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EXJ:MM StlHMABX 

Thia document waa prepared in raaponaa to Work Aaaiinaant 

No. 161•1Ll6 tor the Cbarlaa Gaorqa Landfill . Tha .,.Citic 

aubjact of' thia taak ia tba evaluation of tha landfill 

s ett l ement a nd ita potential at'facta on the intaqrity ot the 

flax~la aaabrana (hiqh danaity polyathylana) cover ayataa. 

Thia cover ayatam tor tha Charlaa Gaorva Landfill vaa apacifia4 

in a R.aeord. of Daciaion ai9nad l:ly the United 8tataa 

Znviron•antal Protection Aqancy (EPA) in July ltiS·. 

Conatruct.ioa of the flaxil:lla aaUrana cap with aaaociatad 

ayataaa for leachate collection, aurtaca vatar divanion, ud 

landfill v•• colloction and vontinv 1o onticipotod to bovin in 

ltlt. Thia evaluation ia baaad on tvo topoqrapbic aappin91 

datecl approxiaat.aly t.b.rM yu.ra apart, and on phyaical eviclenoe 

obaarved durinq tvo •ite vi•it•. 

r 

~ The •urvey• and. ob•ervation• indicate that •ettleaent haa 

occurred. . Settleaent to d.ate ia not believed. to be ·1ufticient 

enough to affect the integrity of the propoaad cover ayatu ; 

hovever, future 11ttlaaant and. aettleaent cauead. ))y the 

inatallat i on cf tha cover ayataa aay affect the intaqrity . 

Ad.cHticnal aurveyinq cf tha landfill aurfaca and. land.fill 

monitorinq wllh will ))a parfonad. to a aaaura onqoinq aettlement 

and. to proj eet future impact&. 
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1. 0 IHTBOPYt;IION 

In October U87, EPA authorized E.C. Jordan co. (Jordan) throu.qh 

&baaco aarvicaa Inc:orporatad. (!baaco) to perfona ara .val,Cltion 

of the potential landfill aattlaaant at tha Charlaa Gaorqa 

Landfill Racla•ation aita . Thia document ia praparad in 

raaponaa to Work AaliqnJD.ant No. l68-l.Ll6 for tha Charlaa G&OZ'9& 

L&n4till. 

'l'ha raaad.ial daaiqn planned for t.ha Charlaa Ceorva lanclfill ia 

the 1natallat1on of a aulti-layar cover ayataa . lvidanca 

collactad by Jordan paraonnal 4urint two aite viaita aunuta 

that tha Charlaa caort• landfill ia undartoint internal 

conaolidation raaultint in aattlaaant of tha au.rfaca of tlla 

l!Oidnll. &a a raoult of tllio intonation, IPA raquuto4 that 

Jordan .valuate tha landfill aattluent to •••••• ita iapact on 

~ int..,rity of tha propoaad. covar ayat... 

r 

Municipal lan4filla will aattla with tiae due to a variety of 

factor•. Th••• factor• include auch thin;• aa the vaata 

coapoaition, landfill danaity, landfill a;a, thicknaaa of the 

landfill, etc. In acS.cS.ition, landfill aattlemant ia not u.nifoB 

due to local variation• of compoaition, danaity, thickn••• and 
I 

proxiaity to tha landfill aicS.a a lopaa . Auaaainq the impact of 

landfill aettle111ent without aite-apecific au.rvey data 1a tanu.oua 

and qual i tative . Periodic a u.rve y inforaation i a required t o 

I 
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d.ataraina quant i tativa aattlamant rataa and to aatimata future 

iapacta. Por tbia raaaon, thia evaluation baa bean aaparatad 

into two parte, 

photo;ra..atric aappinqa baaed. on aerial photo;rapba taken 

approxiaataly thraa yaara apart and obaarving phyaical avic!anoa 

clurinq aita viaita. Thia intaria report coaplataa tba firat 

part of thia evaluation ancS docuaanta tha aattl..ent froa 111' 

to elate. 

Tha aaoon4 part ia to dataraine currant aattlaent ratea and to 

aatiaata future aattlaaant and tha probUla illpacta of tutu.ra 

aU.iduoe. aa;inninq in Saptaabar 1111, and coa.tiauint to 

..y•July 1911, perio4ic aurvaya of tha aalacted. croaa aac:tiona 

ot tile lan4t111 vill be conducte4 to 4eteraine it aetU-t ie 

c=ontinuint and, if ao, tll& rata of aattling, and to allow an 

aaaaa..ent of potential tutura iapacta of the aattlaaant. A 

final report ia plannacS tor iaaua in Auquat lilt, following 

coapletion ot the aurvey and the evaluation. 

A chronoloqy ot the eventa deacribed in thia aeaorandua ia ahovn 

in Ta.Dl• 1 . 

_,_ 
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~ TABLE 1 

c;HRQHOLQCX Ol LNfpPtLL Srnt.mlfT ODSJBVA,TtQHS 

1984 

Karc:b 1117 

May 1917 

Deceabar 1917 
lite Viaitc••• aita
••connaiaaanca 
aapol'W ill 
Appendill) 

~rt!1v~:!: 
(OM lito 
J.aconnaiaaanca 
aoporto in 
.lppondix) 'I 

[ 
Septaaber lUI[ 
septaaber lUI 

Aerial photoqrapha taken by Charla& H. Sella 
Co. , from which a tcpoqrapbic ••P waa clavalopad 
for Cup, Draaaar ' Kcba, Inc. , . 

Landfill aonitorinq walla LF-1 and Ll'-4: 
inatallad by E.C. J'ord.an co. 

Aerial phot()9'rapha taken by Erdaan, Anthony
Aaaociataa, trcm which a topoqraphic aap vaa 
d.avalopec! by Laraan Enqinaara. 

ccncrata aaal aroun4 11•1 vaa .xpoaad 15 inchaa 
a.bova tha landfill aurfaca. 

Concrata aaal arouncS Lr-2 vaa axpoaed 11 inchaa 
ol>ovo tile landfill ourraoo. 

Tva l•rt• cracka (A-A' and 1·1') vera 
obaarvad. at tb.a vaatarn and of tha landfill. 

The lan44ll aurfaca. in tha vici~ of the 
walla appeared to be unchanqed ainca tb.a laat 
viait. 

Crack A·A' ;raw conaid.arably aince the laat 
viait. 

crack 1•1 1 appeared uncb&nfed. 

Jfev cracU bad. tonaed. in the veatem ancS 
aaatarn and.a ot the land.till. 

Intari• report outlinin; aettlaaent to d.ate 
bauad to EPA. 

Pariod.ic landfill •urveya to d.etenainer throu9h Kay 1919 aettlaent ratea. 

Auquat 1989 	 Final report dhcua•inq current aettleaent 
rat•• and potential tutura aattlaaant ratea 
iuued to EPA . 

-·
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2, 0 EVALUATION OF CHARL!:S GtORCZ: LANQF!LL sq!SIQp!CJ; 

Site viaita to the Char.laa Gaorqa Landfill by Jordan peraonnal, 

in Decuber lt87 an~ April 1111, in~icato4 that tba 1an~di.1 1a 

axpariancin; aattl..ent and aurfaca d.iatraaa . Concrata aaala 

arouncS landfill aonitorin9 vella installed in early Karch 1518 7 

vara alaoat coaplataly axpoaad durin; tba alta viaita, 

aunaatin9 that the landfill ia au!:laidin; or tha walla ara l:lain; 

at aevaral loc:atiorw. Ac1cSitional frOVth of a la.rva cradt at tha 

vaatan ancl of Ua landfill ooourrad batva- tba viait&J 

adcUtional oracle.& vara obaarved duz'in9 tbe aeaond viait. fta 

ait.e reconnaiaaanca raporta, providint datallad obaarvationa, 

an included in Appendix A. 

'!'o evaluate ~· aaount aDd rate of landfill aattlaent, aavan 

croaa aactiona of tba landfill auTfaca, located aa ahovn in 

Pipra 1, vara plotte4 uain9 aurtaca alavationa taltan troa tvo 

pboto,ra.aetric upa that vere daveloped troa aU'ial photoqrapha 

taken approxiaataly thraa yeara apart. 'l'ba croaa aectiona are 

llhDWll 1n Pi;ura 2. Tbe tirat photoqrapb.a vera taJtan in ltl• tor 

Ca•p, Oreaaar ' McJ:ee, Inc. Surtace topoqraphy vaa qenaratad 

troa aerial photoqrapha taken by Charlea H. Sella Co. in J'una 

and Decamtlar l 9U . Three banchma rka ware uaed aa controh tor 

the photoqrammet rica lly mapped alevaticna . The tirat banchJDark, 

IM-1 , vaa located at a drill hole in the eaat a i da ot a atone 

-5
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wall, 30 teat aouth ot Utility Pole 33 on llod.;att Road, and. vaa 

at an elevation ot Z17 •. u teat . 'l'ha aacond banch&ark, BM-l, vaa 

located. at a chipped aquara in tha top of a boulder, vaat ot tha 

landfill entrance on Blodqatt Road. naar ounatUla Road, ~ vaa 

at an &lavation of 179.42 faat. Tha third benchaark, D-3, vaa 

located at a apika in Utility Pole 141, on tha aaat aida of 

DunatGla Road, and. vaa at an &lavation of 151.57 faat. Tha 

l 	 locationa of thaaa benchaarka ara idantified on Fi;ura 1. 

The aaconcl aappin; vaa perforaecl tor Jordan by tanen an,inaara 

and Architecta. Surface topotraphy vaa vanarata4 troa aerialD' 
pbotovrapha tatan by lrdaan, AntlLony, Aaaociataa on llay l, 

1117. 'l'lw -ka uao4 for tllio uppiJ19 vera identical uD 
thoaa uaacS in tha firat aurvay. 

•lacaaant of tha croaa aactiona on tha topoqrap.ic upa vaat 
r 


4etenined t.y location relative to the State of Maaaachuaatta 


,rid ayotu eotabl111ho4 ovar tlla landfill araa (oaa rivun 1). 


'1'be croaa aectiou -y COfttaift error 1ft tlla horiaontal plana due 

[ 	 to ali9ht acalin9 cUfferencea cauaacS ~ tha printin9 proceaa 

uaacS to cSuplicata tha topoqraphic aapa . Horizontal errorr 	 8eaaociated ...,ith c:ross section placement and aealinq ditterencea 

ia t.bou9J:&t to bel leaa than 10 feat . Thera uy alao ba error, on Ulr 
tha orcSar of 1 foot, in the vertical cSiraction dua to the 

accuracy of the photo;rammetry. The eompariaon of theae t wo 

topographic ••P• will not provide exact aettl..ant cSata bacauae 

errore aay axiat batw•en tha two ••P• or in plottin; the c:roaa 

-·

,. 
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r aacticna. It will, bowavar, identity ar...a of' vertical aovuant 

thrOU9bOUt tha landfill. 

Ind.icationa of landfill aattluant vera avictent at aacb at tlu 
,. 

aalactad croaa aactiona. Tba upper, flat portion of 

I 
 Section 1-1 ' ahova that tha land.till aay bava e.xpariancad up to 


6 taat of aattlaaant batvaan 19U an4 1117 (aaa :riqura 2). 

l 	 cracJc.a, which aay ba tha raault of landfill aattl-e.nt, vera 

cbaarvad in thia area in April 1111. Tba alopad aaotion 

indioataa approxiaataly 2 to ' faat of b..va, vbiab aunaata 

that tha uatam elope aay M lN.lginf dua to aattl-.at of tbe 'I Wp of the landfill aurfoce. 

I 
• 
 Tba upper, nortbaaatarn alopa of laotian 2-2' diaplaya 


Httl~t on tb.a order of I to I fHt. fta aid4la uul lover 

alopa araaa alae abov aoaa aattlaaeftt. The top and 110\lthei'Jl

[ 
elope• of the landfill 1n thio aectiOJl appear to be atal>le. 'l'lle 

aurtaoa aroWld Monitorin9 Well LP•2 alao appeara to have been[ 
relatively atule1 however, tbe 11 i.Dobea of expoaed oonorete 

r aaal obaervad at thia vell in DeceUar 1117 &U.9911t& that 

landfill aattlaaent 1• occu.rrin9 in thia area aa well.I· r 8 
Tha upper northern alopa of Section J•J' ahova approxiaatalyr 	 Ul 
2 to • teat ot aettlemant. The lower northern elope and t.ba 

... 

-10
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J 
r Section 4-4' inc!icataa that batwaan 6 and 8 hat ot aattlaaant 

occurred at tha top ot tha landfill . Tha northern alopa above 

aattlaaantr tha aoutharn alopa incUcataa baava aiailar to 

section l-3'. 

I htvaen 2 and 4 taat ot aattluent ia inc!icata4 at tha top and 

upper northern alopa of Section 5-5' 1 tha aoutharn a lope appear• 

t 	 to have buvad. approxiaataly 2 feat. lattleaant in tba vicinity 

ot aonitorin; vall LF-1 1a approxiaataly 2 to 3 feat, au;;aatin; 

G 
t that t.ha 15 inchaa of .xpoaad concrata aaal Uaarved durinCJ the 

aite •1a1ta vera a.auaed. ~ aattlaaent of the lan4tU1 around the 

vell. 

D 
I action •-• • ia vanarally atUla vith aoaa indication of 

aattlaaant 1a tba upper and lover alopaa, on tha o&-dar o t 

2 feet. lettl-t ..Y beve eleo oocurnd 111 tile •1cl.a1ty orc the l&Z'9& crack (denotM u A-A') ill the vaatant. alopa. 'fhia 

crack vaa not obaarvad until attar tba Kay 1117 aurvay1~ 
th~fon, couiderallle eurtace detonation 00\lld have occvned 

[ el.ace the 1117 phot091"-try. 

r Finally , Section 7-7' indicates approximately 6 to 1 teet ot ,. aattlaant in tha vicinity of a land.till crack alon9 tha waatern 
I 

elope (denoted ae a-1'). The eection alae ahova 2 to 4 feat of 

haave on tha vast am alopa . 

-u



In aummary, all croaa aectiona indicate vertical aovuant ot tbe 

landtill aurtace between UU and 1917. Settl-ant appear• to 

be confined primarily to the top and upper northern elope ot the 

landfill, althou;h compariaona ot tha 

that aattlu.ent and heave have occurred 

I 
l 

'G 
I 
~ 
c 
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r 
r 
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croaa aactiona i~!Sicata 

at other location•. 
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3. 0 QISClJS$lONS AND CONCLUSIONS 

It appaara from thi• evaluation that vertical movuant {aattla

••nt and haava) haa occurred throuqhout much or tha land.till . 

&attl-ent in tha araaa of Sactiona 2-2' ancS 4-4 • appaan to tM 

tha ;raataat1 on tha order of 6 to a taat. With tha a&&Ull.ption 

that tha •appinqa rapraaant tha &lavation of tba landfill 

aurtaoa in Dac:aabar 1114 and May ltl7, tha apparent rata of 

oottlaent durin; that poriod vao 2.5 to 3.3 foot,tyou. 

ftelialnuy calculation. by Jo:r«an uoln; tllo oottl-t obaonod 

on a...Uono 2•2 • and •-• • indicato that a ....a- of 3 ~t 

olooptioo of tllo loftdfill ourfoco vould OGG1Ir. 'l'bio 1a wall 

l:talov tba ll percent elongation yield nol'Ully ncODeftCled. for 

mtn llaen. 'l'ba potential alao aziata tor tlla liaal' to ba 

atraaaed by atratchinq ovar localbed landfill cracu. leveral 

loftdfill cracu and boloo bovo boon noted at tllo loftdfill, 

opproocbl.ft9 2 foot. BDR breakpoint in a UO do;rH otrotcbift9 

elongation taat occur& at 120 parcant . Wbila nofta of tha 

currant cradte vould ~· axpactad to cauaa taarin9 ot the 1mn, 

continued ••ttleaent or •ub•idenc• in thea• localiae4 area• 

could t.ear t.na liner it it wara un&Dla to move unciar the wai;ht 

,. ot the aoil cover. 
I 

on a pariocHc baaia from Fall 1988 to Sprin; ltlt, to •ora 

accurately dataraina aattlaaant rata• an4 to •••••• tba 

·ll 
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potential for t'utura aettlement. In addition, Monitorinq Well• 

Ll'-1 and LF-2 will be reaurveyed to d.eteraine if they have aoved. 

or if the landfill hal aettled. Tba HDPZ linar ata.bility will 

be further evaluated after completion of the f1alc1 aurv•,r.• · 

:aaaad. on our obeervationa to d.ate, the aita aurveya, and our 

underatandinq of the natura of landfill pert'or11ance, we believe 

that vertical aoveaant of the land.fill aurtace, incluc:Unq 

aettleaant aD4 beavin;, haa and. vill continue at tba Charla• 

Oaorqe landfill. settlement ia oona14ere4 to be acre of a 

concern than heave ovezo Ua lont tar., particularly aa tha 

landfill alopea l>ecoaa atal>la GYar u... fta GYarall l...StUl 

aettluent can M &tp'avated bf t.b• oovar inatallation and aay 

approach levala in axcaaa of tha recoaende4 13 percant JIDPI
• atretall liaita but ia not axpectod to app:roacll tile l>realcpoi.Jit of 

120 parent. aovever, iNSucecl atraaa by the cover aaterial in 

localiaa4 areaa ia potentially capUle ot tearing the liner or 

aakinq the RDPI aora wlnerUle to chuical 4eqra4at1on. Ttlia 

ia aoet likely to occur in local1ae4 crack areaa or in araaa 

whara tha landfill aid.a alopea could becoae unatable 4ue to the 

1natallat1on ot the cover aaterial. 

Thaae preliminary concluaiona will ba reviewed. aa additional 

aurvey intonation bacom.aa available, 

http:bacom.aa
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ENGlN!!JIIS & 
SCIENTISTSECJORD.AN CO 

I 
P"R~ : M. M~.azzy 

I DAn : J anuary u. 1988 

( 
SUB.!!:CT: S~aidance/Stability Raconnaiuaru: e 


Charles Geof'9• t..andfill 


On O.c..O.r 11, 1117, Alan Piec:\lch, StQhen Kitchell, anll Matthh Jt\.l.Uy 
vidtad the Chuba Geor9a Landfill in Tyn91boro, Ma..ac:h~.asaet.a. !'ha

[J 	 ~·· of the alta •111t ••• ta conduct dta rKonn·u ..anca tor 
cb..rvat.lon of nportad a~ddanca UOWld .onitodnq wells Lr-1 and U'-2. 

j: 0\arlaa Oeorp t.u.4fill C09tlra an area of qproltiNtaly 10 acna and baa a 
~ "Ute U,ickn••• ot U:oat 100 r..t . n.a landtW 1• cloaed 1D un~ 
of acceptint new wute , however. no low perMU1Uty eovu hal bMn placet 
over tha vaata to Uait precipitation 1Df1ltrat1on or leachate tanaraUon. 
Tantatin htun plana for donre of th .l.aUfill incl\ada iAit&llation of 
a low ,.r.u.b111tr cover qat•.

• 	 ln Karc:h. ltl1 . two uploratory borintl U•l ana U•2 vera •d• ill the 

landfill at t.ha loeat.iona shown on Fif'l&ft 1. Tha bor1nta extended thro\lfh 

the lanUill into l.lftdedy1zlt native darwa eoU.a . a. lingle 8Dftitadnt weU 

wu place4 1n aach bor1nf; with the we,U Up located at or nNI' tM bottaa 

ot t.ba ~1Af. lodnt logs an4 we,ll 1nltal.Ut1on 4at.aiU far Lr-1 an4 Lr•Z 

an attKhd. hotec:U,. .tMl cuUp with lockable covers ..,.. lnatalled 

over MCh af t.h 110n1tadnt ..111 wch that a portioD. of U. cui.nt 

axtand.c!l into the bore hole antNl\l.l. A aurhca aaal. cons1at1nt of 

concrete.... placed &rO\lfld each of the protective c..1n91 u shown on Ua 

well inat&llaUoft datalla. 


r 
~ti.M altar the wall 1nataUat1ona IHIU coq>latad observations ware Nda 
au;;a1U.nl) tha landfill surface 1ft the w1c1n1ty of tll.a walla had undaf"9ona 
vart.1cal II'IOYa~Hnt. the JnOv.....nt was evidenced by a portion of the concrete 
aad around tha walla baccainl) upoaed. Thb .,v~t~ant au9;..tad a 
auba14anca con41t1on waa occurri n9 at the lan4fill . 
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Oba_.rvad Landfill Surface Conditions 

Durin; tha Decl&lllbar 11 . 1987 reconnaiuanca , 'the followint obaarvationa 
ware Nda : 

1. 	 A crack i n tha l.ndfill [daa.oted aa A.•A on Filpra 1) waa ,.,. 

l 
I oburved . Tha crack width at t.ha landfill .u.rt.ca wu ;anarally 

ln axc:au of 12 inc:!'lu; the crack depth wu vui&bla to about 
24 lnc:haa. Considerable c:.-vin; of aoil into tha crack vaa 
~o~b..rvad 1nd1o:at!n; tha crack had filled . Tha :rack bn;th waa 
astilllatad tn ba .in axe..• or 150 fMt. No veqatation ••• noted 
vrow1n; frCIII t.ha crack au99..t1n; it to be a recant ope111A9 .

f 2. A crack in tha lan41'.1.ll (danot~ •• •-• on Fl;u.re l) wu 
obnrve4. 'f'hla crack had a aiU'faca width of appraxiaataly 4 to 
• 1Dchat and an obaervad depth of about 12' inch.. . Ho •etatatioD 
wu nohd vrowinv frc. tha crack auv;aatint it to be a ncant 
opooiof. 

3. 	 J.econnal..anca alont tha brMk 1n slope (1 . a., approxiately 
elevation 2SO on Fivu,n 1) nVM.led ,.._.rwa -u, !•inch wide 
en- b .. , cracka in tbe lan4flll wd'..:e . 'nMI cncU Mn 

veaer.Uy odaate4 tiiO'ta '*"' ct='=r and pv.allel to tM elope. 
In aCIIMI c.Ma the cracka appeU'H to be aJ.oat heal.. 1n thet 
aoil had c.va4 1ftto th• and vevetatioll wu lrc:NiDI; iA otbe~ 
anu t.ba crackl appeand to be .on ncut. 

• . 	 Considenbla IU ""tint t~u oiiHrftd at the llllldtiU .urfece 
approa1JIIatdy 350 teet west of .onitodnv well U-1. au "nntinl 
waa net noted at: any other location 1n the landfill. 'the 
landfill aurfaca iA the weatint ana appear.. to be ~ an4 
ro~.~th with re.,.c:t. to other arau 1A the landfill. nn••t.illv 
t.Mt ana 1n particu.lar •Y bawa apuianc.cl aoM Wt.Uility 
ainca the landfill operation wu 4J.accmUtule4. 

5. 	 the concrete ..us arOWld tha protective caainta tor SIOnitod.at 
walla LJ'-1 and. U-2 -.ua obM~ to be •PPr"'OLlMtely U inches 
L"ld 11 1ncbea. r ..pecti..ly. abowa the land.t1U II!Utece. 
Observation of the s.-41ata ana U'OWld the Willa 41c!l DOt. ~ 
any indication of Nterial collapse into the bora hole annulus . 
rroe thia it ia conddare4 1uh1i danca at t.ha lan4Hll U 
oc:c:urri n9 and at the location• of t.r~l a nd Ll'·l it app...n tha 
praaant rata of IIIQvu.ent il on the order of approx.i.mately 
one anc!l one·half teat per rear. 
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The observed landfill aurhee crackin9 and I'Ublidence arwnc! t:he 110nitor1n9 
w• ll s LT- 1 a nd LF -2 r! .! sn t he CfJUtion o f what cover lnte c; r it y ca n be 
e-.cpecud lf a cover were installed over tile lan4fill in the illmecU.ata · 
future . More apecitically , would ahort.enin9 or len9'thenin9 of the l.andfill 
clo~a and top area cause diatre.. to a cover ay•t• by dther placinv the 
CO'I!r ay•t•m into tension or compraui on? Additionally . the 110re 
substantial crack1n9 of the landf i ll surface at ~-l and 1-1 auvv..u that 

f 
I landfill a~ll.1ty cnay abo btl an iuue . Crack A·l 11 locat.d near a aand 

am! travel bornlw pit auc;vutlnv a::~Vetnent cnay btl occ:urrin9 towarc!A the 
depreuion for'Md by U'ie borrow . Crack 1-1 1.1: located about '700 feet froe 
a ponded water area 1 See FifU.,n 1) . The landfill wrtace •~• 
appr01Uaately at tht pond ' a edv• and dopet upward at an anvl• of 
approx.iaat.ely 2 hor izonul to 1 vartical (u acald fro. J'if\&nl 1) throu.th

fi a ••&'tical .U.tance of about to fHt . Genually laft4tUl ·~ are 
dttire4 to be ll&intaitltd at a ~ dope antlt of J horiaont.al to 1 
vtrtic:al to enhance dope atabU1ty. To thia tnd , tllt orientat.ion of c~adr: 
a-a ud ita location nlati•• to the lan4Ull ' a ped.-ter pn..at a conc:un 

~ fo~ li~ alope atabiUty at the wen.arn aide of the l.udflll . 

••swtnft51on•0 frio~ to initiatin; a covtr dtlip for tht landflll it ia nc.-.ended both 
the ••1dtnct and ttability conctrnt ditC\llled hut1n be retolV'ed . A 
atully !hcNld be conctllcted to IIOAi.tOZ" lan4f1U avbc:t .ov-.nu at a nu.bu 
of an&a OOter a pe~iod of U. aubatut.i&l UCNib to all~ ..-t to 
OCC\&1' . Ac:c:orti.DtlJ , ,..,ual aec:Uou have been .uneatt4 fa ~ftitorS.,. 011 
f19\IH 1. '!tit .anitorint thOilld eontilt of c:on4uetint horiaonW ud 
vertical INZ"VtY of the sections at 1 to l .anth J.ntti"Val! with at 1--..n 
u~.. aepuaUi INI"Vty event.! occ:uniDg. A441tionallJ ~ A•A an4 1-1 
ahOQld be J\odzonully and vertically located and .anitond. 'tt&t 4ata 
eoll!C'tt4 fro~~ thil .onitol'int ahould bt nvitved by a veottchnic&l 
•nt1nHr u 1t beCCM~a availabla . Aa 11:1~• .ollitoriDt data K~latu 
eontidtnct can bt !!tlbliahet with respect to what landfill .,._ntt art 
OCCNrr1n9 1nd whether covu dtaivn or !dd.itioft!l ••al1.lation 1t !ppropriate. 

..fore iAJ.tiati.nt the 110n.ito~il19 protr• it 11 r~ncSt4 tbat a 
teottchnical tDtin"r rev1.., and appr09t t.bt loceUont of atCtJ.ona to M 
1r10nitortd and utlblith t he tc~:Uracy of survey ntedtd to collect t.ht fhld 
data which wi ll bt uud to evaluatt landfill IIOYHI!nt . 
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HIHO to r 	 S~o~otan Waite 


Don Hunt / .Uan Phcuch~ . J"'~ 

DATI : 	 April 14, 1988 

( 

( 

SUIJ!C'l' : Sltl leconna i uance 

Cbulu Gaora• Wndtill 

fynasboro, lll.uachu.. ttl 


(! 	 On Thursday, AJrU 1, 1911, Alan Phcuch and Don Hunt vititlcl the eutljact 

landfill. tba purpose of t.be IS.U vtslt: vu to detanlina whether or aoc the 

G caacUtlont oburvad clurtq the Dauaber U, 1917 lltl vUtc bad worunad 

(nhnace ... h• •· Muuy co D. Moabu, dated Jaaury U, 1911) . 

D 
OISliYATtO•S 

1. 	 the crack clanoud A•A {P'lauu 1) at the .,.., and of che landfill Ia.. 

hflathlfted lftd appun t!l have tlranc.hd off into _,u than one crack. 

Tba vidch and depth of cha oriatul ,orcton of cha crack an aeaerally 

cha aaae. tvo lara• bolu ven oburvad at cha aowchan aad of the 

ealaraad crack (ua rhocoauph 1) . tha bolu WIU about 1 hu vtde, l 

ten lol'la, and l fut and arucer tn depth. At luat one of cha holu 

appeared r.o uuad lar.ually .,elov r.ha IYrfaca and avay h• the eatr')' 

polnr. . Cona1darabla a•~ vantli'IJ vaa noted at tha cracka and bolea. 

leolr.a vas also ...n . Tha odor It this el'ld of tha landfill aaa..d r.o be 

.uch voraa than al ..vhara . 

2 . 	 Cr ack l-1 , whi ch uu n ot ed durin & tha Dae a~eba r 195 7 a lt a vi a it , did no t 

appear to ba any laraar . 

http:tlranc.hd
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,,.....,_ ' 
) , 	 Additional encks vert noted u the loc.cions ahovn on Flaure 1. Tha 

cracks tn aananl vue onl y 2 co 3 tnct'lu in clapth tftd puhapt 0., co 1 

inch vide. Thtir orientnlon on the landfill turhc• appeared to be 

hratly uncloca, and tc could not be detert~ined vhtther or not cha$: ' vue 

nhcecl co a alidtna aubi.ltcy probl••· For lnt t anc.e . there wu a a,._ 

ber of cracks oriented at rtahc enalea co the c.encer aa:LI of the land

fill , Tbt craclttna observed .....c1 to be Ualced co the nlutvely hvtl 

pordona of the landfill surface . lntpacc.t.on of the u ..pu aUt llopu 

on cha north aide did no t reveal the pruence of cracktna or any other 

obvious t1rfta of lnatabU1ty . 

It, 	 tbe coad1Uone at Maitorla& welh U•l aad U-2 do aot appear to have 

wor..ned <Photoanpht 2 aocl l). 

S. 	 Gu ...u .. •• ..ce4 at nlilu l.uctna " ella laadUU. It t.a eur 

pucepcion chat cho 1•• veaUa1/odn ""' IU'OftiUC ia eM ar..a whore 

crack• vero ollllot"¥otl. Cal vaa ohol"f'od ht.blln& tbrO\alh pdd101 of ..,.., 

Oft co' of tho laadf t 11. 

DK/ ,., , ,_, 

cc 1 	 Mark Peteuon 

http:lntpacc.t.on
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PHOTOGRAPH 1: HOLE OBSERVlD AT THE SOUTHERN END Of CRACK A·A' 

APRIL 7, 1SN~ 
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PHOTOGRAPH 3: PHOTOGRAPH 2: 

EXPOSED CONCRETE SEAL AT MONITORING WELL lfLxPOSED cONCRftE SE.AL AT MONITORtHG WELLLF· 1 

APRIL 7, 1111 APA1..7, 1ttl 
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