feaflrrcs Iuverftrrrt

Ali r-clt?tnt literiturc und a%ailrrblc -Tcolcic staii rtrrtcv. trtd tr?po?-raphit ot tlic

sit? art?i ill 1_??? xaniirled. IIlc Cxi5tint? ctkrhOrIML rac testtures intientorv %lil bL

cxparI
ciczi to ideti tiiy ttiiy ttnrho natc. lancifirtns c.?- citllinc.s sinlduo1vt and 5pr-iM?sj tl?ttt

mii ht c?.ist at tltC sitc. As ptrt of tlle carhtar3ate fe.rturcs invcntory avistrrrl ?urve?of

existitt?- hcdrocl mutcrop \?ill hc compIctctl hy a r??tisttred 111-r7lessicnal colc???ist tc

itientil. v fiorniatiorral cltam-es brdrocl jrint and oriC11tations Lte. 5atztplcs will kt

collCctcci usirig a rock har7intcr anc.l classil3ration ottltr 4arnples vill he uscd to tiubcliviclc

hedroA f r111atic5ns. 5trilC anci dip n?casur?naLr?ls N1rill also h? perfarn7cd duriit tlic

R.esiciuurn thickric.ss L5 suhst.rrrtiil ovcr tlw varst ii?ajo rit?? of thc sitc arid 10t tlric-1 ir1

clolirlcs_ i3orim- Im-s and Iab pcrmcabilitv nierrsuruMCrttti i0dicatC O kMto maderatt

liycirrrulic conducti\itY valtrL?s fi?r c3??rt?ur?lcr? s0il- 13uc 10 t1112 rhscneC Of 0h12n krrrLt

teaturcL c.. sinkliIcs or siniint? strCtms and rL?strr-cncc locations cjurrlitrrti\t civti

tracin? at tllis SitC wnrrlc h cxtraorc3imrri1y difiicult. Likcwkc acti??? ??r hassivc



monitoring for tracer dyes would reqrrire a net?vork f nionitoring wells that niirht not

interce.pt interconnected frrrctures. Iherefcre dye tracing is ntzt prop??scd in thi5 sit

investi??ation. However singlc wcll Zcltrif?cr tc5ting ??ill be condue ted to characterize the

liyr.lraulic properties of overburden soils and sliallo bedrocl..

Task 3. 1lIoiliicjfirtlf 3fell Ijt.etallalirlit artcl FVwer Level itletr4urerilslaPs

-\pproximately eight selcctcd boreholrs \vill be completeil as -incb diaiZictcr

M onitoringltest wrells in lioth bcdrock and overburden. 11ater level data froii1 new wells

existing piezonneters and 24-I1r wate.r ievel measure.nlents in borint4s N? ill be used to

prepare a potentionietric srrrface
n-irtp

at liigb and Io4v f7cwconditir7ns.

and Julian 2004 idcnti f ied 1 i residential wclls and one public water supply sprin

water supplies located ?vitbin apprtrximately one nlile ofttie- ICIF Peninsula site. Boggti

and cap at botton-i. Aftcr tbe well scrien is set to tlle desired depth atiltcr-pack

consisting of it I sancl pacl. \vill be installed around the screen to 2 ft above the
top

the bentonite lavcr ?\Jll be f illed with drill-crrttintws.

oerburdenlepikarst wells. Facl? ?vell shall possess a-ft section of blank f.asin

otstrnd pacf.. nu11cdiately aboGre the sand pacl a bentonite sGal mininium 1-I1

thick will be placed. After ailowin? time for hydration tlie well annulus trboti e

with an outside diameter- OD ot 2 inclies. The ?vell screeri shall consist of 1 Cl-ft

to 20-ft sectiorts ofllireaded flush_jOintcd VC. pipe ??itlj 0.0 1-in slots. Tlic well

Scre_ns sl7all extend throu?h tlle saturate.d o??erbr.rden epikarst z????e and
ripper 3

ft of betiroc.k. No drillins niud or iller rnatcrial sliall be utilired in cirillin of

The ell casing shall consist of threaded flusli-joitittd schc..dttlc-40 PyC pipe

DverburderrlEpikrarsf K/e115

completed with materials similar to tlicir counterparts above except that 2

Bedrock vells will he installed using auger drillin in soil trnd coring in bedrock.

Tljese ?lcils Shall cxtend approximately 30 ft into bedrock except at boring

location 44 here coring cxtmds to a deptli of 60 ft. Illc be.droc. wells ?? ill be

Bedrock Wells

filter-pticl shall be used around thc sc.reetI.

lLcll Develojwteatt

well dc?relohment cyCie shall folloti\ the sequence of oNrer pumping tlien

backwaslrino tlien sur?c biochin?. A iinimtrni of tllrc-e cotttplete developmeni

durinCT develt?prnent based on visual ob5etVations.

pun1pingibackwashing tc-chniqr3es accompanied by Lyclic surge-bloci.ing.Dne-cycles
siall be. coajdUcted xat each test wcll. The punZp used or over

prnrlpin?

sliall be designed i?r ??ell de??elopwcnt and be capable ofprsmping a minitnt-rnt of?

?upi11 at 20 ft IDH. t3ack%?ashing shall consist of rapid introduction ol .vate by

gravity until the ??ell o%?erflo%?rs. The contractor shall record watcr turbidity

?ll ne??l weils \?ill be developcd usin_4 a c-oRibination of ovcr

Task -. Offsite di rrter .5ripp t S1uve b

A f-ield survey will he condtieted to idcntify o1site grr.?rrndwater supplies and public



Itlcated l?ithin otlc r7iilt t-the eXisting ash disposttl ttt-ca- Althort??h t11cc

.rr IcCatA 111crC 111111 0nW M ile taSt of tltu 1ti11?2ni11Sult tWv % i1 1 rur\ ?vcd ?r

hart t?f -thiS t as?. Ih? TDEC rr??urtd??.1tr suppl? rJrt?rh?.r?L 1-t?r 111i ar????i ill hC htairicd

to tlet?r-rnir?u i1 n???? ? rr?ttr?dl?ttter supply \% eIls htt\? hccr1 in?t?tlic?3 in tl?c sitc ari.

I krfMuiic hOund?rriL?s ilincl? and Emor?FZilcr? tr ilic I-llIuttinstils sitG residu to tIc

nortlt. \LSt ttnd soutfl- I l?ncc rrotmdvFatcr ?upplic- n t?ph?rsitc ri??r han4a \?ill nat h?

i31C-1utJtd in thiS StJrl2ti- SurCaCe W3ter 5llppliL?5 1iithifl onc Illilt oi tllc hll l?c ?liilstllil

t?ill alsrf hc idcntilicd ti?ia ?I ??_1 databaC? irttcr\iLnGs \?itr loc?tl utilitv riistri?t5.

?crrttt?I? ?? itlr th? Il? Iivi?iot? oi 1? at?r Suppi?

Ias19 5. 1

r1
aa rJ-Cr 1vS7rai

t?caall??u.?? t?nc tt? inlcr thu dir?ctit?r7 t?f ti??c L al
e?rrt?f?c?la?rit

c

5ing 1?-wclI pumpir1L? tcsts atid borehole flovnrctcr stirvcys hc performcd ttt ncw

M0nitOrin?ltcst wcll IncatiOns. These tests invt?lvc huii1hin? a Wcll at a er?nstant tate

while rrittitu irl the watcr level response ir7 tltc hurt1hel well. Cor?vct?ticrt?ttl acluiiCr tests

prOducc esti111ates Of thc tratistnissivityantJ aVcragc laVdraulir ct?ndttctivittifnr th?

?rtltrifGr lirt rCvCrl littlC aLtut tltu sptttial distribution i rrquil-?r propcrtics wtich

ii1NrtrrKrllv clist ir1 _colo?ic icdia. -1 scnsitive cIcctruni?rgr?ctic I?iv1 ilt???rnetcr capahle

ol i??cnsut-irw Ilow raius as low us 20 rr??Iniin ill bc trsed to rttc.isrtre ? crtical t1\?irt

??r?h ??cll ?lurin?? t?anstat?t-ratc put?Il?inE?. Elol?r??e?tstrrumci?ts ill ??cr?crail?pcrlc?rmcd ?it

irllcrvals cf ? ttr 1 . It alon?? tlle fitll Icra?tlt ol- tlrc EvCll scrrcrl to obt?lin Liiscrrt

cstimatcs 0f-1wdraulic c--MducMit correspcrrtlin to the ilcrintctrstrrc1riCnt intcrtiak lrru

to idcntifv h?.?cJratfli?all? aitifracture ror7es- 11r? f??11 lln??.metcr is alst e?iptt1 le of

rn???urisi?z tltcnattiral Iarnl?icrttj ?crticaf 1tCfl prc?cr?1 III VeII ?orrhU le-.

thr 11??drtt?lic r.rdicnt in thC ricirl itr o f thC tc5t ??cli-

Icssk 6. fieprrrt Preprtrratiott

i?lcntiltcd ?t?????? u?ill h?- d?li?cr?? ir? thc fortrl ir-a rcpr?rt dc?crihita?. th?u suitt??iiit u1?tllc.

D.rta collcction 1ntik ses ttrld Irt?rn Etil h??tlr r.rurrlct iC in\?ti?atirftt?

itt I?t?r t??prt?htrsud CC-l3 rii postil Iatilit?



Roati

PaninsulaSurface.Water8oundary

Eire
1.SitealapShzviw.l3-EpcrsccCI3Dis-FIC9lffyFf3CJtpIITf



??xD

0

FL

1

Site

ip

4hcn?im

Gctdcrrie

Fornmtio3ns

and

F.31isFa-rne

iornCcai

tad

FttitFrica?rt.ty

1
?F



?-

r

.

...?.--

i.-

.

.

?.

F

._

.

-.T

.

??

r
j

_..-

r

e

i

F._r.ste?7rnncniswonLJ-?._..

..

.?.-

_

?-...r..._...

u?

F.

n1

19

?F?zd

.?_.?

.-

?.

o

75tcrEl?unCL-

ry

r?.-??

._

I

I

??

??.

c-

a

?

-

.

.

.

?

?.

..

?

?

.?

.

c?.

-.

-?

h ?

??.

-.

-_.?

.

-...

.

.

?

.?

-?

.

.

.

?.

?

?...-

-.?

....

?

?.

C

.

.f

...

.

.

.---.....

.

-?.

?

-

.

.

?

c

-

?.

?r?

.

.

.

.?_-.-?-

r-

.

?i.

00

?v_

-?

_

_.

..?.__-__-

y..

_

-

.?

.

??

._

_b..-.

?

?.

?

v

.

_

.

?-

.

_.?_.

-.

s.?-_

?

.-

.

N

-

?

?__

?

.

?

-_?

s

.

-

-

f
?

?

_

.

.

...._..

.

v-

_

z

q

__

.

?

E

_??

E

.

.

?

.

r-.

?.

.?

d

-

-.

?_

a

?

.

?

??.

?.

t

?

?

?

-??_

Frrt

Fiire

3

Sitc

ia

gi

ltrpsinri

Lot

utA

rts

f

Aistin

_

ning

ttid

Su

is

rtic

Refrtctin

ri

Sttrs

cyb



Ct

3
s

i

_



?

?La

?.

? -.
l

-ti./

? ?pJ _J
?

J

?tin \ ?..
?

Iti?
?i

A L? ? jr

??
?Y? rl.

?? ? ?--
?

f
t

r?? ? r
??? -?

.d-

???
l

t.

r

?
??_ ?

1 1 ? . - i ? r

?? -?? ?? ?. I _.

.

.

?-
?r f

?
y..J

J
?

t??

I_. . . . ?

?\

.9 ?? ?.4-?
t

..? .l

??f?. t l.

?A?

? 1._

\?? . ? ?
?

. ?_

f

?
n? Sl

t
i

r

W
??Jr J b??? -r

-?
--s?

?

M _ ??1 .. -??..r ?. -

? _

_

? _??
rl
?- ?

? . ?j? ? ?/--????
?

.

?

_

-c..-

t l

-_

?
-

t

?

?1 ?_ o ? ? ?
ti

_

? r?_

. _. -

_l

-r
/ ? ?- 1

?
fiM..

1 1
? ?_ 3

F

1

d?PrYr

l?
_

??? -r ? l?
?.G??f1f?.S- a

i? ?s

c? ? ?

r
? ? ???r??? -

y
TJ

-
?.

?

.

..
CD.T

? L? _ ?.-...?.am? -..
? .

1
? ?.4

F??

???
?? ?fJ kI ?fj?l



igrea-t
b. frounihsatcr Lcvc fJar.i anEt frccipitetinn

F?rrr.ter F



rF

1-1

??

_.

--

_-...

d?

-___

?

-..--

J

l_

?

-?

?

.

f

r

177

r

y

i.

-.a-

-

4

??

?

.

_.-

Y?

.-

?

-

.

_-__

i

??-

_???????

?

r?

t

i?rr

?

1?y

??

-

r

?.?._

?

_

?

?

??

L-

f

..

..

.

.-.

?

_--

s?--

.

_.

?.

7

7/

t

T

df

r

%a7D

?

r

__-

ti

??

-_

__

?

.

-

f

-

Y

?I

C

_..

?

J

?

?.

?_

?

1_

_

?

?t

???

??????

??.

??.

??.

?

??I.?

iJJ

L

I......w.

?

-_

___-_

?

?

?

1?

r?M-rT.?

?

?f

??

?r

??

?

?..

??.

??.

-

-

_

i

?

_

_.i

-

--

?

-

-.
u.i-?

.?.?.

S-?y

.___

s

_

r?

-?

.

-.

?
?.

.

.

?

1

j

-__?

__

??

-

-___-_..-

?

?

?

-.I

?.

??

...

?

?.

-

-

-_

?_

?

?

a.

?

r

f

r

?..

?

_

Er

i

____

?I

/

1?.?-/

.rl...

?.

?.

?.

??--__??--

I

?.

?.

?.

?.

?.

?-_

?_

-

.

_--

r

r

--_-

_

?r-

_

1
i

--??

r

-

I

-J?__

1

-

?-?-??

_-

i

?h

___-_____-.??

?.

?
1

?\

-.

?

.

?

?___?

d

??.

??.

??.

??.

ijure

7.

I?f?

Irc-Dihtu

i?d

Topo

raphy

PC.ptccl

fr-oyria

fVA

19-50



ftl .?rlr?il3c? z?3??j iJr3zt?r.ija?1 ????i?aba u? s ?ui.iol ito 7wq Jao_313fijds c9o_I.



?.

JA1?

?

_ .?

?? A

1
4

t ur t_ 1r. _ I

VA?
a

4?

ti

o

I?

t

jr f

t? 3 ????
??? ?J ?

t??lF?l?
Jyi

? ?il

?? 4. ?

LiI

i

I

h
1I I?

t?

v

?

Ityy I
?i?j

?? a?a

?g

? i

a31

l

ll

?1?1?/I

th\c???

?

f

.

i

.

???

? Js.?.

?? _

..s-?
?.?. -r%f

???

. - --

?

.

?

f
??li ?f .. ??

3 ?.

i??

. 2 ..
?



10.?3tc?

inh

Ii-oposcd

FlxplorlltryBor-k?lltpic

11c1

Geop?-ohe



I.e.f?s el?cea

l3?rir.i?er. .P j??ci J.i1??i. 1-??Il?x?i? iflSl 1r-?lini?n?i?y ??-?eElu?i?a1 it???c?ti??ations I?7i? l?istern ?lr?.?rE

??

Stcsr?1 Il?nt. Ii??isic??a of? ?1tit?? C????itr??l 1lt?n3ii??E ?I? ?It3 ?ic l3rt?r?rli I ?r?n????t ??ttllc??

llithcfriry f?rnowille Icc7nt ?s?c ?

t??m??t?tin 13??hrt??tact ?7???hc??i I?acility I??.I?a???i?r? Iti??ort ?1??. 1??E.2?-?--?t?-til l Vl
I3o???ts J.??9 ar?cl I3.1??. Julian JU?I ..Itiir??.sttu

l?c?stil Platit Il??tlrc???ct?l??7ic E??alu?ti??n f?? _o?l

I??seircl? arul Tc lrrt ?k v1pl?lic?itit?? lnr? illcI?r?ii?ssc.?.

?tirhz??ter 1????.?.. ai?ci L. I3?.-?hac. I9?fti Itiini?stt?n enti??l??onn3cf?tal assessr?ler?t 1?7
fl?.?

astz di?h?sal
?

?I?l??A fn?rinccrii?t? l.alx??rt?tr?r? I?ch?x?t arris ?I??ni?????-?

l

? 5?1 ?

l??iilstt?i? ht?rsil Iltr?t l?.in??st??l?i. ?I?cr?ite?s??. ????t??1 1??C I?I???rinc?rin? ar??i Car??uitin?.? t?hC7?E?rt

l t. i?. 1 t-1 ..I?o1?c?yMrtl?f?i i?lal? ol ?liz??l? aiicl ln?cry R vcr Vr?ileys ?I?1?r1
Iv1?aE?

liic?.
?

Pvl.???II? 2O? .Ic.por c?f ?ct?tc?linie?il cxhlc?ratinn hrupos??f scrut?hcr stacl?_ clish????I ?iE?cfi

l??c. l?rto?vill? ?I ?rtnc???c.

in??l?t?3r? f??? Itiir??.?stt?r? Stcam Ilant
t?zrour??l ??? ster ??s5e??si?i??it 5?11 ?ll S8 06 Iivi??in c

v?Ecl??r ?t??rirzi ?z?intr 1?I.?tcrit?ls ?l??chncllt??? 1?3ri?l?ch Sil??lctot? t?lsteriaEs
l?.rl??it???-rii??

?

tbor?at?i? i?i?a1? illc I ititttsscc.

1 19?0 fr??1i7?7inarv
r?pt?rt oz? tlte Y.ir?st??Ei sit? fr?r? Steaii7 ?lant ??? ?I?rtnc

?t?tl?t?rit? l?n?????ill???l??nncss?e.



? ? ? ???IENT

A. Fivc -allon brrckct 3 eacl7. wO-pcrcCnt iitll with soil no tt?psoil aIl?r?.f.ed clil_

thiclncsr.

Aucr borints anI srirtihlin? ioe.rtioizs as sh?a??r? orr ttc attaLlrrci s1?r?arl?Ir?ct.

St?ntplc tvpes tnlctn ill thc f iClc1 irrcltrdc SlI. Shclhv tubc? 5-rillons Irickxts I

jallran b?ws f?r ihe for 1crllrr??i11- tt?ts

kprthcr hcr9ts it 8 to 1 Ir ?rticrn5 o? cr tl.a ?vrrl-.ir? clav? tc cltaract?rie .oi

moniorino wcll Ioc.rtions. Srin3c o1 t4tcsc locati0ns
t?lay clr?lnC tlrrrit11?2 crrursC tt th

?ite. srtmv? w?illm er arrcl ?????rnitaiti5rnL% ?i n??? ar t lf ol tcr iii tilr ttisl?in

ftatrn ?s.

I?i??ure it ??i??es lavout _rsite ??.?ith incii??at?c3 _???hrnhc? hurirt?z s?ritrl7lint_ Entl

clr???n httss r00t lonel 161 I-ath -prrirrt rrirristrrt-e clctrsitv tL?sts lNT
? tiE-Z IIN I I C?-? l- I.

Moisturc cO ntrnt stlniplc5 L n ?i II S lV rnl Ireihv tuht? 5aniplcti AST11 D-12 10

ven Dr? itlethctl

Ba 5fT or Shc.lby tnhc san?plc? rt srils ttr?tjj tritrirl arl hcrt?ierhiliilr t?sts

sha11 he used ior- tirrrin tii L 1 4 r 11 1-1i-20111111 t- hvc3ronictcr to - .O3n
ancl ?ttcrf?er? Lin?it tCsts tr?itlt ? p0int prOcctlrrr-C ill

D. I?trur IinfOle I ests cr 11?rrclihilitti 1-4047_

E. 4 inc.hcL il fr Ctrc.h 1lnible. lk?tr1 fcrnr???rn?ct?t
I ivtlrrr?iicc?ni?utti?itspccinicrr1-i04.

1 itlci1cS siiil Ibr eILA7 I i7rivL Ioint Tyllt I 5?t I ri 1ti rl ?5t

. irticlics soil Cor each I-l11-cL Point CI 1 I-4767 liiatial Tcsts_

Kingston Fossil PIarit - Peni??su1a Site Phase
Geoteciiiiical inWestigatin April 2005

This ttttarhnl.nt dceribcs l?ri?t7?tize Iltas? Ii?trleclanical lii??e?tis?atior? of? titL I in??st??n I??sil

Ilant 1eninsrla sitC. 1-11i5 im kstigatin will r5si?t in rlc.tcrrrlirniri tile feasihilit?? of sitint a Af3
nhrtrlr c9iprsttf laciIity at illi lrcmion. crnihlies witla iN Rttle I200-7-.04

cI.
Itiarst Tcrrriirt tr5 liscused ill tlrc 10 tlli? ?ttt3chinertt. TIriS 1-?ut?tcclmic.rl

inv?sti? atir?n ?ill c?h.rricteril? tllc rtnrl Cnilditiran ncccssary?it? ptrior?rri

hrclinaiEtarti? rncl rortc.cpturrl cNalnrfticw? -t a tzpstrrrt
Lmdfill eonfilrrrritirrn iitcltrcliinnX

Itcirtht l?trclinf? and trphrr???imatc el?ttirrn t??it?? l?rtttt?n? crf tla? trr-ility. ThiS inltrrn???tir?n ill

he pro%ided to the vencirrr ear1.?in tllc in?c5ti?.ition.

I he Plta?c I?ecrtechnical in??cti?rrtinn ?.ill in?lrtcle

I.ic???s?d C_Icc?t??hnical 1_E1-iltccror Irot?ssi?rnrll te?1??ist C?lrricrrer?il in sccltcclhnicai

c.plorttions sllall cnrrfir-ttl ill riti?Iry before leMrrgl caelr halc ihrrt tliL tot?l rcCtwLry

101- cacl? S n i 1 lavcr nicct? or c\c2cris
t

l i e i II SITII f.F -LIRI N tEN T5

laver to ensurC .?uf?fici?n sarnhl? ICnItlr L2si5ts
nhnrl

deli?cr of Slrell? trrhes ro lailoratorv
-

nL? offs ct to nc%e horin litcatiorl to rbtrin srrfiicient Si1cIFw tubc oi etrch tariet

or CtJ Inti at least rttotlrer 4-irrcltes for hycirrj triie carrdttctivity testiu IC

.1 iniiicatcd obtzin sufiicint k ittGlictij t?soil Irrm ertett 10r EACiI triaxiai tL?

\s the sprcatlslicet in?Iic?ttc? n?onitr?ri%\t-II and Iznnrp tc.ts or slu- or morc li1.e

?.?ell t7u??i?z?tcr ti?t? ??ill b? cc?r?t3rtcte?I.

tse hllow stcnr auwcrs inri .i corin For e?hlurtrtt?ry fcrrinfiLl.

c?rttlinetl b?.? .1SI?1 t.rr? C?t t?.st tw a coitll-ort.rhi? il?ar??i?r 1.rfttv.



1. All .5hcll? trtbcs shnll he scalcri witlt I3f_Is waX ?tcc_rdint? tO tlIe Eittaci7e.d prc?ced?trc.

ptclcd ?calcd indic.tit.rl AiNdn trani rtd 1o tiie tcsiing Lsborttt
ry in arl LIl?i_iI1 I

x?siti??rt.

l I. Kack dcE?ths are niiiiirrinnl

1-1. Nlttst
grout

the 1-3t rdiolc5 in a?CordhttIcC \\itll 1 N ltde 12100-1-7 atid as stipulated in tEaiLl

scopc oi %.orh.

I btaiE? -round ?\a.tci- Ievel.5 in ?ill harinsrs botll altLr ???m hletion ariri 24 hours after

cmn7pletiorl Cdrillithr.

14. Attcrbct-? i.in1its tcst5 sllall Etsc 3 hoitlt hrt-??
?durc ris OtItlitlCd in l-3-4 iS and pIotted

1 Ficli classiticmion olsil and hc.drucl corc san219ts shrtll bc Ijcr ltrmL?ci ly a Irnlessior?af

Loctttions indic?Itcd ryrl attaChC?f s?r ??dllt tr? ??rclit??itrarl?.

1 7. 111cn%tlw iull ????rkinrt dAys tdCf1? ?wril and Cstil?lat? ?-i C 1-s to hc inxttillcd.

?i?tt1itl?.ti.

manncr fr CXjrnplc to allol?? f-0r ?ttani clCtnin11 OFMWIcr?s and 01l1en c??rrs? .?chin

Contr?Ictor shall hro?idL2 adrquLite hCrsMnncl to

LrsiOn kaetcrt-s ttc s1u11 b turrrcci o% ur in hr-inted ?mei rcaclahle nleetronic lvlll?it

ttlr?w indcp?ndcnt r?vic\\tafretiults.

stress \?hichc?cr is c?hcr ?tnl?ss autl???ii. d i3? ??rititl? ????ttjcrt ?ar?art?r. .?I

co 11 so lidatic n test dta sltitll ze t-educc?i hv tEI c
Ll

uire r o o t oC t
i n i ? n1 cthrl tt? atiid

inSlttcncc of .e-cclndar rfects. All tinIe. dcfkction clElta initktl 111aClIinc cl? ll?cli??ns

Umnsolidkitioll testiil l%ill ?tirt CoaJinLs no ?-rcatcv that 0.1 or thc in situ cflcti

r?2titalt5 sh?tll he prct.ntCd \?itl1 the rCi?rt.

Enwinncr e.otec.lmictd hv trEiinirIL or 1rofGssional Cjcolm?ist fC licertscci in ilic stmc o
1 Cnncsscc.
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