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:Jt133!D ,; rel: 1;1 ;~ ; ~.r:1Z' t.,/ :-::..:-~· ~}r1:;.{1 ~;-, J\ ,: r..;_·,.; 

l utroduct:\t:11 

Loc:.J. ouba i!J.f.t~Z!O ol t.l, .• ·th •u u~t::.:.co 10 u 1.i?·.oi.10"~. n® "">"L/ 

\,'h i C:1 fl ru ~:l:ioi:,z-vod V~:J rt.i oy t1:~.oo ltt vcrJ rr.n.ny ,1.\:u. .. ta ot tha r~ rld,. 

1'210 C!'\woa ot a~il r.11'o1dti®O li re f D;.~J.U::i.r to £,"OOl,>,:i::i t s nr:u mi n~ns t\l 

ctn•Jel'St r,md :lrnl.:,1:d 1u tov:1 C:'.i.V ;10 s e fj;_:•m:i~l t oot:ni c!il lm·.:.\'llodr;e i-e r..i1 i,ea. 

to 11!.,\iQ:r·G h ntl th01:.. l t .:JU O"!OUi llB i ti l':. al e b..mt.\uth tt.G O.!U.l't~i. • a trarft1.C9 

~ H.iie t nit·Jll et'l. l J' c1.a by -un :~?.'r,"v.ntl t'it.l\i(.'lr:.t, o~ by tho ¥-'O?"'.it o r r:10.."l tn min1nt:, 

t 'to \:J01. tJ·~t o ! t;1c, ma13 ~""'~ tho 0.(,1cnin~ 1rraaee 21 <lc·.-iw,~u-d and ¼ nds to 

lo~& t h o e;1v lty. ll th l a WQ1Ji. t j!'; CZ"('f.;\t,~)' th~ t :io Ot.t"'t>?l.Jt h Oi" t:m J'Q(;f.,;; , 

t te~•o i G (". C1' .:'\e.ill.1l 01.· tlt'h.idQZl c 1Jll!.t:;_,12e unti l ther-o i s ~ Ot.tl.bi l O 1JU~_,01•t t,►, 

the ro.::iko bon~~iith u~ ea..i.' t.h ' a w~i•f&{H, ♦ 

It t.hG r oli:~t i vo oi ze l"} t ~ cu.ti t o1·i-:.u1,:;in,n 01~..:ni tl{; 1G o::ru 1 or 

it tho atra1c th of: t ho 1"CCl<o !" earr it ci l';;.. t ls t,.roat. th~ro 1a n pC-l'l".',o.ncnt 

stnhl o suppor~ t or the ,::,~~rl:; i nt.; ro:fk ~:~t o·tbl , • t ho a t.rai-.;co:l boi llC dictrib­

uLoo. in t he v1cin1 t:, ot t ho oi1t..-.n i r~ ln the eeu.or3 l :t.:l$h!on or ru1 a."'()h. en 

tho o 1J10~ imnrl , t f th~ ro,Jlm ore .rol 5 tJ vol :, w~., , or it th<> o . vn1UG 1 s l :u-r;~• • 

tl1ero will ln&?itnbl.7 be ul t1 •:t~to t nih~ro r~itd tz:o roeka nbovo ~1U a ink d a'ln 

to £111 1:-ore or l os~ OOO!•lo t -01 1 t-hQ o:,oni tl£' i1hi m r11•evio~ l:,t o:d .r.tod.. In 

~ll'~oot al l tti u.111(; o,omticns, t.i".crefo!".l ~ it ia 1~?,;jl"3t1vo to _ptrul t he :,;1 :;e ct 

· \ h(t o,pw1iieo no l.!S to p~11n1 t no oor!c-:.rn ri.o,: ot f'nU;lt'o o .t t t:tJ root c.cd col lapse 

or \ Lo ~.nli e , th1 o wt thout prl~ ry r o .. ;t 

:mrfn.co-. 

o t ho et"fect~ ot n;.br.td.Mco Qt the 

In oortaia t;:1a0 o:t roo?:...1, oo,m-ctally we3k i:;i'nloo. a o~-...~i!\l 

-..,;c t.er 1 a 1n b"c(hlcod Sn t ho tondc.110y o t ,:a.rtfl of t,h& root to fu ll t1tltt1.3 • and 

fer tho eh3;,e at tho 0vooins Md 1,:.wtlc:.1~rl.:1 t..."\o th1oknono of t t o c.~ter1:ll 

abovo t r..o covit:, to un.iaJ"C-U naro or l r,~:t t':=!.d!oru. cmnr~• n should ba poln tod 

out that 1n &ll c ::.00:, t:..'i· o.ro t :1& 11 ~o or t.1 .111 op<"..nh.o eXQeeda s-oc'i'! stror..,cth. iu 

tho t:l:'t,-,nt 1on o t a SOT-' w.-ien tl;, .11rob. ou;:;ort, i.t;ere v1 ll b3 1,..f·.edit..t.G 
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or ultimate colloDSo ft.mi tmbs1donoo. 

ln Yf~Q i,~ parta of tJ1G rut ...cd :.a.nt03 culd in f1Jro1sn co n tr! 

t horo nre n~tH\'lUS cases or f.HlbG1,lonce, ct tho tnn-i'a.~ d.ue to the ft>l"t!inUca of 

~iral 0110n1r.go boue~tn t?)()> O!'Ouo<l. .Ju.ch subatden.oos 01'"8 ohl ony to\lul in 

ff@('.tl0 ot 11.mootono orcthl'Jl" roootly 3olublg n;s.t;.,i~1n.1. .. 'Zho atibaidom:ea ru-o 1n 

a ~o c c.sa-c vo~;,1 1t.;i-,J'1ea. a.od co.nctderehlth In ot: ol'u, they ru·1' c.rndut\l nr.d 

<lo1>1'essien 1 s t•.";~ed st t.t~o ~u.rtae~ vi:h.1 d:l i a k:11Jwn as a a i!m. 

In ~o e:.ico ot O!}Gn.ln.es \.1ue to min1n{: O!'>Ol'nt1onu, \he ooou:-rerzoe 

ot nt~bs100.:1oe !o caoa~tiallt n 1,,-..u~ to that. U:ndor r.aturol ctm,u t1ono ol:Cc:,t 

that o1noo min1t\t 1.8 undGrt'll,00. Sn It.arty C6l-G6S 'r1ho~ t~.o OVtWlit1.r.e .roelta Ql'e 

rolotbelv "l'JC-fik. tt,o tr1.ba1t101100 !a in t.hoeo bas~r~eo oo:,\~lmt r.1ore r~p1d. nml 

pronouneod, ~'.'hE:>¥-$ ~r~tiono extend lioneatb cl ttoo th~rc havo been corio-.t 

tr1;nblon tra:a the s tt>a 14000-0 of the eurtooo.. m,t:ililG ~za."!!pl oa ar& c rol ci tJ e-tt 

t:i reruts1lvnnia. aw.t miru.113 nres.s 1!1 :;:.~land autl oo the oont1nent, a..11:d in l 

Md ztno m1nine Sn 80\t thao.n tern li,$ll.iOO Md (JOU tlm~ tern MitH~O'I.Wl • 

~ba1deneo st nu tcl'llllsati 

I 

Jor a nur:,tor 0£ :;oar.J tho &alt wllioh undorU. oo tho city ct 

RUtchtnson. ?~ boon tdnoo by t..'lo 4ill111a Of 't~ll tt Mil tltO Ol!.tl'Mt ltJn O ! ~alt 

14 tho tOl'm ot brino.. s--~oaqa,"?ntly, G?-~tts h:.<\VO beoo ot!.-'11( to tho oa.lt bode, 

Qnd tho salt e.."'tt.taete4 by r~ end J;1ll.Mt l.'l!n1nr;. 

S1neo, 1n tho vloSnity of Jl\.l'\el'llnnon. U'le aslt 11 owi-lotn onlJ 

be 1'"81.a ti vol1 W-ook, inOOi':~ilG ten\ elnl.G \:1 th ltlCO:U! olidat(~d rmr.d.a and e:rav~l A«itt 

tho s.Jrtooe, it 1s obv1o,~ that the I:a t.er.1als a.b~vo tho rrnl t are n¢\ atro1:.g 

Oll'tl~ to OUl);:,Or\ \ ho wed.en,\ ot 0. Ovno1dor®lO !'U.103 ot OVO-l'lylng roekll !t%' acy 
it.i-i--o opon1ng. Pa.f'tlculnrly Sn tho ca.ae ot osv1 tier.a produc~,d 'by br1n$ well a 

who.re t horo 1s no po:.isiblo oontrol at the abe oz- oho.po ot thtt o_pootn4r. 11 1a 

tnort t.ob lo t hat auha1d.er.oe cll¢ul4 mt. ul Um~te :.:, occ::r in pl.a.cea m\01·-o tlle 

o~1~1J boo.ouie sutt1e1entll lareo to oau1u1 ta.il'X'O ot tho r,,ot o1 t.hor a., aaeet 

op due to era.dual ea9~lng ot tho r-oot ao as ~duall.}f to ,i;u~ 1, to u~ po1.nt 
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of f ll U ui,a , 

In l9H,. co:-~z,M•~;.•~blo :--,··,:..Jh:c:~.c~ t.~••.1,c 1,l ::.c~ 1n t :i1' ·-: :c1n.1 t;-,· 

- a ... t.";!t1 tPll t \7ollo of t:to ~'.ort&n. nlo.ut so·ut:.·;;..,i::o t or f'.At..::tiili:l oo. ~:u:011 en.\b~lt.er.:oo 

i:ey da-<t.~:e or l'.!01rnib'iy. doi tr0~7 t-.hl) cur t . .1.00 vnl uo o f .J.m1d . but 1 t t i " va.luo of 

t }.•e mtit-o1•i&l o:.tt~ot*d tro:1 boPoath t::e ou.rt~e~ io tH.ittlehm t} y c:. ..... ~et, th1o 

da,r.ot,.~ 1 et m,t !h1!'itm:,. ~•t;O ) a- d ma~ bo no lcmt:o:.- fit for iat't.J i:.:.:; . bs.1t t f,e 

1:~tai--lal looa i a not t,t">'?..at. 

Th@ ex:C!.W~t1ou ot e~St.lwGhlo 01;on1n;;o bono.,;;. th c. ;>:a.r't ot:,. 

ci.t:, at.1ah ea P-utc}.1$..U~{.f.t le a r,;.~ior- ,;it de;.'1a1 to ru;d ~o . .,., e oo:tz i der•;.,i>l e risk. 

i n vietl'f 0£ th o rA).sa1blo u,iboi~e:-:ioo Qf UH, riur1'~ct3 wh1 ch tJ.IJ;j ot1tJr,,u3<;o.r bi.lil ,anga 

~.d dootl°::;,:,, il,ree r:-ro~>-!:rt;,- vahifffl,. 1-"o:llc-sdng th~ 6®.s tden.o-e no,1:r t'ho : ·a.rtbt; 

plant, thera tHi!e,i-a to h.wo 'b61:>n t\ r-o~lhnt1on of th.1 £J ut~.1 op0vo.t1o~ ot the 

Carey r;l o.td,, t'.:bfoh h~1d \loon con-.~uotod in n r..ot•t.ion ci' tho heart ot the oiey, 

woro trat!u..t11l.:t tr:.mrrf'crrotl to a l)luee CA:it11id.o ot ~-.41 cit., to th1J c~ t. ·:,1th 

ltno¥1loJco of t.ao ctra,1.g- liklih0c-d ot 0ubt1itJoooo 1n tho r~t;iou ot d.L\lt <mt.rnotlon 
\ 

'11 th11l the c1 t; ndJ00~1t to t;lts Care:, ~alt Wl)llth it is unf◊rt1.:u~1to t h:.i t c. 

ear~tul 1r .. vos tic.a ~1ori. of the o H .:ui~1on wl thin; tl.e cl ty ot· m,1tchl.nson Y1ao not 

r:cado at tht! t u ~o ~ d. .ei~, i.~;:'.!tn to vr~w:1 t so tar cis po,~i blo tmJ t-.1turo 

nubal..:lt'A, co . ':no writor 1G in forc,,c,d that 1n a r-:J,t;ort Goo~,1 ttoo hJ 2·51•of . '~t.S!.",Uil 

r.S':!1)rtll 1> t 1;t10. t t1r-;e• 1 t ~& ur-~tl_y reeo:r:,e!lt1et1 t i':ll. t trnt\h utr:i.:.~ bo t~wu n t 

th&t t 1we. 

;.-ui t:G 1n c.cecrdtineo m. t.t1 the rJl:_. \n-ct:t t1on 1.,.~ht 1JUlndt1e..~co t~i eht 

bo e:it t•<:>Ot~i in t.":.o 'titlL'l:l t :; ct t h·a Carey e~l t. opt:.ratit•r.Hh 1nll1 o~ tiona ct uuch 
'tt'!O.."'d 

1r<1bs1denco nott1ally ,.u:)tHU'OO to/ the end <;, f i'.\:tbrunrJ, l 9t:5, ti.mt have been t h o 

c.ec~oi on of (m.eot.il ~{;inerJr i n ~: t:m.uut"-fJt;G!l~s bl !.:e:;arr,., Jtaeey C'..JJd 1..eo, eount.3 

and city cnctn0oro roz~'Jctively and ot o~1n:1Uonc on ,.ho e;r-.:>ur.td b,1 a,e '!i'rl t or. 

l!a:-ch 4t."l ru".d 6th. •rho arc11 td'foct.«i 1a a c1reuln.t' tffiot et. £'roxt-;ataly 10-J :,~r<la 

tn l'.'i-(Uus, c,,nt02"tu;1 f.WJa l" tho vlolni t.v 0-t one et t ~,.o Carey ..-.(.}l l e whfob h'ad in 

\ , ~ l :,\io.r :;ctara ot O-,i> ~muon becl'l uSl.'Y.l ns ~10 1n1<2 t troah .rator 1n th~ br1n~ ox-
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t.i-r;.otion O~)Cl"&Uor.::a , : '-Ot111:1:.mt. l ;:.~vtal ,::ovo:;.vrit tu tt~ bo!"~<tr :.t<.wo ot the 

o11"enlm- t-1.r--oa 1 a i.r*H.ea t -c1d b:, t -:1n.c i on ornei-: o 1u e 1d~n.·,JJ::..t t;.i tt~-ru • vm ~ nrd 

1n varlouv b;JU(li o.::;~. oota.bl,;/ t: .o co1mt; c-::-4-rt b ::i uso. nc d,l,woflt of th~ well 

~nt1ouod... In Utl. s btt1ld.1zi.g ~:l~0018J.ly th o tt;OVO:l'r,Ol'l,t, ~.;.& O.\Cll as 't-o (Hl.\U\!I 

sorcto v.s dr-e~at,19 to tho nUA1ot::ll'o , In the eei!ttal vart or tlxt t.\N)a. ar.rf~ted, 

~M 011!'1~0~ ot M.r::1e a~;,..root.iou ~ l'!~ 1n bw.:klil~ of r,o.Vt1!z~ts J)ud &\ ju.cent 

briak w~·.: floo.rl:-..c,. a.,d tel"O- ulao was- <fl:tl ~t.rve..:t th~ ~tr~ til!t,u.n\ ot v<,.?-t1cnl 

tf,)~j~oe,. ft':lO"J.ntin~ 1n a.prirox:1:"i.., toly tlll"(t6 w~ t-o fou.1-~ lue~o~ Aa m1Jlt 

be Mtici r~toa , tt --o r.:i;;. ioltJ'-'snt- }·1as lf .;.en, a.~w: .• n.Ut 1n a l at orul. tli:t(J-Otiou t ov,,u-d 

tbe l.H}l'tl:,1r ot °tJHf e.tt·oet.ed P.U"oa rmd t t}o lct.1•ii)o~ vtu.•t1eal 1i10V00t8-A"lt itt Sn t h& 

oeter of t7.:i3 a.ulisid®oo ~roo. t2io rat.o o r aul1dd01;co haa l'Men 'W1r:J nlo,.,. only 

a hactiorl 1Jt on inch :-,~r UI.IJ;, E¼OO!lt £w i tu t1MU1"1·m.~co in th~ oily wht'ire 

pav'in8 tint.\ l~ge buildil~ hnve 8l£i11Rl tl-4 qtfecta ot th~ rno~:oonfj, 1 t WOltld, hZiVe­

l>em c~rt.."l1nl:t <tl,11to wmotod .. 

oo~ ot ~a sub$1uanco. 

~e brief fJJ.OOt'n.1 eona1t1 rJna liil1® l c::ii:id to our.t~G eu.buH1ono 

wh1Cll MVO been e-1 and ~h~ otn~o:-vation ot pNt'riotio 1,n~o.tdo:,.03 in tho Vio11'1H.1 

ct tho nt\lt o~ora t1 011a 1n t h0 irm1-tlm plnn t toee,tl'-t,'tJ' m th the lo~tlt.1n ot thtt eti>-­

atdanoo -wh1el1 t~ ree~ tl.1 t skr;n pl aee in t.tie O'Jntt'al !-H:Wt ct tho ott;;r ct rtntchinscm 

1>ermita M q-.tei!Jt1on a t all as ·tr) \he owae ct tho lfr!)~~'1t, -Tl1e l"emoval ct t1s.lt 

by till() bl"!l1$ Woll~ and tho probable CCAlir.e otf dr-01>;pb~ clo·.im ot tntr.ont-s or 
\ tbe <Yvi&rly1:ng sho.lu l-a~ eo weti~*d t-ho strat4 nw oxttmd1ng SOl'¢sff the 0_vm!rJ.f~# 

tl:l&t there nws bsoo a. Dl1 $1t 1101d . the chief q~tlon wh.1.ch arlae$ "l~tee to 

t ho. probablt1 mo..mt ot tho t1>~l oubo!donco t:h1dl mav b.o o:it~tod Md th <a pro5 toct-

. 1 ?J 1, ~ti>l 1!1t b onbsid«tOE,♦ ThQ chiot d.U'tieul ~ 1n r.ul3-wann~ t.hece (tW!tr1 eo tn 

catagorlonl tarv.-.s i» t h.a COilploto lack ot ir.to.a"'"'r.:.atlon omco;uing th& G.:a:i.Qt shal'Xf 

on4 B120 ~t 1nd.hidu..~ eav1 ttoa t".djooont t o the aa.lt brino wule. now t rd.Olt ov how 

\h1n tho sh.ale cov !i'r al>ont theao o,pooint-:c 'f14Y now bo ie &1th> on ~~ -Iuant.tt.;. 

ono. can rnorol,t poi.r:.t out ~:.a, tho SQOlOBteal co~H Uons aro &uah no ea;l(:Q1al13 to 



I 
I 
' ' r 

- 6 ... 

Nsu.l t 1n aubaide110-e, to C!~ l ettont 1on to oo~tn1:i oc.ndi Uons wh1ob rt.lltlt@ t? 

poBdblo of feot o t oul>a1daneo of a tiv;'!low,~t a;.e-o1~ ~ort w¥1 to find out what ... 

,vor rn.$.\llu ot r-.:,r,~; the nttuo.t1~u t,hit.tt.M~ bo o.wilcl.>lo.- 1n o.dd1t1on to 

thtt otrona p.i-obah!li ty O?: !,,rrult1o&l oo~ta.inty Qf ult~-.io taUuM ot tlie r oot 

}))vtterw of l~ca ox»::niri--t.11 bol10s.tb nu noon,. tpoei.31 at ton t1011 t'tll.\f b& 

to th-> to.dt t?mt the cits 10. bu1lt on ti"l& moonaolhbted n:md.s ci.nd ~tot betU-ill« 

Gra'!Mls or t?'io t.rlu:i;.1.a~o !liver tloo4 pl~1n ft It 1:,. o'bvlouG that 1n tho ov~nt of 

t M o~ ittt: Qt r.J1.:J ot tl'.ie OOllG1dorablll aalt CaVitl<,s 00 ta to t t.ho ourtac 

aw,,. ouo humltod. 0 1• ~1ore i'wt t!uci.t., w?-lld be a var; ~et l.O'..ta a."16. ltmoo!ate 

cubo1donce ot tao a..~a o.bovtJ thl :,. iro thi s ox~'.':lnt tho oood1t1ono u,t m1tcbineon 

are. dltt ei·en t r~1d to~\J .ere "to1·0 t:or !ou.s th~ 111 tto Moo ot m-.'Ul,7 Ne,i oflll ot Glidht 

GUbddonoo Wr.QN tht lx,t\ ;c•oc:kD cxt~nd olgar t-o tho s~t'&O(h 

l'Ocrdbl e RGt'lOtl,t .. 

Ti1~ nature of t..1lo :r.ov,sr.--..e-n.t 1& t.-"t..e v1o1nl ty ot t 'ho o-0wt.v court 

h0t.~o at lluteb1nscn vilkh 1Ml8 t&l:lln pl ooo, tu1 t~ ., Ja<i1c.atcf.'l& to the Vf1!11 t~r that 

up to ih0 pro, ~it tit.fie. onl$ ~ eliiJ,lt acg ot th& shale r oo:t i:JV,:r a po1·t1w ot the 

w111 0 well oi.,eal.n-so hns t ru::on plc~c,;. 1ooro 1 a uo 1ndi oot1on ot t he tri:w.alor ct 

Ml-9 o.t tho rittor cm1du or 81"&Wlo to opoo1nea 1,J,;.-al· dowt1. t..:hl$ eradu&l ria tUl:.1c; 

of a vs.rt et too alale root 1o ve,,3 p.l9 o1b19 ~'° o~u~ie ot t.?'u> 1l"N£1.\l:l1" w-tesl M 

now ot tt e 'brine tJ!Om s 01~e of tho wolla ZlfJtslily that, 1.n thG 6-t'iei n t r oom ot the 

Oal'oJt f)l.Mt. It ia v-0,:1 l:lOtlaiblo that the su.bs i uonoo whloh naa u ~;-on ple,.eo 1-:.ay 

bal, t tor .& lo:1e:er or ah0rt~:r t1 r.;o or 1 t 1~ 0.1'~.ill V 1;0i:;sibl0 ths.t t },a ruto ot sub-

. otd-moo rm:, 1nOJ'1'>at•• 1110:-e are cl>oolutoli U {) es.ta t-;;r es t kat1on ot t ,,1s ao f!'..r 

aa iinown. 

1'be ro-cio,17 Wh10h -t~ i 1do ouae aoo::~, obvious le t.o \ll'ide-r~~ 

ftl?lt oeam to rGpl..Mo tno out;port w;.d.ch has boon r e!!:oved in t he oxt.l'M\.lon ot t.'1.o 

161 t by the briuo f;~ll ;:i1ll1n£• B~1.lno t.bo ob4.rA> c.."ld Gi ~ ot UJ• w \ openiJlee 

an Qkrl,,=• t.h1a taak is 1J:l ~ · ~s much ~ore &.ftic·"lt t he 1ntl~ O.!l4e ot 
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fillings of mines. nevertheless , 1 t v.111 probably be possible to prevent 

continued subsidenco by :filling as much of the cavities a.s possible with sand 
. ~~ 

w:1ioh is very oo.1vca1e11 tly at hand in the flood plain v,h1oh o<P.111esos all ot 

the eity. Ca.rotul conside1·ation of the problem leads to t.lie conclusion that 

tmloos this area ia to be abandoned to whatever subsidence may 1n future ta.~ 

place, without att~n_pt to :protoot the presen t surface , ao much sand as :possible 

should be introduced i nto the 02e..11ings below erou.ud. It is 2 roba.ble that prasent 

wells can be u sed only in pa.rt i:f' a t all for tnis operation, and 1 t is probably 

desirable i n any case to urill test well s to determine t he tAickness of the shale 

oovm- a.'ld to use such wel ls as a means ot filling the openings \"Ii th sard. 

~n getting the sand down into t l-e cavities, it will be nec­

assary t o use only enou(?jl wa.ter to lubricate th o sand. and preven t clogging ot 

t.-ie pipos·. It is her9 unnecessa1·y a.nd it is obviously undesirable t o introduce 

a l arge emount of water along with the sa.nd, thoug;i of course if the sand is 

pumped fron the river approximately nine t1me·s as much wat er t1s sand vlill be 

required in trans-oorting as far as t ho well ·where t he sand 1 s to be pu t below 
~ µ_ - ,..j~ ~ ~ :v..... ~ • 

ground, It 1 a oJ: e ou.rso' ro.-allily 1~G.1blo tQ o.vo1d 1.noroao1n-c tho ai=.o ot l'.i , 

o.a:v1tiea balow cround, ~uo to ttolutSon ot oel t 'bf !~3h \il:lkr 111troduc«l, by 

trabatl ta ting b.dne t a~ trom or~ o t the wolla. t or r.tlx1n.g w1 th t.~ sand. AD 

atatoo above. t.horo 1a minwmm oootm1on to \.&le a eur· 

os,.d. tb.ro~ a ~.rt1eal pipe. Tho u.atn problom o.n.:,H.::a :ln ecmnacUcn v.i1th ~t.l.J 

l'ftloN t ho &&na w1U l,'fJ after 1 t has bq,e-n tntl"()(~ef.!d to tr..G 01~1l3C• 1a t lio n:..H • 

Durii)G tilll~a ot rnin,es • ttie omtd bi led d1rootl ,1 to t ?'JO poi nt Ylhore lt ls de­

.sired ~o <loz,oo1 t 1 t. ln t ® onue of t..'>loso o~1!:".f;D ot 1;.~1tnown ai z.,o and sr.a:;-i,. 

. lt 1a llOOot2aa7 to do.,t1e&.1 1n M 1mdeo1rnl,le des.roe on tho Mtural d1ab"ibut1oa 

c4 tho at,;zd so ttts to till to Al large a» o:,;ton, aa IX)Doible t.l': r:, can Uea uhich 

are fflll r,Naent . 

tz!he mt.er 1Jel.1t v&s flat ! t ctct1w stopa are t3zen to fill \o 

U lm-So a.-i ctont -.?4- p0$a1blo tho o~ i lli,;S ln t hoa a old WOJ'"idnr;a .t:O~t O l t.ll& 
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don~ ot i:r.Jbttidc..t:l.OO will w romovod, tor t b0 ovontu:;a 1ott wii'illoo W'l th son.\ 

c:,.. ... ~ !l! tti,ly tot,~ ot :mdl sisa c::s nnt to ~e~:, Jlon ior!0:.11'$ da.~~1J; ot oo.l lapse. 

~• total a1no ot tho opentn.s-n 'bolow o-oood, <Jnt1ti\.'1tod ti.t betwoon 100.,00-0 £14\J 

roo,ooo ®• ;vas. • r.er,r(Jact}1 to M i1u.•e3 of 01lo d. t-., bloet< of ovoraee oue. aoo te"°t 

cm a o1dih Md a holc,it et 40 o:r 60 toet. ~r;i.t to, 1f all tho salt v,h.tdl 

bMft to.ltOO trcm th~ lrra~wly l'Jhi:-~ped oponlU!:5 ln th() erowa '1'.'0l"G S.Vllllol>lo 

~ eould \,¢ l'>1l~ on t\ e1tQ bloek it \.~U.ld t;:t,,};{J nn 0"61:1 bolt;bt all OVO.t Uio 

blook ot 40 021' 1:0 foot. Jin:e tho open1nr:,, erG wS.dely UO,:\t,toN:d &i:'.d V'ory 1rrea,. 

ular. 1 t te VGi'"1 p.robable tmt onlv ti part Or.\n be tilled. l?ill1nt; o_pa1·ationa 

ahou.14 bt:t e~ntore~ on tho a.roa whl ~1 h..~ nlfeady aho\.m a tQ!ldoncy to uubu1du. 

~he cr..ttmt~">f' thh'.I t1ll1ne probably !'eprQ.Sootn only a. fl"t\ctio.a ot vm,Partg valoos 

ct tho su.rtece ln th& arcA afteetad.. 


