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24Claims?(Cl?299?4) 

ABSTRACT OF THE DISC?0SURE 
Aplurality of conduitsare providedin communication 

withaninterfaceaboveasubstantial subterranean cavity, 
Fluidisintroduced through onesuch conduitat low pres 
Surestoestablish commuricationalongtheinterface be 
tween a pair of conduits,In this fashion,Substantial ex 
traction Surfaceis providedinavery shorttime? 

Thisinventionisacontinuation of U.S.patentapplica 
tion Ser. No.570.362,fied Aug.4,1966,nowabandoned, 
whichisa continuation-in-part of U.S.patentappication 
Ser,No.337.387,fied Jan?13,1964,now abandoned, 

Thisinvention relatestominingasoluble,Itmore partic 
ularly relatestoprovidingan extraction Surface forsolu 
tion mininga Solubie,Itisstilmore particularlydirected 
toprovidingsuchasurfacerapidyalongaseam of clay 
ike material disposed above a substa?ial subterranean 
cavity, 

Inatypical Solutionminingoperation,one ormore bore 
holesareestablishedthroughapluraity ofstrata ofvary 
ingcompositiontoalowerdepositofproductminerals.By 
aS“productStrata.”Sometimes these deposits contain in-° 
cialy desirableto extract?These mineraisareextractable 
with Suitable Solvents,typicaly with aqueous mediain 
cludingmineralacids,steam,Salt Solutions,substantially 
pure water etc.The bore holesare normaly fitted with 
Suitable casings which communicate with a cavityin the 
mineable(product)deposit,Substantial surface areas of 
productmineralsaretypicaly exposedalongtheinterior 
Surface ofthe cavity.Thesolventispumpedintothecavity 
through one ormore cased hoiesto extract product min 
eralsfrom this“extraction surface.”The product bearing 
Solventis removed from the cavitythrough one ormore 
casedboreholestothe surface oftheearth, 
Often,Some ofthe stratalocatedaboveasojution min 

ing cavity contain appreciable amounts of product min 
erals,Such strataarereferred to herein andinthe claims 

?as“productstrata”Sometimesthese depositscontainin 
Suficientquantities of product mineralstojustify on eco 
Pomic grounds,development of anindependent Solution 
miningcavity orotherextractionsurface fortheirrecov 
ery. Evenina deposit containingsuficient product min-“ 
eralstojustify development of an extraction surface in 
accordancewith standardprocedures,itisdesirableto ex 
tractthe product mineralsatan economicrateassoonas 
DoSSible after operations have commenced in these de 
posits,Development ofan extraction Surface bystandard 
procedures hastypically beentime consuming? 
One Suggested method of extractingthe upperdeposits 

of mineable materialistoperforate adjacentextractable 
materialinthevicinity ofthe upperproductdepositoneor 
more of the casings which communicate with the lower 
cavity,Solventis thereby caused to contact the upper 
strata through the perforations to extract the mineable 
materialscontained therein,In thiswayasuitable extrac 
tion Surfacemay be eventually be developedin the upper 
deposit? 

Mostsolublescan be eXtractedateconomicalysignif 
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2 
cantratesoniywhen contacted with Solventoveraconsid 
erabiylargerSurfaceareathatexistsimmediatelyadjacent 
the casing,Manysolubles,e.g,KClbearingminerals,are 
slow to dissolve in the extractingsolventstypicaly em 
ployed.Thus,aninordinateamountoftimeisrequiredto 
estabish a large cavityin the upperdeposit bythistech 
nique.Solutions of suficient concentration to be proc 
essedforproductrecovery cannormally be obtained only 
after a very large cavity has been developed?The low 
concentration Solutionsproduced duringthe development 
of the uppercavityarefrequenty Seweredas waste.Cay? 
itydevelopmentcostsaretypicalyveryhighincomparison 
to the cost ofoperatinga Solution miningsystem aftera 
Suitable extraction Surface has been developed? 

Onetechnique forprovidingsuficientsurface areafor 
commercialextraction of productmineralsinvolves frac 
<aringthe subterranean mineraiformation,usualyadja 
cent the bottom of the product deposit,The fracture is 
typicalyinduced by hydraulic pressuresapplied through 
a bore holetothe fracturearea,Typicaiy,high pressures, 
i.e.,upto about2p.si.g.perfoot of depth to the fracture 
area,arenecessarytoproduce a Satisfactoryfracture? 
Most deposits extracted by Solution mining methods 

are sedimentaryin nature.Often these deposits are evap 
orites.Itisnormaiydificuittomaintaina fractureinsuch 
a deposit,These deposits exhibit plastic behavioratthe 
depthsat which they are normaHy found?Thus,uniess 
high hydraulicpressureismaintainedatthefracturepoint, 
the fracturetendsto close,Atypicalfracturingoperation 
requirestheextendedapplication ofpressures,measuredat 
the surface ofthe earth,from about 0.8to 1.2p.si,per 
foot of depth to the fracturein excess of normal hydro 
static pressure?Maintainingthese preSSuresis eXpensive? 
The hydrostatic pressurereferred to hereinisthe pres 

sureexertedatthe pointoffracture byastatic column of 
fuid,typicalyinabore hole,opentotheatmosphereand 
extendingtothe surface ofthe earth.HydroStatic preSSure 
varieswith the density ofthefuidintheborehole,Fluids 
used in fracturing operations are usualy heavier than” 
water.Brineswith densities of upto about1.6timesthe 
density ofwaterare oftenemployed,forexample. 

Thisinvention providesarapidandeconomicalmethod 
whereby an adequate dissolving(extraction)Surface is 
providedinamineable(product)depositaboveasolution 
mining cavity,Accordingto thisinvention,it has been 
foundthatafssure can berapidyinducedinthevicinity 
ofastrata of productmineralsinasimpleandsurprising 
manner?This fissure provides a fuid pathway though 
which soiventisfowedthereby developingthe necessary 
surface areato extract the product deposit?Thus,it has 
been foundthata fuid pathway can beinducedalongan 
interface between stratain the formation above a Sub 
stantialsolution mining cavity.Thisfuid pathwayisin 
ducedbyintroducingfuidsuchassolventorcavityefuent 
to the vicinity oftheinterface.The energyrequired to 
produce afssure orfuidtravel pathinaccordance with 
thisinvention is generally aboutone or two,rarely in 
excess ofaboutten percentof the energy heretofore re 
quired to fracturea formation atagiven depth, 
Although the precise mechanism of this phenomenon 

isnot understood,itis presumed thata smal parting 
occursorcan beinduced alongtheinterface due to Sag 
gingofthe undedyggstrataintothe cavitybelow This 
phenomenon is moré apparentabove cavities of large 
crosssectionalarea,Whenthe crosssection ofthe cavity 
exceeds10000squarefeet,thisphenomenon often Occurs 
to asignificantextent.Theinitialpartingsareapparently 
very shalow,ie.,not morethanafew milimeters,prob 
ably lessthanabouttwotofve milimeters, 
Itappearsthata partingis mostikeiyto occuralong 

an interface between deposits of minerals significanty 

  



? ‘?~?”°, diferentinphysicalcharacteristics,Anexample ofsuch 
aninterface isthat which exists betweena band(seam) 
of clay,Shale,orotherwaterinsofuble materialand an 
evaporite deposit such asaTmixture of sodium chloride 
and potassium chloride?Itis thoughtto be unnecessary 
that a parting actualy exists aiong the interface?The tendencyfortheformationtopartalongthisinterfaceor 
plane ofweakness,ie,aplanéofrelatively1owcohesive 
nesswith??e?rmaton,appearstobesuficientforthe 
praetce ofthisinvention,,,,? M Although this invention has some application to a 
Solution miningsystemin whichasingle bore holecom 
nunicates with the subterranean cavity,itismostuseful 
ina system which.inclgdes_a_guraly_9?_bgre hqes 
Accordingto apreferredeggdmé?ofthisinvention, 
two bore holes are perforatedin the vicinity of a clay 
bandorothersuitableplane ofweaknessintheformation 
above a substantia cavity?An aqueous medium is in 
troduced to the clay band through the perforations of 
One Orboth casings.Afssureistherebyinduced between 
these bore holesalongthe plane ofweakness.Solventis 
then introduced down one bore hole,caused to fow 
throughthefissure,andwithdrawn uptheotherbore hole. 
Because fuid communication isestablished between the 
holes very quickly,in some?asesin afew minutes,an 
economic rate of extraction of product mineralsis ob 
tainable significantymoreexpeditiousiyandeconomicaly 
than wouldotherwisebeexpected, 
Inthe practice ofthisinvention preferabiyatleasttwo 

casings are perforated in the vicinity of the interface 3 
along whichitis desired toinduceafissure,Fiuidisin 
troduced to atleastone such casing,The time required 
to establishfiuid communication betweenthe casingsmay 
be signicantyreduced by sealingthe casingor casings 
to whichfuidisintroduced below the perforations.The $ 
sealin the casing(or casings)prevents orreduces the 
t1ansfer offuid pressure to the cavity?In this fashion,the 
fuid introduced through the casing(casings)to the 
Derforations provides fluid pressure at the interface in 
excess ofthe pressureatthe top ofthe cavity.Sometimes, 
fuid communication cannot be obtained within an ac 
ceptabletimeperiodwithouttakingstepstoproduce such 
apressure diferentialbetweentheinterface andthe cavity 
roof? 
USualy,casings in the system which are not sealed 

Openly communicate with the cavity andtheatmosphere, 
Thus,the staticfuid pressureatthe top ofthe cavity is 
readiy determined from the density of the fuidsin the 
casingsandthe heightabove the cavityroof of the fuid 
columnsin the casings,The plane ofweaknessis usualy 
verymuchclosertothecavityroofthanitistothesurface 
of the earth,Thus,the static pressureadjacent the per 
forationsoftheunpluggedcasingmaybe consideredwith 
outsubstantialerrortoapproximately equalthe presSure 
atthe cavityroof. 
Thefuidpressureappied totheregion oftheinterface 

is also readiy determined by those skiled in the art? 
Typicaly,thisfuid pressureisthe sum ofthe hydroStatic 
pressureatthelevelofthe fissuresite(due tothe column 
offiuidin the casing above the perforations)and any 
other pressure,e.g,pump pressure whichmaybeapplied 
to the fuid column? 
Sometimesafissure can beinduced between two bore 

holesbyestablishingonlyafew,e.g,uptoten,psi.more 
pressureatthe plane ofweaknessthan existsatthe top of 
the cavity,Usuallya fissure wi?occurwhenthispressure 
diferentialis heid below 600p.si.,typicaHy50to 500 
p.si,Theexactpressurediferentialsrequiredfortheprac 
tice of thisinvention obviousiy vary depending on the 
Strength of the formation,the crosssection ofthe cavity, 
the depth of the piane of weakness,the distance between 
theinterface andthe cavityroof,the nature oftheinter 
face,thethicknessofthe claybandorotherseams,and 
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tained,however,with pressure diferentials below 1,000 
psi, 

Itisreadiyapparentthatthe pressure diferentialscOn 
templated by thisinvention are obtainable by applying 
substantially lower pressure to the interface(plane of 
weakness),ie,to the perforations in the casing than 
would berequiredina typical fracturing operation ina 
simiardeposit.Thus,while the presentinventiontypical 
1yrequiresa pump pressure ofmuch less than 1,000psi… 
overhydrostatic pressuretocausecommünication between 
two bore holesatadepth of2.000to8,000feet,atypical 
fracturing operation in a simiar formation requires a 
pump pressure ofatleast1,600 p.si.at depths of2,000 
feettoupto 9.600 p.si.ormoreat8,000feet, 
Thepressurediferentialsrequired bythisinventionare 

scmetimes established without adding pressure to the 
fluid columnin the sealed cavity,Frequently,in a Solu 
tion mining system the density of the Solventfed to the 
cavity diferssubstantialyfrom the density ofthe efiu 
ent,Normaly,the efuentis more dense than the feed? 
Thus,according to one embodiment of this invention, 
bothafeedcasingand an efiuent casingare preforated 
atthe depth ofa plane of weakness.The efuent casing 
issealed(e.g.,plugged)below the level of the perfora 
tions.Thefeedcasingisnotplugged andremains Opento 
the cavity,In this mannera pressure diferential,often 
up to 500 p.si?is established between the perforations 
of the two casingsat depths ofabout 5,000 feet. 

Thisinvention contemplatesembodimentswhichestab 
ish the required pressure diferentials by procedures 
other than those specificaly discussed herein?Thus,it 
isrecognizedthatthisinvention mightbe practicedinpart 
by pumpingfiuid from the cavitytoreduce the pressure 
exerted againstits roof,ft is also understood that the 
fuid pressuresin one or more of the casings can be 
altered considerably by introducingthereto fuids of dif 
fering densities?According to some embodiments,the 
casingstowhichfuidisintroduced tothe plane ofweak 
neSS Openly communicate with the cavity,In these em 
bodiments,the pressure at the top of the cavity may 
actualy exceed the pressure at the plane of weakness? 
Accordingtootherembodiments,fuid fowinto the cav 
ity is partialy restricted below the perforations in a 
casing,In these embodiments,the pressure diferential 
between the plane of weaknessand the cavityroofmay 
be Substantial,e.g,50to 500p.s.i. butsignificantyless 
than the pressure diferentialacrossthe plane ofweak 
neSS between the casings. 
FIGURE1illustratesatypicalembodimentin which 

a depositofproductmaterialsisdisposedaboveasoiution 
mining cavityanda clayseamisdisposedadjacentthe 
bottom ofthe product deposit.FIGURE2iustratesan 
embodimentin whichtwo conduitsaredisposedthrough 
asingle bore hole. 

Accordingto FIGURE1,two casings,1and1?,com 
municate with a cavity 8,The cavity fooristypicaly 
about2000toabout8,000feetbeneath thesurfaceofthe 
earth·A weldeveloped cavityisnormaiyat1east100 
feetin diameterand maymeasureseveral hundredfeet 
in_atleastone horizontal direction?Typica cavitiesin Soution miningsodium chloride,forexample,areabout 
20to about400feetin diameterandfromabout10to 
about100feethigh.The casingusuaiyextendthrough 
Severa Strata of varying compositions,A deposit of 
Productmineralsisdisposedabovethe cavity,Nonprod 
Bctmnera depositstypicalyseparatethecavityroof 
from the upperstratum of productminerals.Aclayseam 
typicalyabout001to about12inchesthickisdisposed 
near,often immediately adjacent the product mineral 
Strata,The location ofthe clayseam maybe determined 
from coresamples,typicalytaken priorto development 
of the subterranean cavity,orin accordancewithwel 
known oggingtechniques, 

Perforations4and 14aremade in casings1and11, Several otherfactors,Consistentygood resuits are ob-75 respectively,inthevicinityofthe clay seam,Itissuf 

  

  

  



? ö 
cientthatthe perforationsbereasonablyclose,e.g.,with 
in a few inches of the clay seam?Preferably,suficient 
length of the casingisperforated thatatleast,some per 
forationsareadjacentthe claySeam,Aplug6isinsertedin 
casing1 below the area of the perforationstherein, 

Fluidis introduced to casing1 atabout 10 to about 
600 p.si,above atmospheric pressure measured at the 
Surface of the earth?Thus,the pressüre of the aqueous 
medium enteringthe clay Seam through the perforations 
isabout10to about600p.si.above norma hydrostatic 
pressureintheintroduction casing1.The pressureagainst 
the cavityroofisapproximately equalto the hydrostatic 
presSure eXerted by the fuid column in casing11.Typi 
caly,Suficient pressureis applied tocasing1to estab 
lish a pressure diferentia of about10 to about1,000 
preferably less than about 500 p.si,between the per 
forationsin casing1and the cavityroof 
According to an alternative embodiment,casings 1 

and 11are perforated to provide perforations4and14, 
respectively,in the vicinity ofthe clayseam?Bothcasings 
areleftin open communication with cavity 8.Soiventis 
introduced through casing1 to cavity 8 and efuentis 
withdrawn from cavity 8 through casing1??Thus,the 
fuid preSSure applied to perforations 4is alsoapplied 
to cavity8,Because ofthe normalpressure losses ofthe 
System,the fuid presSure applied through perforations4 
issjghtly higher than the fuid pressureapplied through 
perforations14,Fluid communication between perfora 
tions4and14is oftenestabished withinashortperiod, 
e.g,withina few minutestoseveral hours?Iffuid com 
municationisnotestablishedwithin thisperiod,piug6 
maybeinSerted?A pressure diferentialistherebyestab 
lished between the clay Seam adjacent perforations4 
and the cavity roof,In this way,fuid communication 
between perforations 4 and14is further encouraged, 
Anygaseous oriquid fuidmaybe usedtoapplypres 

Sure through the perforations,Itis preferred to usea 
nonsolvent of the mineralsadjacent the plane of weak 
nesstoinduce thefissure,Saturatedaqueoussolution of 
thesemineralsisa good nonsoiventfuid.Afterthefs 
Sureis established,Solvent of the product mineralsis 
introduced to the fissure to extract product minerais, 
thereby developingan extraction surface. 

Dissolving rates of product minerals,e.g,sodium 
chloride,potassium chloride,etc,are known.Thetime 
expected to eapse before solventwouid normalycom 
municate between the perforationsin area4 and the 
perforations in area14 can be calculated from these 
rates,The eXperience of the art hasprovided practical 
estimates whichare in substantialagreementwith these 
calculated times?Thus,the timerequiredforfuid com 
munication betweentwo casingscan be predictedwithin 
acceptable bounds ofaccuracy,Itissurprisingandun 
expected,therefore,thatfuidcommunicationisobserved 
betweenthe casingsinafraction,typicalytetweenabout 
°_Percentandabout5percentofthetime expected, 
Onespecifcexamplein which thisinventionwasprac 

tredwithgoodresutswasinsolution miningpotassium 
Chlorideore.Thesofution miningsysteminusewassimi 
lartothatshownonthedrawingTwoperforatedcasings 
Were about 50feet apart?The perforationswereadja 
Centa clay Seam about5.200feet beneath thesurface of 
the earth·Previousexperience on similarformationses 
tablshedabout3.000toabout4,000psi.above hydro 
Static pressure as the minimum practicalfracture pres 
Sureforthat depth.Itwasaiso known frompreviousex 
perienceand calculations,basedon the dissolvingrate of 
the orein the Solvent beingused,thatatieast30days 
Would be required forthe solvent to communicate be 
tween the perforations of the two casings,Itwasfound 
that by practicingthisinvention,Solventintroduced to 
the clay Seam through the perforations ofone casingat 
a preSSure of less than 200 p.si.over hydrostatic pres 
Surefowed to the perforations ofthe othercasingin1ess 
than 1 hour? 
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Although the precise mechanism of thisimprovement 
isnot completely understoodandwhie applicants donot 
desire to be held to a particulartheory fortheirinven 
tion,the rapid communication ofthe liquidalongthe clay 
bandis thoughtto be accomplishedasa result of one or 
a combination of several factors. Itis thoughtthatthe 
claybandtendstopartfrom themineablematerialabove 
it due to Sagging of the formation disposed below the 
clayseamintothe cavitybelow.Wettingofthe clayseam 
probably resuts in added pressure on the formation be 
lowthe Seam due to Sweling of the wetted clay.Thereis 
aiso thoughtto be a decreaseintheadhesivenessandthe 
cohesivenessin the clay due to the wetting of the clay? 
Fluid pressureapplied to the clay bandthrough the perfo 
rationsisthoughttoincrease the tendency ofthe forma 
tion below the ciay band to defect?Seaingorrestricting 
a casingagainstfuidfow to preventorreduce the trans 
fer offuid pressure to the cavity soiution additionaly 
encourages this diaphragm of materialto defect? 

Thisinventionisusefulforrapidyinducingfuid com 
munication along seams other than clay Seams,eg, 
bands of shaie,slate,limestone,dolomite,carnalite,an 
hydrite sand,and like minerals,Fissuresmay beinduced, 
but with significantlygreaterdificuity,alongtheinterface 
between immediately adjacent sedimentary strata of sub 
stantialthickness.The resuits ofthisinvention are most 
dramatic whenthefssueisinducedadjacenta clay Seam? 
In addition tothe aforementioned characteristicsofaclay 
seam,ciayappearsto disperSein waterto a much greater 
extent than bands of materia more closely resembling 
rock,e.g,shale or slate,Thus,in the preferred embodi 
ment ofthisinvention,an aqueous mediumisforcedinto 
the vicinity of a clay seam, 
The advantage of rapid communication alonga seam 

adjacent the bottom of a product stratum is readiyap 
parent,After Such communication isestabished,an ade 
quate extraction Surface can bereadiy developed?Thus, 
solutions with a commercialiyacceptable degree ofsatu 
ration can be recoveredatsatisfactory rateswith a com 
parativey Sma?expenditure oftimein developingasuit 
able extraction surface. Minordeposits which heretofore 
have been uneconomicalto extractmaynow beeconomi 
cally recovered? 

It wil be apparent to one skiledin the art thatthis 
invention is usefulin many situations,Forexample,the 
presSure may beincreasedin the fissure to causethe for 
nation below the fssure to cave into the cavity below? 
In this way,product mineralsare exposed to the action 
ofthe solventwithinthe cavity, 

Thisinvention often makesitpossibletoselectparticu 
lar high grade strata within aformationto extract.Thus, 
1owgrade materialcan beleftin placeinthe formation, 
This procedure ofersasignificanteconomicadvantagein 
formations where high grade ore is disposedin welde 
fined strata,The ocation of thesestrataand closely dis 
posed clay or other suitabie bands of mineralscan be 
determined in accordance with wel known logging 
techniques? 

Although the invention has particularapplication in 
Solution mining systemsin which a plurality of1ateraly 
Spaced conduits(casings orcased bore holes)communi 
cate witha depositin the vicinity ofaplane ofweakness 
(interface),itisoften of useinasystemin whichaplu 
rality ofconduitsare providedthroughasinglebore hole? 
Such anembodimentisiustrated by FIGURE2? 

Referringto FIGURE2,a subterranean cavity18is 
disposed beneath a product deposit,Acased bore hole 
21 communicates with cavity 18.An interface between 
dissimiarstratais disposedneara productstratum.Often 
the mostsuitable interface available for the practice of 
this invention isseparated from the productstratum by 
arelativey narrow band ofextractable nonproductmin 
erasasshown on the drawing,Perforations24are pro 
videdalongafew feet ofthelength of casing21inthe 
Vicinity of the interface?Tubing22is disposed internal 





3402966 
extraction surface tosolution minesaid product stratum 
which comprises perforatingapiurality of said casings 
Substantialy adjacentsaid clayseam,Sealingsaidsystem 
against fuid fow through the cavity,introducingto at 
least one of said casingsfuidatsuperatmospheric pres 
sure below 1,000ps.i.gauge to induce afssurein the 
Vicinity of Said clay Seam said fissure communicating 
with a plurality ofsaid casings,feeding Solvent to Said 
fis3urethroughatleastone ofsaid casingsandwithdraw 
ingefuentfromatleastone of said casingsthereby en 
1argingthe fisSure, 
12,The method of claim 11,wherein the pressure 

within the fissure isincreased to cause collapse of the 
underlyingformationinto thecavity below? 
13,In establishingan extraction surface adjacent the 

lowerportion ofastratum of product minerals ocated 
above aninterface between strata of dissimilarmaterials 
anda subterranean deposit,said interface beinglocated 
aboveasubterranean cavity,themethod which comprises 
providinga casingin open communication with the de 
positinthevicinity oftheinterfaceandabovesaidcavity 
butout of open communication with said cavity,provid 
inga Second casingspaced from Saidfrstnamed casing 
andin open communication with the depositin the Vi 
cinity oftheinterface and above Said cavity,providing 
fuid underpressureto the depositin the vicinity of the 
interface through the frst named casingand ata pres 
sureatleastequaltothe pressure existingatthe top of 
the cavitybutbelowthe pressure normaly required to 
fractureasimiar depositat the depth of Said interface 
therebytoinduce afssure alongsaidinterface in open 
communication with said firstnamed casing,and contin 
uingtoprovidefuidthrough said frst named casingat 
said pressurethereby extendingthe fsSure unti Said fis 
sureopenlycommunicateswithsaid Second namedcasing, 
14.Themethod ofclaim13whereinthefiuidemployed 

toinducesaidfissureisa solventofthe product minerals? 
15,Themethodofclaim13whereinthepressurewithin 

thefssureisincreasedtocausecoliapse of the underying 
formationintosaid cavity, 
16,The method of claim 13wherein solventisintro 

ducedinto said fissure to extract minerals adjacent Said 
fissuretherebyto develop an extraction Surface adjacent 
the lowerportion ofthe product stratum? 
?7.Themethodof claim13whereinnon-productmin 

erals1ocated beneath saidinterface arefirstextracted to 
develop said subterranean cavity and thereafterfuidis 
introduced to saidinterface toinduce SaidfisSure, 
13,The method ofsolution miningastratum of prod 

uct minerals1ocated above an interface between strata 
of dissimilarmaterials and a subterranean deposit Said 
interface being located above a Subterranean cavity, 
which comprises providingaplurality of conduitsin open 
communication with the depositin the vicinity of the 
interface and above said cavity,providing fuid under 
pressureto the depositin the vicinity of the interface 
throughasaid conduitand at below normalfracturing 
pressure,continuingthe introduction offuid in the vi 
cinity ofthe said interface untithere is established a 
fuid travelpath with a substantial Surface area in the 
vicinity ofsaidinterface andin opencommunication with 
said conduitandintroducing Solventtosaid fuidtravel 
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path to extract minerals adjacent Said fuid travel path 
thereby developing an extraction surface adjacent the 
lowerportion ofsaid productstrata? · 
19,Themethod of claim 18wherein the plurality of 

conduits comprisesatubingconcentricaly disposedina 
cased bore hole, 
20,Themethod of claim19wherein the casing ofthe 

bore holeisperforatedinthevicinity oftheinterfaceand 
the annulusbetweenthetubingandthe casingisplugged 
below the uppermost perforations andabove the lower 
most perforations, - , 
21,The method ofestablishinga partingina Subter 

ranean formation which comprisesselectinganinterface 
located between strata of said formation and above a 
subterranean cavity,bringinga conduitinto open com 
nunication with the formation in the vicinity ofSaidSe 
lectedinterface and above Said cavity and introducing 
fuidinto the vicinity of said selected interface through 
said conduit under pressure and at below normalfrac 
turing pressure,continuing the introduction offuid in 
the vicinity of said selectedinterface untilthereis es 
tablishedinsaidformationa partingwith substantialsur 
face area in open commurication with said conduitin 
thevicinity ofSaid selectedinterface, 
22,The method of claim 21 wherein fuid isintro 

duced tothe partingintheformation to extendthepart 
inguntiitopenlycommunicatesinthe vicinity ofthein 
terface with asecond conduit lateraly Spaced from the 
firstnamed conduit? 
23,Themethod of claim21wherein therelative pres 

suresin the cavity and in the partingare adjusted to 
cause colapse ofthe formation betweenthe partingand 
the cavity, - 
24,The m3thod ofprovidingan extraction surface for 

solution miningastratum of product mineralsadjacenty 
disposedaboveaseam of claywhich comprisesestablish 
ingapluraiy of cased bore holesthrough Said stratum 
andsaidseam toadepositofsolublematerials disposed 
below,extracting with a Solventa substantial cavity in 
saidsoluble deposit,perforatingcasingsin the vicinity of 
said clay Seam,providingfuid through the perforations 
of one of said casingin the vicinity of Said clay Seam 
underpressure butbelownormalfracturingpressure,con 
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tinungto introduce fuid under pressure but at below 
normalfracturingpressuretotherebyinduceafuidtravel 
pathbetweensaidperforatedcasingsinthevicinity ofsaid 
clay seam,feeding solvent to Said fuid travel path to 
extract product minerals adjacentsaid travel path and 
withdrawing mineral bearingsolvent from said travel 
path therebyestablishingacavityadiacenttoSaidstratum, 
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