METHOD TO ENHANCE THE PRODUCTI ON CAPACI TY OF AN O L WELL Cross-Reference To
Rel ated Applications This application clainms priority to a United

St at es Prwoizgilematos Appl i cati on having Serial No. 61/ 230p6xskitomad7dul y 31,
2009, which is hereby incorporated herein by reference. Field O The

| nventi on The invention relates to a conposition and nethod to
enhance the production capacity of an oil well. Background O The |Invention
Wth ever increasing environnental pressures being placed on the oil
industry it h Y58 met hods
of well treat ?%ﬁt IC Gcan %2{ om@gkgh?ﬁﬁeﬁél\?%ﬁ‘ggﬁg%gtéggf ective
and conformto the stricter controls RLIn pl ace. It is known in the

art that oil fields can becone_extrenely viscous due to a heavy
concentration of paraffinites-BelsmenqecteRelated dpplgatigns on. These deposits
can resul t in requgemyidioRicRaie blighry (b aUlliRg stiied PRVsIdAPRpANdiGRWN hol e
t ubi ng, under deposit corrosions, reductions in gas productFon, and

i ncreased pbaphg§endNe 6d(2801641 pilavpliulg3 B 2009 whick csdeireby ih¢arpokateBdeteinf

t hese condi ti ons individually can result in |ost revenue. The conbination
of two or nBY &6 these conditions will lead to a significant revenue |oss
to the well owner, as well as adgicld O he IRC&TROSPENt due to clean up of
oil spills caused by under deposit corrosion. Mreover, the differing
oxygen concent r affhefeveptobiglgtesdpla opmpasities ped methodiip enkprge the nredustisn ext ant
beneat h the [ in localized, rapid corrosion of the piping and
eventual oi ngedggigfar{&?weh}é\ nunber of methods are known in the art to
renove sonme or all of bl ockag@atkgeuind Gf ThaEnvehtibhe nost frequent met hods
of paraffin reducgtion utilized in down hole treatnent is often referred to
as "Hot Qling'" ?’\t’l@kw@g IGFFASING SIBHORPENIHGI RIS REIAE & PR HiEPTbin u§t0- 100
barrels) isinUIBEDnt SRELhY HAMCIbHEnd! clsi Al Sl ddiGrRRiaf fin and
cl ear the fllow tu%e. Hopes%l I Ty, SOIEE o&@ﬁg%{)ﬁ%crseac es tcﬁe formati on and
al so cl ear stsamenoWhicheaf pesemes afimplyrfafhiom be hewedectoml dnd coeduhtto tg i n

i ncreased production 1rat es for a short period of tinme, generally from about
1 to about §iriglgy gontrols now in pigce o ) ity, much of the costly refined heated
oi | may not be r@Go¥RsRHiPME atthBatRASEAdVRNBEERRE SxtRimdIP B coRINRY FRY Only
be seen for a very short time with no guarantee of increased well

per f or manc e heapyecopegngfatipm o hparelfingndabphalteed orthe farpgtien| Thesedanositse® a nuch
harder and tighter /matyi.x than.th riarRal .de i IS re

it frourt o SRS Ga ROl plotPicky bl 8 B PESRR dovsFRRle kL HHaBY B,
par af fi n codapasiticofBsiody pedualidns in ldas prodhétivg, ampipkieaddd punsping Edstddueper f or med
one to two tines per. nonth, Thi s method can be, ver,y_e_gpensi ve because the
costs i ncl uBEMREEE Hah viseesityifhud. Rach ekihsse copdiismnandivi %llﬁ%ér%@tm stt he

| ost down h | I ; i r ?,gcﬁt iliagad |l§§‘%§f%@|/0r
xyl ene to rgé-‘{%flgéug §C?ﬁgm8%£§ﬁvﬁ{%ﬂgmt%ﬁ&gf§%ib t(l)M%aS ‘llﬂesga vti'gsaco sﬂmat erial.
Typi cal appkéveatd orstoahe tell wien ds etellas additional 26cob@r spehtsduedo tlkdn bpof el s
down hole at.a élypi,cal cosé of $3, 00 per ﬂﬁ):rl on of (5)rtzg)duct. Thi s met hod
re-1iquefi e_Q‘llSH Sﬁé‘fsﬁfiﬁ”wn er ACPAYL GRS @’V\%Iﬂ?ﬁ IftErng @¥YeeHanger ous,
cancer causihigheAhRIBrEah Bulk DIBSEh REPAHES SRRy EMIbAIL YxtRiRt!HeHéfh tﬂatﬂe?ass_qu nd
wat er and nust be handled with extreme caution. The paraffin and thick oil
revert to tkeshltimldcglized) rapidagosrosivo@f theepipingraod grensual gildeakevol atil i zed
causi ng deposits , in flow:lines or ,storage tank "dropout”. "

watering” is pr obqa%qnﬁbctrﬁg ‘east areexlioné)r\ivsr,li l\ggheaaﬁg%prgglé)ﬁ’??%rﬁ f 3O/r ?He%fs lo%l{‘g%cti ve
prior art natdnathlofOmasfahé most fedquenl methods ofglagitfih sedubfi@c tigliediin @ewhy down
hole to rempve paraffin fromthe walls of the tubing. This nethod ty(f)i cally
treats just hpledreatipengés ofira aisrredips dHotiQiing o Using thi prips artmethgglypeate

short -term bgpgfi _ LGl i%,nt L B @G 1RERRMAT only
a day or two. EOﬁl%l@ogp?gﬁﬁa%ggpiﬁgséuﬁgﬁﬁods ut??h{)lggbla lg%ﬁuri atlc1 acid
sol uti on t oanéolewethp dloafthbsn Hophfudlymetnivodl theyil agober the éetmagibh end alse, however

the nuriatic acid w | tack the mld steel piping .and greatly accelerate
Corrosi on r 51688 somEd s e ahpialin CeReSey R R AT E R T b
down hol e t uhiNGr a SHEABENOST tiY @BALSIMy from aboft MR WGt ¥ Gaysncrease oi |
production froman oil well conprising a plurality of production zones is
presented. The method sel ects a production zone, isolates that selected
production zone, and reconfigures flowlines to allow direct injection of
materials under pressure into the selected production zone. The

net hod determ nes a treatnent pressureé based upon soil porosity in the

sel ect ed production zone, injects a brine solution into the sel ected
production zone at




the sel ected pressure, and nmaintains the selected pressure in the selected
production zone for at |east 72 hours. A nethod to increase an oil
cut oil peEocentEagm®sproduced froman oil well conprisingPaTaiseeiaioni7go of
production zones is presented. The nethod sel ects a production zone,

i sol ates that selected production zone, and reconfigures flowlines to
allow direct injection of materials under pressure into the sel ected
producti on zone. The nethod determines a treatnment pressure based
D SOl Por oSt b ik GhE o QONELIRMANGnay AUBE Seciclil AT
solution into the se uctron zone at the s | ected pressure, and
mai nt ai ns tﬂ&mit%teéfdctproéﬁﬁymethrod nidyeondebesdeadons ety shorotimzorieh fior - at

| east 72 hours. Bri ]‘ Descrr&L o Theﬂg Hflg The. i nvent i ?n wi |
be better uSH¥PRERS "‘F’Fe&ﬁ?daw BdrHganee- t \ﬁl%ﬂlaélé‘taéﬁf%nﬁj@g’éﬁ Ption
taken in C0@bMBﬁgés%r}nWhtﬁbr@é?%n@'h@mef‘ﬂﬁtriﬂh%t}féh)r giﬁ&?d éﬁ)fsﬁrzﬁﬂ%‘nﬂl%ﬁ' gnators

are used to designate |like elenents, and IS a perspective
vi ew of an widre ddfitulf fogkuipve, partlcul-élrlﬁlf (zalcmmttrs amrepnﬁrsxmcif th@p(atrmﬁfm triangle

dt | if t f | b FIG 3
e ow cnas ESRHIERT RSt Fog] Al Rel bal Gt Qs R o el Rt D o iy ¢

flow chart $enmBAhZTREY nt@iddadan b@d@f)l é)@@ﬂéwe&ﬁ&ﬁﬁse&ﬁe O ineRidE héatimgt hod;
FIG 5 illustrates the apparatus used to di s&se or inject Applicant's

treat ment nigfEvngtgicking omanpewsit) anddhe cqst ef de dgst fpen hole aflet ai | ed Descri ption
O The Preferred(ﬁﬁr%q Rieferred
enbodi nents in th gj([ij Og%q%‘z“ éig desd F‘P%‘?f‘%‘hé“?m\éﬁﬂ/“ Qﬂgéeztﬁggﬁlﬁgéﬁqge gur es, in
which |ike atdrifgclsoil epr esevitcoub enasaink ﬁyplsalmpbhcranehenﬁauht@rod?e:t ereeﬁn@ﬁ

t hr oughout rdr S specifjication to "one an errbodr ment," or

enbo
sinmilar | angtidgeclidaho baiegls %P%h@lrehrarplqaga?wé% Q9 perogalipa of product.
characteris fIhe uded in
at | east ongihfe\snrg&grg%érjrtﬁ&% s ﬁgrﬁé%gg}elgp 51}4%%%%1{‘%8 Th %gmggpg%rggﬁggs of the
phrases "i ncamer eerdsmgrcrhremiqals ’Ehesqaprodmdjs)ﬂotﬂmmlly 'podintt the giduad Waaamgudtge

t hroughout this. s frc tron may, ..but..do no Ll | 1 refer to the
same enbodi H%’ﬁfbe RS %‘P"PB’%dT Bt gﬁ‘r"g lﬁ%/%e.ét% o peir

charact er i shiighaPdtatk decd m\éwrb@rbtmet}ewﬁ&mea %Qus'iﬂ'g @pYsiUh RN BnddmaNer in
one or nore enbodinments. In the follow ng description, nunmerous specific

det ai | s ar e stogadettank 'tdr)onﬂu@vr de a thor ough under st andi ng of enbodi nents of
the i nvention. ill.e | ver,
that the inventi oﬁoﬁ‘gate ng c(%b%%s\;fotﬁ'g ?etar?rt %ltlestweev% d po'{e%?gﬂfie%% ef%%é% fic
details, or prbt mﬁteﬁerd df@hfa@ﬁixsrenmeporﬂemmer 1mje¢tecaheectl§znirbmcﬂ@tot h. In

ot her instances, wel|-known structures ria or o er ations .are not
shown or deseRPBarrraifindemihe walls of Hietubipac Jﬁsﬁﬁetgg‘b ESFref“ﬁéuﬁt HiFent i on.

The schemat 'tr%ﬁé%ﬁiﬁ?l#cﬁ dﬁﬂ@dfdﬂﬁ&h eeﬁe@%ﬁelsmrn%@rrn E&%Fﬂc%ﬁbk@gémoﬁh flow
chart diagrans.” As suc epl cte order and | abel ed steps are

i ndi cative mjplmhlerthmtmulhtmnseanffotdmlyrardayent\ecd nmet hod. O her steps and

met hods may be copcei ved that arge equ funct or effect
to one or nore s?gbtgm Qflrorﬁﬁr"?‘?tﬁ?fg “F‘ﬂié géﬂ’IBfm Weacrlcﬁq.lr tf’égmﬁféet hod.

Addi tional | parafihe 1Y RBthod Rthy 2BPRR c8st@fREGE HoReer BHOMEARSE dcR1 GNPAtRIcR t he

| ogi cal steps of the method and are understood not to limt the scope of

t he net hod. th’ mHdeighl mamg@u@gmaﬂﬁwqehyetg camasipn ragest 1aduee ping Woll enpl oyed in
the flow char.t, dia are, u £ t tolimt the scope of the
correspondi ?rlb krpge %ngﬁsuﬁmgglesmethe 9‘?‘%3‘8‘%3?‘) ogher connectors may be used
to indicate only the logical floBufimdryefIBiéaibn For instance, an arrow may

indicate a waiting or nonitoring period of unspecifijed duration bet

enuner at ed st eps “ofcthrd (g uisreaseen! Redheiipn @\%rapr%lﬁ’éﬂipmﬁrﬁén&ﬁﬂléfa itho |ch a
parti cul ar 9 Fresnf. TR 1dld prodiiEhaohe iddifeiger of the
correspondi gg&d;&tgg%s%siﬁg " Ref er rqrdflgge r(r:ow %%o O, 5| I ?r el d 100
incl udes oi kelogbd pdd0ctidd 4onaednd réetdfigerediflopolsed to arllcmelrrecmmﬁmmlyoft 0 a
plurality of oil-contai nis%g fisgure wel | 140 conprises production

1
zones 142, Tcnajygderpressifginto T esel%ﬁﬁei}p\VVé]luFu‘irh%fmteypr cally conprises a
first tU_bul ar as%@%@fh&mt&hﬁmmﬁbaﬁh&hge@m@egeadlpbwgelh pbrodfyRNALY 170.
The conbi nation of tubular assenblies 160 and 170 define two separated
| umens, nams¢lyctpdimedudte zong, inigrer bripg solotipn irgo themslestedfnrednctips gomeeal 110,
and punped upwardly through |unmen 175. In the illustrated enbodi nent
of FIG 1, blockage materials are shown bl ocking oil-containing fissures
110. In addition, blockage nmaterials 130,are shown bl ocki ng portions of
| umen 175. In the illustrated enbodi ment” of FIG 1, blockage naterials 122
are di sposed in production zone 142. In the illustrated enbodi nent of



FIG 1, blockage materials 124 are disposed in production zone 146. In the
illustrated enbodi ment of FIG 1, blockage materials 126 are di sposed in
product i omozoné1d7A4. In the illustrated enbodi nent of FPGI/UB201bloesTR@ge
materials 128 are di sposed in production zone 148. As those skilled in the
art will appreciate, each of production zones 142, 144, 146, and 148, may
each conprise a plurality of blockage materials disposed in various
portions of those production zones. As a general matter, blockage
material s 18g, seflfhg gsgure,l  m&RGinsife COERL %ss%repi lfﬁ@éééé&fecplgrohﬁﬂﬁﬁr -
branched, and/or cyclic hydrocarbons, sonetines referred to as paraffins or
waxes, in ceoix foakilomst2 thhusne or nore hi gher nol ecul ar, polar, aromatic
mol ecul es sonetines referred to as "asphaltenes." Many .of the

paraf fin conpoundu MBI BEH & thal S Hen PIRCE FeBHIRINEE! such as
bot r yococcagempasifis4 pRiraitg e fraiuk@izom It pkdsefRHOMRB thetibdRIcekd oal kane,
have been identified in paraffin blockage nmaterials. Mrreover, deposits in

pi pel i nes cardarsen cuepisplgtes Grs sdestpbpreductian, zene ugdhedonéigerss flaw lires se

skilled in the art wll .apprecia sphal t enes conprise lurality of
compounds. S Sgbeuieti o AR BUE podPAEHERE SO GeB B R RO T o
whi ch conprise nmihe niditasdl deterfiids Qnreatridth pressure badd@pipbs a6il ESro@i@Wﬁﬁliéti on and
met hod conprises a total systemtreatnent, which treats the source of the

bui | dup r esSHEstEGPIOHuUeiaRA98E- ipjestya hring solugiapints Hleselsclsd Prodiison Eefetie
tanks. Appl heafdiec i L ' | ' ent
system in it)ptl %ﬁgeldq%%sg ihﬁq%%lﬁaﬁsﬂﬂ%gﬂ%d}éﬁ@ste}rfcgll,n t%{%gelrlé]cgr 5}3531%[? Oé tinme
bet ween t r eabmefot st st [72 hoapsi m zi ng production rates. Applicant's

conposition, and nethod usi .that conpositi.o re-liquefies both paraffins
and asphal tenes, using, int &?“ea’ﬁs%fff'ﬁflﬁﬂ%t‘l%nﬂfﬁ%‘“ﬁ essures Wit hout _
utilizing known q@gGlRAGENWll b&bARE uhiG@Rood BB £R3Ading ofBlchBloWigr eases oi |

production, increases gas production, renoves bl ockage materials for a
| onger peri detadéd désppptianetalsrcig copuattiomwith e/ dawmgp iraivhishdike irgfetenee oi |
field format,ion, reduces . pipin Lrosion rates enoves paraffins and/ or
asphal t enes d?ﬁ"%r}ﬁt%ris Iaret‘f‘sﬁ‘%gq ‘Z?Slq%la%ggfee Wr?seﬁﬂcigisw%]icgpvi scosity in the
hol di ng tank. UniFi@dl Steaic@spebiaécentwNeehen welldddd;641 (the ' 641 Patent), in
t he nane of Castellano, is hereby incorporated herein by reference.
The ' 641 Patent t&achilsmatepaprbicxivsntrmnalensediorlasiishsdmearedeséry from
oil wells. ‘Ir;gt? 1&9@%}.1&%%&1 and nethod of the '641 Patent nmay be used in

? he et hod

conbi nati on"w >herein, wherein the instant high pressure
method is utiliz€iG13 tsa oW chassymenaydag certaidstepresfedpplichet'sme¢thad] of t he

'641 Patent is u re.routinely, far exanple.eve nonth. . ~ The
i nstant met hod dﬁge{% ¥ KL hLsungRarizng 8erﬁaq‘??1‘ﬁ§§“§'ﬁ§ %{?B%?ﬁk%%msﬁ rst, the

instant net hpghdgacl udes di sposing a "brine cap” into the oil well at a

sel ected treatment pressure. Applicant's nethod utilizes "heavy salt water”

as the brine capFIBys illetatys thalapparatue nsed togispossent injgelafpplivants traatraenthas

greater than 23, 000 rt el L of sodi um chl ori de. Second, the
Hspogur b0 i pr R,

i nstant net "has been "brine capped" for at |east
72 hours. Third, the @dpgledMdseripfibi O BcPrefétired ERgbodimed®! | prior to the
brine cap and pressure are utilized at 10 tines _the ampunts described in
the ' 641 Patent. Thisdnegsionfsdespibeskinrefemedicmbesiments dptefpBevimgt h t he ' 641
Patent neth 1S, . . : ' s a
r epl acenent (ag Sé:lrn%}lglggjirﬁll eé%lrﬁigglteq tIhe r%%urrl%;g ﬁlaﬁ%%g (ﬁgﬁ g&mggﬁ ﬁ%@é%elnf)?{ﬁ 35%‘% g ISt he

| i ke. The i siiitantelemeintso &efeegicadirogghvuc thisapeei fipaticnbi"ahd ymbleditnenic't fane pri or
art nethods generally referr{ng to as "Fraci n%i. " ng%ci n% is a reference to
fracturing. SOEPHgEtcAr Hryiar lagRagaapgsgs that 3 particylan, e cHYFYE PS di sposed
into an oi | ;ehlieri@RAcsOfticd GBS @R Aich {EheASivaRhEH i§ Pclddb@iPatl1¥asi sRCT Ur €

t he subsurface soils and geol ogy. Such a Fracing operation typically costs
bet ween $500mbodinzmtiofthe PEBeBOAvVentiopeltusy anpeamanced @if theqrirasgs Finase ng
operation is risky. . Fracing.sgnmetinmes.|leads,to destructi of tk il field
rather than eﬁ% ﬂi’l’%@?’o n’Sf e%“el}f\)lggﬁm’c A2 ﬁlgflgm lanepage %‘%ﬁ?lgg%lé S%%ﬁqﬁcagon
structure. may, butARRlot GadtksasilyTRiltoRr evat 8smé Babsdngar and risk of expl osive
use. Mreover, the cost for materials and | abor associated wth the instant
met hod i s about $50, 000. Thus, Applicant's method described and cl ai ned
herein costs about one tenth to one twentieth the cost of Fracing w thout
the risk of oil field destruction. Applicant's nethod reduces oil
viscosity while increasing the APl specific gravity of the oil produced. By
| i quefying viscous bl ockage materials, Applicant's nmethod reduces the bul k
viscosity of the oil produced. In addition, by |liquefying sem-solid and
solid bl ockage materials, Applicant's nethod increases the APl specific

B Y —— . ~ 2 g e




SG at 60F = APl 21 avity 131.5 Thus, a heavy oil with a specific gravity
of 1.0 (i.e., with the sane density as pure water at 60F) would have an API
speci fic woavitwo4m™s: 141.5 FIGs. 3 and 4 sumrari z@CriisS26opyof
Applicant's nmethod. Referring nowto FIG 3, in step 310 the nethod
provides an oil well conprising a plurality of production zones, such as
production zones 142, 144, 146, and 148, and a plurality of bl ockage
materials, such as bl ockage materials 122, 124, 126, 128, and 130, disposed
in the productio : ' I L RI.N ‘il t: met hod
di sconti nues utiﬁ?%ggﬁ%ﬁgggmgk%%g??%%Q%B%QP?ng%%ﬁ?Oﬁgﬁﬁgpg%ﬁg?%lH%ks in
advance of icompbawe i amgsuippleincamtt & ametolhathre BynbS¢imeots. hrthe folkatingret hods, "

Appl i cant ans, di sconti nui ng .use of hot il treatpents, enzene/ t.ol uene
{7 at mont s, ST PHER.dRMeF R RERTG Qoiils MBFFOIc s Bov I il VATRERATE | ke,
In step 33041th6o H%q)f%eeiﬁﬂfntﬁ)h} Oht WRed IMNBS rel&HaDa@Nill Ricogtia@pl e flow

line 180 (FIG 1) fromthe oil well to a tank battery, such as for exanple
t ank bat t er poweger( thhiGhe ifjvention mey baipractpdsoditherioss osmere &3be seupici ses usi ng

mechani cal ans to.renpve ockages and debr.is fromall] flow lLines,
e o 50 TR o iR et S et R R A BB R AT Prih T i ey 1 1
certain enbegineivig ststRPes3HatesialiPo GiRsatidhk hieziof §hditoldea6@sed ih ab@hto i N

FIG. 2 and 3 of the '641 Patent. _ In step 350, the nethod selects a
product i on 2v9id obgruring agpastsiif th@yertianng once again to FIG 1, in certain

enbodi nents the I . t ,, i f

producti on zones ﬁ%g%ﬁﬁic %%Ch%gtgﬁ C?éf%(a aFengéglgF g%%%%gll@g%g ,O l:Vlodr?agtt ep
350 the net ldegraed. est such| the depidied tordun azd iubsled isepo sednditatileadtont he sane
depth in the I]. For exanple in the i|lustrated enbodi mrent of FIG 1, in
Step 350 t hemBHRS géﬁhs@@era?%aﬁ&m oD bt gus mg dw@gﬁiﬁwom\é&d@m.

In Step 350 b diEhARS: BT, I628), 8 e RS oREhARbRUPEACHEER_2ONe( )

fromthe remai ning production zones disposed in the oil we of step 310.
In certain ¢red] ofght glustated nB88®dc ohfsliicadlyi the farhial agl syndwlmerhploged el i nt o

an oil well conprjsing nore than one t o erforations |ocate t

't Per i ng dEBILEd 1§ seralrins 10givel FRpas B ol ind P B REonrded léinft vy g
pressure i nkgRUYIYhd AEhSE! AGhBELHVRIUS birOR t#REAh& Jine types mal Be ShpRy380, the
met hod selects a treatnent pressure for the sel ected production zone(s). In

certai n enmbduthedlsvschartdiagremholicy aresmeers®ed nekloduris the seerafitbtit pressure
based upon soil texture Sity. | e i one(s),
down hol e prC essur %()ﬁin% n%eﬁkgo'?lgelﬁgéé é%f per %1{] l}%:{]?rooﬁgézr%%gé%gfo% gl(r%g%rﬁé%hnlé m | at er al
di mensi on ofindifute 66y gled Bdicpl ek of thermabo® (Bjr.instance, arFarfove xeayphdicaad
referring once again to FIG 1 roduc,tLi on zones 142 and 144 co rristge a
maxi mum | at SFAIngRTRoMIOBHE Parod pr wipned (iehdwahusbaweenpmeged Sipr 7IsBe o

maxi mum | at %Eﬁkteﬁlrﬁ@md. %ddlif}znang,sthe REqdr & Ghith dPERHrMeREd SccBR Bs &
production zone increases, the Operating pressure nust be set higher.

Appl i cant hamyfretstictlh ediereto tht beter afthe coexsponding steps shovdi-mensi on i ncr eases

by a factor of (N), the operating pr . t i.ncr y . a,factor (x)
by 2 Faskor of (Morehhenshis Rl 35 6oty hSERASH S duiagier . ),
is 4. In Ceﬁls@b&dﬁ%@ﬁ*%ﬂﬁ?toé?ﬁn&lﬁy of SRt &tainliRtisdures 110. OllRvetEr40ai n
enbodi ments, in step 360 the nethod sel ects an operating pressure using an
ef fective pepoorises nedustinh petsflde, e 14®landdé¥ producti on zone(s). The
operating pressure, sej d.in step .360 45, | rQRos: § i 4.0 the
ef fective porosi td;ll of f gg‘? g}@tlcea yﬁ%l ﬁlg Siaofﬁlétz{gﬁeeﬁ?{s?%.%ﬁlﬁ%l li%?é{rll%pogég\k?%gnd,
however, t hatseeshdaobhd ®6dohble 1p0 T doyntimitioh g hiibil 2 akeehbpie H6E firidol70zone

decreases by a factor of (N), the operati ng pressure _mnust i ncreas§ by a
factor (y) urHRst Neparaipddumens. Rapglydumsehosand luynen;lds 01l isreggveg fram

enbodi ”E”tsﬁsédf%siﬁ),ﬂnd#ﬂgﬁ&fﬁﬁﬁbd?dl MRRALE RNy 1745y) IS greater than 4.

Soil texture rerers to rel'ative proportion of sand, silt and clay size
particles in a samesllodtragwi dmba@imgntsif &G philackhgsmateaalshaee shominl est bei ng

less than .002 mMmin size. Silt i medi, um si.z articl | 1 bet ween
0002 and o PEkARAhediSEne Pysirps, L Jp painor 6%eEe ey (e Bt «

bet ween 0. 0p1dcRingfdorBoridTurhéh 2790 1AMhd DlustyREY eriPdiFRNEHTIG. Poblbskagbat are
dom nated by clay are called fine textured soils while those dom nated by

| ar ger part inAterialat R sreflisppsed in pradeceonrae ltex inuthed!lesgiated enthodimensof ur es
can be divided into soil texture classes. Referring nowto FIG 2, soil
texture triangle 200 is used to classify the texture class of

petrol eum bearing soils. Soil textpyre controls nmany ot her properties
| i ke structure, chem stry, porosity, and perneability. Porosity of a soil
is the volunme of all the open spaces (pores) between the solid grains of
soil. Soil perneability is the property of the soil pore systemthat allows
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Soil structure is the way soil particles aggregate together into what are
call ed peds. Peds cone in a variety of shapes depending on the texture,
conposi t iw0,20Ed4®Avi ronment . G anul ar, or crunb PCTUS2U0A$3790 00k

| i ke cookie crunbs. They tend to forman open structure that allows fluids
to penetrate the soil. Platy structure |ooks |Iike stacks of dinner plates
overl aying one another. Platy structure tends to inpede the downward
novenent of fluids. Bulk density of a soil is calculated as the mass per

unit vol unegikc ' t ' c Ity j y
cont ent andFliC;}' %%ﬂ%@g%%lggtegglﬁgg Ef%eﬁtsﬁog’%#é Igggrr%égf:o%{%8@62{%@5[?2%&%%??&(‘?%
great er theehbbdinthansf FIf. 1t bleckage enataigdat6 drbeisposdd.in pevduation saviel 194have | ow

perneability. ) The total porosit f a porous ium.is the ratio of
the pore vo?(ru??é it Wé}@%loﬁﬁié-oﬁ_b CF%@r%@@H?lég?géregﬂd?ﬁﬂs B the
medi um  AsspridnedMaineting. FQithosS YRART the GATPRSHPrRfatd, RhGRo &R n - SO i d,
liquid (water), and gas (air) -- where Vs Is the volune of the solid phase,
V1 is the vebnasd4df144hé46,iaqdil d8 phasesch Ygmpsise hpluvadityinEblotkaghenggersdous
phase, Vp =M + Vlg is the vaol ugﬁ}of tg{eﬂﬁ)ores, and V, = Vs + V1+ Vg is the
total vol unrd1SBPSSAHR VAHS PRGNS O those P StOW56%i ty of the soil sanple, ph
i s defined as folAsQWenel mbiter Blockage mANiAS 122, 108, R6d1 7L REH 9B eSEpAseant i ty
and can be reported either as a decinmal fraction or as a percentage. Table

1 lists reppebuplityofliacarobranchsdr sl aneyelimigakogashons syomstisnegsefeaed to as
materials. A i [,S: I epr Y i es (total
and effecti ngﬁ)n%oogﬁaggé ?19 F(g&%&%t\%nd‘gﬁg Pﬁg %2’%1?%6 }Efghﬁ?%ﬁogédﬁ‘té%a?‘?% ot al

por osi ty vahtigsaticanolecidaroalctitrt edened ®rasdhshhlitenesh t he range of 0.25-0.7
(25% 70% . Coarse-textured soil materials such as gravel .and sand tend to
have a | ower t ot Manyofas R%vaf%ﬁéﬁmpwa&iwﬂmﬁsgal%mag 24 Gabongtams t s and

R s o
cracks. cycloalkane, have been identiliéBinEpatafRabiiekade mMaterislst ylokilvere defoaith
TypePorosit )1/11’ pi?)glines cgr? glgg ggrlniprcii?et (%‘g cg)%%ggrildts,si.e.%ﬁl\g tlene(g.' %g tﬁosg slfl?leds %ntﬂe

art will appreciate, asphaltenes comprise a plurality of compounds, some of which

comprise fewer than 75 carbon atoms and some of which comprise more than 75

carbon atoms.

Applicant's composition and method comprises a total system treatment,
which treats the source of the buildup resulting in cleaner flow lines, down hole pipes,
and storage tanks. Applicant's method utilizes an environmentally friendly solvent
system, in optional combination with other systems, to increase the time between
treatments while maximizing production rates.

Applicant's composition, and method using that composition, re-liquefies both
paraffins and asphaltenes, using, inter alia, high down hole pressures without utilizing
known carcinogens. In addition, Applicant's method increases oil production,
increases gas production, removes blockage materials for a longer period of time,
removes paraffins and/or asphaltenes in the oil field formation, reduces piping
corrosion rates, removes paraffins and/or asphaltenes from oil transfer lines, and
reduces oil viscosity in the holding tank. United States Patent Number 7,334,641 (the
‘641 Patent), in the name of Castellano, is hereby incorporated herein by reference.

The “641 Patent teaches a composition and method to enhance recovery from

oil wells. The composition and method of the ‘641 Patent may be used in



0.25 - 0.50 Silt 0.35 - 0.50 day 0.40 - 0.70 'Rocks Fractured basalt
0.05 - 0.50 Karst linestone 0.05 - 0.50 Sandstone 0.05
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combination with the method herein, wherein the instant high pressure method is
utilized 1 to 2 times per year, and wherein the method of the ‘641 Patent is used more
routinely, for example every month.

The instant method differs from the ‘641 Patent in significant ways. First, the
instant method includes disposing a “brine cap” into the oil well at a selected
treatment pressure. Applicant’s method utilizes “heavy salt water” as the brine cap.
By “heavy salt water,” Applicant means water that has greater than 23,000 parts per
million of sodium chloride. Second, the instant method pressurizes a well that has
been “brine capped” for at least 72 hours. Third, the other materials placed into the
oil well prior to the brine cap and pressure are utilized at 10 times the amounts
described in the ‘641 Patent. The cost for materials and labor associated with the ‘641
Patent method is about $3,500.

The method of the ‘641 Patent is a replacement for routine oil well
maintenance, such as hot oiling and the like. The instant method replacing much
more potentially destructive prior art methods generally referring to as “Fracing.”
Fracing is a reference to fracturing. Using such prior art methods, an explosive
charge is disposed into an oil well, and that charge is then detonated to literally
fracture the subsurface soils and geology. Such a Fracing operation typically costs
between $500,000 and $1,000,000 to perform. In addition, a Fracing operation is
risky. Fracing sometimes leads to destruction of the oil field rather than generation of
new oil channels in the subsurface soil structure.

Applicant’s method avoids the danger and risk of explosive use. Moreover,
the cost for materials and labor associated with the instant method is about $50,000.
Thus, Applicant’s method described and claimed herein costs about one tenth to one
twentieth the cost of Fracing without the risk of oil field destruction.

Applicant’s method reduces oil viscosity while increasing the API specific
gravity of the oil produced. By liquefying viscous blockage materials, Applicant’s
method reduces the bulk viscosity of the oil produced. In addition, by liquefying
semi-solid and solid blockage materials, Applicant’s method increases the AP

specific gravity of the oil produced.
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The American Petroleum Institute index, or API specific gravity, is a measure
of how heavy or light a petroleum liquid is compared to water. If its API specific
gravity is greater than 10, it is lighter and floats on water; if less than 10, it is heavier
and sinks. API specific gravity is thus a measure of the relative density of a petroleum
liquid with respect to the density of water, but it is used to compare the relative
densities of petroleum liquids. For example, if one petroleum liquid floats on another
and is therefore less dense, it has a greater API specific gravity. Although
mathematically API specific gravity has no units (see the formula below), it is
nevertheless referred to as being in “degrees”. API specific gravity is graduated in
degrees on a hydrometer instrument and was designed so that most values would fall
between 10 and 70 API specific gravity degrees. The formula used to obtain the API
specific gravity of petroleum liquids is:

141.5

Sa 131.5

API gravity =

Conversely, the specific gravity of petroleum liquids can be derived from the API

specific gravity value as:
141.5
API gravity +131.5

SG at 60°F =

Thus, a heavy oil with a specific gravity of 1.0 (i.e., with the same density as pure

water at 60°F) would have an API specific gravity of:

% —131.5=10.0°API

FIGs. 3 and 4 summarize the steps of Applicant’s method. Referring now to
FIG. 3, in step 310 the method provides an oil well comprising a plurality of
production zones, such as production zones 142, 144, 146, and 148, and a plurality of
blockage materials, such as blockage materials 122, 124, 126, 128, and 130, disposed
in the production zones and oil well piping.

In step 320, the method discontinues utilization of all prior art treatment
methods 1-2 weeks in advance of implementing Applicant’s method. By “prior art

treat methods,” Applicant means discontinuing use of hot oil treatments,



- 0.05 Source: 'Freeze and Cherry (1979). TABLE 2 Representative
Porosity Values Total Porosity, pt Effective Porosity, pe Material Range;
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benzene/toluene treatments, hot water treatments, muriatic acid treatments, and the
like.

In step 330, the method cleans all flows lines, such as for example flow line
180 (FIG. 1) from the oil well to a tank battery, such as for example tank battery 190
(FIG. 1). In certain embodiments, step 330 comprises using mechanical means to
remove blockages and debris from all flow lines.

In step 340, the method completes the process taught in the ‘641 Patent. In
certain embodiments, step 340 comprises utilizing the process taught in FIGs. 2 and 3
of the ‘641 Patent.

In step 350, the method selects a production zone for treatment. Referring
once again to FIG. 1, in certain embodiments the method in step 350 selects one
production zone from production zones 142, 144, 146, and 148. In certain
embodiments, in step 350 the method selects all production zones disposed at about
the same depth in the well. For example in the illustrated embodiment of FIG. 1, in
step 350 the method selects production zones 142 and 146 for treatment.

In step 350, the method further isolates the selected production zone(s) from
the remaining production zones disposed in the oil well of step 310. In certain
embodiments, step 350 comprises installing a down hole tool into an oil well
comprising more than one set of perforations located at differing depths, such that all
injected materials are squeezed at high pressure into only the selected production
zone(s).

In step 360, the method selects a treatment pressure for the selected production
zone(s). In certain embodiments, the method in step 360 selects a treatment pressure
based upon soil texture and porosity in the selected production zone(s), down hole
pressure in the selected production zone(s), and maximum lateral dimension of the
selected production zone(s).

For example and referring once again to FIG. 1, production zones 142 and 144
comprise a maximum lateral dimension 143. Production zones 146 and 148 comprise
a maximum lateral dimension 147. As the lateral dimension of a selected production
zone increases, the operating pressure must be set higher. Applicant has found,
however, that as a maximum lateral dimension increases by a factor of (N), the

operating pressure must increase by a factor (x) times (N). In certain embodiments,
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The nethod transitions fromstep 370 to step 410 (FIG 4) wherein the

nmet hod prepares a bacteria system Applicant's bacteria system conprises
par af f i n-wOgesttaimsbact eri a. Applicant's bi o system compCrasgo1a/oas7yo powder
which is re-circulated and grown in an oxygenated water conprising 2-3 ppm
oxygen for 24 hours while being fed a conbination of organic nutrients,

whi ch enable a | arge col ony count of bacteria (108 to 109 Col ony Form ng
Units ("CFU') per milliliter). Every 3 pounds of bacteria culture is

conbi ned w 1,0 Bentpl : 13an- chl ori nat ed,
oxygenat ed %?@y%l%@%éx;e?%yﬁfg&%gh?%@ﬂtgb@ﬁggﬁu@%{l&g 851?1Ee(£&;‘/[g%em conpri ses
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positive, aghfcfed PHRaduRbf BORSHPAMASs B IHRSGR. MAE LicaRkr B BUMEJARIPRWE
chenohet er ot r ophi ¢ popul ati on of soil bacteria. In certalin enbodi nents,
Appl i cant ' snisirocaypacethefsailt Rempadimoils baw lswpenwseabilityeam Leonardite
extract, fish paris nd_conbi.nati gns_ther eoj . n_step, 420 he net hod
Thi eets 20 to 50 R Hoedy Or POt Rl B s oo grh R SRR toght
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t pre p .360. .
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roducti on i i | B : In
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enbodi nment s icant's light petroleuymdisti|]|ate conprises m Xt ure of
hydr ocar bon’t%ﬁpﬁ&%ﬂ%}, thgfuPE PRI (HRLPAIPED %fJ t %gfflb%?ﬂ?@n?eﬁ% delinst r act s
System (" CARllovNunber 64742- 47-8. Applicant's |light petroleumdistillate
conprises a product sold in comrerce under the tradenane Drakesol 165. In
certain enbodi nents, Applicafjt's kitght petroleumdistillate conprises a
product sold in comerce &ﬁdﬁr:ghgyr{gdenane Drakesol 2251. In(gkrtain
enmbodi ments, Applicant's |ight petrbl eumdistillate conprises deodorized
ker osene. In certain enbodi nents, the solvent system of step 440
further conpri sefomisivyiis Bdimeoliontesspprapetytandfcambbyapouge pisherds a dedima
petroleumdistillate. In certain, empodi nents, .. | icant. s medi um petrol eum
st i1 ace Gonis us arcfieRBar o DICTIHS sParesni oy BRBs R ITLar T xture
i s assi gnedvitsusheolo#tifidedfls.7A nldie d&igilddlish o€ repasitieiNSpordfil validd{(tosal medi um
petroleumdistillate conprises a product sold in conmerce under the
tradename Deakeldestive srositigs)de prayiidedd pdebierfe b genaspl [qtel pierosity rphugs for

hydr ocar bon 3 i r t dn | I C er. .

t radenane EF§§%§@3£§§@g3£hagﬁe§?ﬁwger éﬁﬁﬁgﬁ%zg?ﬁﬁﬁﬁg@'t‘%£%§%€§%?58§stem
of step 440nfawrialesuck aspravslesdsaidwead tehoeta [2Qet OtahpotskitBthadingre per cent
of one or nore terpenoid coppounds. By "terpenaid coppound, " pl i cant
means a hydrea@gﬁfiwﬁ i Mﬁmssi%t%kweﬂwdﬁéaﬂ BAHOLAFHRSHAL ons and
about 15 caghapi#hQEse tﬁ@goii}braf'tn:‘ﬁfarfg Rl Shil hiRMhafi ¥ &Rls, BRiAkLY, and/or a
cycl ohexane noiety, and/or a cycl ohéxerie"noiety. For exanple, 1n certain
enbodi ment s corappits, eathttaskone or nore terpenoi d conpounds conprise one or
nore of .beta.-pinene, nenthene, p-nenthane, |inonene, al pha.- pinene,
citrene, carvene and m xtures thereof In certain enbodi nents, step
440 conprises injecting at |east about 550 gallons of Applicant's sol vent
systeminto the sel ected production zone(s). In certain enbodi nents, step
440 conprises injecting 1110 gallons of Applicant's solvent systeminto the
sel ect ed production zone(s). In step 450, the nethod injects under
pressure Applicant's salt extraction systemwhile maintaining the treatnent
pressure of step 360. In certain enbodi nents, Applicant's salt extraction
system conprises a mxture of humc acid and fulvic acid. In certain

enbodi ments, Applicant's hum c/fulvic acid m xture conprises a weight ratio
fromabout 95:5 hum c acid/fulvic acid to about 5:95 hum c acid/fulvic
acid. In certain enbodi nents, Applicant's nmethod utilizes a 50/50 m xture
by weight a humc acid/fulvic acid m xture di sposed in phosphoric acid. In
certain enbodi nents, Applicant's m xture of humic acid and fulvic acide are
mxed in a formation further conprising Urea, Potassium Hydroxide, mld

Phosphoric Acid, m xtures thereof, and the I|ike. Hum c acid conpri ses
acidic materials extracted from Leonardipe, where those acidic extracts are
soluble in alkali, but insoluble in acid, nmethyl ethyl ketone, and nethyl

al cohol. Fulvic acid conprises acidic materials extracted from Leonardite,
where those acidic extracts are soluble in alkali, acid, methyl ethyl
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produci ng since 1949. Applicant perforned a field trial using Applicant's
nmethod to determine if an increase in production rates in a heavily water
pressuri 2&0 2biwgldrosoul d be realized. Well nunber 8- 2-48P2ANE20MM0i37H0
conprises a heavily paraffinated well, was utilized for this field trial.
This field trial realized an increase of punp efficiency of 13% w th an
average production increase of 220% According to step 360, a
treatment pressure of 1000 psi was selected for this field trial. Because
Vel | nunber 8-2-48-24w3 conprises a heavily water pressurized well, no
brine solution was utilized in step 420 of Applicant's nmethod. In step 430,
an operating pressure of 1000 psi was set and naintained in a flowline to
Wl | nunber 8-2-48-24w3. . According.to step 440, about 550 gallons of
sol vent system were inject €BA Bl Réhge ofiPdresitBValuds- 24w3 a cal cul ated 50
meters into the formation, while maintaining the operating pressure of 1000
psi in the flow |line. Accordi ng tSoilskypp 450, 5Borgsity,pns of salt extractor
systemwere injected into Wll number 8-2-48-24w3 a. cal culated 50 neters
into the formation, while mdhod@sotidaged he operating pressure of 1000 psi in
the flow line. According to step 460, 9000 gal |l ons of bacteria systemwere
injected into Well nunber 81621048524\/\8 a calculated 50 neters into the
formati on, while maintaining the operating. pressure. of . 1000 psi in the flow
line Well Number Date Locdbiawel Hol e Di aneter: $i35e0@8 1 th 8- 2- 48- 24w3
January 2009 SAHA Wl ls 44 cm.2500. neter ,,,Basel ine._ Date Dai ly Liquid

Sand . 0.25-0. 50
5811‘[ e 035 _0‘50
Clay - 0.40-0.70
Rocks - -
TéFractured basalt 0.05 - 0.50
‘Karst limestone 005 - 0. 50
Sbéﬁ&stone - “"'"() 55”6”56*
leestor}e” dolomite 0,00 - 0. 20
Shale “"‘W”""m"’”""““bb'o 0.10

5

Fractured crystalhne rock O 00-0.10

zDenéé crystallme rock 0.00 -0.05

'Source: Freeze and Cherry (1979).
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TABLE 2 ﬁepresentative Po;';)sity Values

Total Porosity, p; |

| Effective Porosity, p.

. bMa‘chérial

Sedimentarymmyéitéﬁ;lw -

Range o

Arithmetic |

Mean

Range

Aritﬁmetic ‘
. Mean

i

Sandstone (ﬁiwié)
Sandstone (médium)

Siltstone .

0.14-049

£ 0.02-0.40

021

0.34

0.12-041 |

027

021-0.41

Sand (fine)

Sand (medium)
‘Sé{nd“(cbarse) -

Gravel (fine)

031-046

Gravel (medium)
Gravel (coafse)

Limestone

024-036

1 0.34-051 |

034-0.57

1 0.07-0.56

1 025-038 |

10.34

042

0.35

1 0.01-033
0.01-046
Coe-ods T

0.28

0.13-0.40

0.12
033

0.28

i
i

0.17-044
10.13-025

1 0.01-039

H

0.30

001-018 |

o021

024

020

~0-036

014

Wind-laid material ;

Loess - LT oiasoxm

Eolian sand | . - - 1 032-047

10.02-047 |

Igneous rock

0.45 - -

B I B |

1 0.34-057 |

¢

042-045

‘Weathered grénife |

i

‘Weathered gab‘b'ro‘
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As those skilled in the art will appreciate, the effective porosity, p., also called
the kinematic porosity, of a porous medium is defined as the ratio of the part of the
pore volume where the fluid can circulate to the total volume of a representative
sample of the medium. In naturally porous systems such as subsurface soil, where the
flow of fluid is caused by the composition of capillary, molecular, and gravitational
forces, the effective porosity can be approximated by the specific yield, or drainage
porosity, which is defined as the ratio of the volume of fluid drained by gravity from a
saturated representative sample of the soil to the total volume of the sample.

The definition of effective (kinematic) porosity is linked to the concept of pore
fluid displacement rather than to the percentage of the volume occupied by the pore
spaces. The pore volume occupied by the pore fluid that can circulate through the
porous medium is smaller than the total pore space, and, consequently, the effective
porosity is always smaller than the total porosity. In a saturated soil system composed
of two phases (solid and liquid) where (1) V; is the volume of the solid phase, (2) V,, =
(Viw + Vi) is the volume of the liquid phase, (3) Vs, is the volume of immobile pores
containing the fluid adsorbed onto the soil particle surfaces and the fluid in the dead-
end pores, (4) Ve 1s the volume of the mobile pores containing fluid that is free to
move through the saturated system, and (5) V;= (Vs + Vi + Vi) is the total volume,
the effective porosity can be defined as follows:

4 v

p = ¥ - ied 4.1
T TV v (4.1)

] § w

Another soil parameter related to the effective soil porosity is the field
capacity, 8, also called specific retention, irreducible volumetric fluid content, or
residual fluid content, which is defined as the ratio of the volume of fluid retained in
the soil sample, after all downward gravity drainage has ceased, to the total volume of
the sample. Considering the terms presented above for a saturated soil system, the
total porosity p, and the field capacity 6, can be expressed, respectively, as follows:

Vo + V.
pes w
by:— )
' v (42)
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%

Therefore, the effective porosity is related to the total porosity and the field capacity

according to the following expression:

p,o=p -8, (44)

Several aspects of the soil system influence the value of its effective porosity:
(1) the adhesive fluid on minerals, (2) the absorbed fluid in the clay-mineral lattice,
(3) the existence of unconnected pores, and (4) the existence of dead-end pores. The
adhesive fluid in the soil is that part of the fluid present in the soil that is attached to
the surface of the soil grains through the forces of molecular attraction. The sum of
the volumes of the adhesive and absorbed fluid plus the fluid that fills the
unconnected and dead-end pores constitute the volume of the adsorbed fluid, 7, that
is unable to move through the system.

Determination of the effective porosity, p., of soils can be accomplished
indirectly by measuring the total porosity, p;, and the field capacity, 8, and then
calculating p,. The total porosity is obtained indirectly by measuring the soil densities.
To determine the field capacity of the soils, the soil sample is first saturated with fluid
and is then allowed to drain completely under the action of gravity until it gets to its
irreducible saturation. The value of 0, can then be obtained according to the methods
used for measuring volumetric fluid content.

Referring once again to FIG. 3, in step 370 the method discontinues use of the
well pump, and reconfigures one or more flow lines to allow direct injection of
treatment materials under pressure into the selected production zone(s). In certain
embodiments, the method in step 370 places the oil well of step 310 into a
configuration illustrated in FIG. 5. In the illustrated embodiment of FIG. 5, treatment
materials are disposed in vessel 510, and those treatment materials are injected into
the selected production zone(s) using pump 520, piping 530, and optionally a down
hole tool that allows treatment materials under pressure to be squeezed into the

selected production zone(s) while isolating all non-selected production zones.
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The method transitions from step 370 to step 410 (FIG. 4) wherein the method
prepares a bacteria system. Applicant's bacteria system comprises paraffin-digesting
bacteria. Applicant's bio system comprises a dry powder which is re-circulated and
grown in an oxygenated water comprising 2-3 ppm oxygen for 24 hours while being
fed a combination of organic nutrients, which enable a large colony count of bacteria
(10* to 10° Colony Forming Units (“CFU”) per milliliter). Every 3 pounds of bacteria
culture is combined with 5 gallons of bio-nutrient in 300 gallons of non-chlorinated,
oxygenated water. In certain embodiments, Applicant’s bio system comprises
Arthrobacter globiformis, Arthrobacter citreus, Nitrosomonas, Nitrobacter, Bacillus
licheniformis, Bacillus amyloloquefaciens, Bacillus subtilis, Bacillus megaterium, and
Bacillus pumilus. Arthrobacters comprise gram positive, acrobic rods that constitute a
large portion of the aerobic chemoheterotrophic population of soil bacteria. In certain
embodiments, Applicant’s bio system further comprises sea weed cream, Leonardite
extract, fish parts, and combinations thereof.

In step 420, the method injects 20 to 50 cubic meters of brine solution into the
selected production zone(s). In step 430, the method pressurizes the selected
production zone(s) to the treatment pressure of step 360.

In step 440, the method injects a solvent system under pressure into the
selected production zone while maintaining the treatment pressure of step 360. In
certain embodiments, the solvent system of step 440 comprises between 34-46
volume percent of a hydrogenated, light petroleum distillate. In certain embodiments,
Applicant's light petroleum distillate comprises a mixture of hydrocarbon compounds,
wherein that mixture is assigned Chemical Abstracts System ("CAS") Number 64742-
47-8. Applicant's light petroleum distillate comprises a product sold in commerce
under the tradename Drakesol 165. In certain embodiments, Applicant's light
petroleum distillate comprises a product sold in commerce under the tradename
Drakesol 2251. In certain embodiments, Applicant's light petroleum distillate
comprises deodorized kerosene.

In certain embodiments, the solvent system of step 440 further comprises
about 34 volume percent of a hydrogenated, medium petroleum distillate. In certain
embodiments, Applicant's medium petroleum distillate comprises a mixture of

hydrocarbon compounds, where that mixture is assigned CAS No. 64742-46-7. In
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certain embodiments, Applicant's medium petroleum distillate comprises a product
sold in commerce under the tradename Drakesol 205. In certain embodiments,
Applicant's first hydrocarbon solvent comprises a product sold in commerce under the
tradename Drakesol 2257.

In certain embodiments, the solvent system of step 440 further comprises
between about 20 to about 32 volume percent of one or more terpenoid compounds.
By "terpenoid compound," Applicant means a hydrocarbon compound comprising
between about 10 carbon atoms and about 15 carbon atoms, and further comprising an
alkenyl moiety, and/or a cyclohexane moiety, and/or a cyclohexene moiety. For
example, in certain embodiments, Applicant's one or more terpenoid compounds
comprise one or more of .beta.-pinene, menthene, p-menthane, limonene, alpha.-
pinene, citrene, carvene and mixtures thereof.

In certain embodiments, step 440 comprises injecting at least about 550
gallons of Applicant’s solvent system into the selected production zone(s). In certain
embodiments, step 440 comprises injecting 1110 gallons of Applicant’s solvent
system into the selected production zone(s).

In step 450, the method injects under pressure Applicant’s salt extraction
system while maintaining the treatment pressure of step 360. In certain embodiments,
Applicant's salt extraction system comprises a mixture of humic acid and fulvic acid.
In certain embodiments, Applicant's humic/fulvic acid mixture comprises a weight
ratio from about 95:5 humic acid/fulvic acid to about 5:95 humic acid/fulvic acid. In
certain embodiments, Applicant's method utilizes a 50/50 mixture by weight a humic
acid/fulvic acid mixture disposed in phosphoric acid. In certain embodiments,
Applicant’s mixture of humic acid and fulvic acide are mixed in a formation further
comprising Urea, Potassium Hydroxide, mild Phosphoric Acid, mixtures thereof, and
the like.

Humic acid comprises acidic materials extracted from Leonardite, where those
acidic extracts are soluble in alkali, but insoluble in acid, methyl ethyl ketone, and
methyl alcohol. Fulvic acid comprises acidic materials extracted from Leonardite,
where those acidic extracts are soluble in alkali, acid, methyl ethyl ketone, and methyl
alcohol. As those skilled in the art will appreciate, Leonardite comprises a soft, brown

coal-like deposit found in conjunction with deposits of lignite.
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this field tstapall0 into the selected production zone(s) while maintaining the treatment pressure
of step 360. In certain embodiments, step 450 comprises injecting at least about 9,000
gallons of Applicant’s bacteria system into the selected production zone(s). In certain
embodiments, step 450 comprises injecting 12,000 gallons of Applicant’s bacteria
system into the selected production zones(s).
In step 470, the method injects about 40 to about 50 cubic meters of brine
solution under pressure into the selected production zone(s) while maintaining the
treatment pressure of step 360. In step 480, the method maintains the treatment
pressure for at least, and in certain embodiments more than, 72 hours. During this
“soak” period, Applicant’s bacteria system begins to liquefy heavy crude portion of
the petroleum disposed in the selected production zone(s). Further, during this “soak”
period Applicant’s salt extractor system opens flow channels in the petroleum-bearing
foundation, thereby increasing the effective porosity of that foundation. In certain
embodiments, the oil well is not re-circulated during this “soak” period.
In step 490, the method reconfigures the oil well for production, and returns
the oil well to service.
The following examples are presented to further illustrate to persons skilled in
the art how to make and use the invention. These examples are not intended as a

limitation, however, upon the scope of the invention.
EXAMPLE I

A Canadian oil company operates a series of medium sized oil fields pumping

on shore oil in or near Lethbridge Canada. This field, in some areas, has been
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be realized. Well number 8-2-48-24w3, which comprises a heavily paraffinated well,

was utilized for this field trial. This field trial realized an increase of pump efficiency

of 13% with an average production increase of 220%.

According to step 360, a treatment pressure of 1000 psi was selected for this
field trial. Because Well number 8-2-48-24w3 comprises a heavily water pressurized
well, no brine solution was utilized in step 420 of Applicant's method. In step 430, an
operating pressure of 1000 psi was set and maintained in a flow line to Well number
8-2-48-24w3.

According to step 440, about 550 gallons of solvent system were injected into
Well number 8-2-48-24w3 a calculated 50 meters into the formation, while
maintaining the operating pressure of 1000 psi in the flow line. According to step
450, 55 gallons of salt extractor system were injected into Well number 8§-2-48-24w3
a calculated 50 meters into the formation, while maintaining the operating pressure of
1000 psi in the flow line. According to step 460, 9000 gallons of bacteria system

were injected into Well number 8-2-48-24w3 a calculated 50 meters into the

formation, while maintaining the operating pressure of 1000 psi in the flow line.

Well Number Date Location Hole Diameter | Hole Depth
8-2-48-24w3 January 2009 SAHA Wells 44 cm 2500 meter
Baseline
Date Daily Liquid il Water Gas
Percent
Daily 22.25 m3 1.935 m3/day 92% Om?
Jan 2009 687 m’ 60 m>/Month 91% Om?/Month
/Month
*1m’ = 6.3 Barrels
March (18- Liquid/Week Oil/Week Water Gas/Week
24) Percent
Add on 18th 484m° 42m’ 90% Om?
Delta A 311%* 307%* 1 1% 0%
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Ol Water Gas Percent January 20, 2006 1.9 Tons 1 Ton 92% 2. 3n8 57
Tons/ Mont h 30 Tons/ Month 92% 69n8/ Mont h

WO 2011/014705 PCT/US2010/043790
March (25- Liquid/Week Qil/Week Water Gas/Week
31 Percent
467m’ Am 90% Om3
Delta A 1300 % 1300 % 1 1% 1 0%
April (1-7) Liguid/Week Oil/Week Water Gas/Week
Percent
327m° 30 m’ 90% Om®
Delta A 1210% 1 220% 1 1% 1 0%
April (8-14) Liquid/Week Qil/Week Water Gas/Week
Percent
342m’ 30m’ 91% Om?
Delta A 1220 % 1220 % 1 0% 0%

The first month returns indicate an average monthly increase in oil production

0f 261%, or a daily increase of 20 BOPD and a monthly increase of over 600 Barrels

of oil in a 1 month period. Significantly, the percent of water pumped decreased

while the percentage of oil pumped increased.

EXAMPLE II

The Da Qing oil fields (a part of China Qil) is the biggest on shore oil field in

the nation of China with over 50,000 producing wells. This field, in some areas, has

been producing since 1959 and has produced one million barrels of oil per day.

The Da Qing field monthly performed the well clean-up procedures for heavy

paraffin taught in the '641 Patent, and typically realized an increase of pump

efficiency of 17% with an average production increase of 22%.

Applicant's instant method was utilized as a field test using Well number

GOGD18-20 to determine if a yearly application of the instant high pressure method

can augment monthly use of the method of the '641 Patent.

According to step 360, a treatment pressure of 800 psi was selected for this

field trial. In step 430, an operating pressure of 800 psi was set and maintained in a

flow line to Well GOGD18-20.

According to step 440, about 110 gallons of solvent system were injected into

Well number GOGD18-20 a calculated 50 meters into the formation, while

maintaining the operating pressure of 800 psi in the flow line. Applicant's high
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pressure method would usually utilize about four (4) times this amount of solvent
system. However, a lesser amount was used in this field trial.

According to step 450, 55 gallons of salt extractor system were injected into
Well GOGD18-20 a calculated 50 meters into the formation, while maintaining the
operating pressure of 800 psi in the flow line. Applicant's high pressure method
would usually utilize about two (2) times this amount of salt extractor system.
However, a lesser amount was used in this field trial.

According to step 460, 8000 gallons of bacteria system were injected into
Well GOGD18-20 a calculated 50 meters into the formation, while maintaining the

operating pressure of 800 psi in the flow line.

Da Qing Data
Well Number Date Location Hole Diameter | Hole Depth
GOGD 18-20 January 20, S31-32 44 cm 2404 meters
2006
Baseline
Date Daily Liquid 0il Water Gas
Percent
January 20, 1.9 Tons 1 Ton 92% 2.3m?
2006
57 Tons/Month | 30 Tons/Month 92% 69m*/Month
*1TON = 7.4 Barrels
January Liquid/Month Oil/Month Water Gas/Month
Percent
42 Tons 21.8 Tons 91% 75.4m3
Delta A 1 26% 127% 1 1% 19.3%
February Liquid/Month Oil/Month Water Gas/Month
Percent
88.45 Tons 48.6 Tons 82% 77.5m?
Delta A 155% 1 62% | 10% 112%
March Liquid/Month 0il/Month Water Gas/Month
Percent
220.8 Tons 124 Tons 78% 119.7m?
Delta A 1 387% 1413% 1 14% 1 73%
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WO 2011/014705 PCT/US2010/043790
April Liquid/Month Qil/Month Water Gas/Month
Percent
244.6 Tons 143.9 Tons 70% 111m3
Delta A 1 429% 1 479% 1 22% 1 60%
May 1-8 Liquid/Month Qil/Month Water Gas/Month
Percent
64.5 Tons 39.1 Tons 65% 29.6m3
Delta A 1 424% 1261% 127% 1161%

The first month returns showed modest increases due to utilization of lesser
amount of solvent system and salt extractor system. Overall however, an excellent
increase in production was realized. Once again, the percent of water pumped
decreased while the percentage of oil pumped increased.

Examples I and II demonstrate the utility of Applicant's method to increase
both the amount of oil produced, and the percentage of oil produced, from existing,
heavily water pressurized, oil wells. In addition, Applicant's method decreases the
percentage of water produced from such heavily water pressurized oil, existing oil
wells.

Prior art treatment methods do not increase the Oil Cut Percentage from a
well. Rather, those prior art methods may increase a daily production of total fluids
from a well thereby realizing an increased oil production. In marked distinction,
Applicant’s method results in BOTH an increased Oil Cut Percentage and an
increased Oil Production.

EXAMPLE II1

A. OVERVIEW

Four different wells in a Canadian Diamond Creek oil field were treated with
Applicant’s method. Wells 11-16, 15-10, 12-10, and 2-16, were selected. These four
wells were selected because they each comprise different characteristics. The
differing characteristics include depth of well, production rates, down hole
temperature and pressure, oil to water ratio, production rate, and water quality and

characteristics.
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In each of the four wells selected, a brine cap of 40 cubic meters was utilized.
Chart 1 summarizes the aggregate change in oil production from all four wells from
early June 2009 through the end of March 2010. Treatment of Wells 11-16, 15-10,
12-10, and 2-16, realized an overall oil production average increase of 156 percent.

CHART 1

TST-Reservoir (aggregate production)
Change in Oil Production = 156 %

250%

200%

150% -foms

100%
50%

0%

-50%

Change in Oil Production

-100%

B. Well 11-16

The baseline production for Well 11-16 was an oil cut of 4.5% and a total fluid
flow of 22 m®. Charts 2 and 3 summarizes the oil production for Well 11-16 prior to
treatment, during treatment, and after treatment.

Prior to treatment, Well 11-16 produced 22 m® of fluid daily, with an oil cut of
about 10.8%. This translates into a daily production of about 1.0 cubic meters of oil
per day.

CHART 2

11-16

——11-16

:

Oil (cubic meters)
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Well 11-16 was taken out of service, and remained under pressure per
Applicant’s method for 72 hours. Production was resumed on or about June 20, 2009.
A surge in oil production was seen from about June 20, 2009 through about July 18,
2009. This “surge” resulted from release of the bring cap after the pressure was
released from Well 11-16 at the end of treatment. This surge of aqueous fluids
translated into a corresponding surge of oil production. Thereafter, Well 11-16
reached an equilibrium level of total fluid production of about 18 m® daily with an oil
cut of about 10.8%. Well 11-16 realized a 240% increase in Oil Cut from use of
Applicant’s method.

C. WELL 15-10

The baseline production for Well 15-10 was an oil cut of 1.8% and a total fluid
flow of 69 m*. Charts 4 and 5 summarizes the oil production for Well 15-10 prior to
treatment, during treatment, and after treatment.

Prior to treatment, Well 15-10 produced 69 m* of fluid daily, with an oil cut of
about 1.8%. This translates into a daily production of about 1.2 cubic meters of oil

per day.
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Well 15-10 was taken out of service, and remained under pressure per
Applicant’s method for 72 hours. Production was resumed on or about July 4, 2009.
A surge in oil production was seen from about July 4, 2009 and continued for about a
week. This “surge” resulted from release of the bring cap after the pressure was
released from Well 15-10 at the end of treatment. This surge of aqueous fluids
translated into a corresponding surge of oil production. Thereafter, Well 15-10
reached an equilibrium level of total fluid production of about 84 m> daily with an oil
cut of about 4.0% Well 15-10 realized a 220% increase in Oil Cut from use of

Applicant’s method.
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Well 12-10 was taken out of service, and remained under pressure per
Applicant’s method for 72 hours. Production was resumed on or about July 18, 2009.
A surge in oil production was seen from about July 18, 2009 through about September
12, 2009. This “surge” resulted from release of the bring cap after the pressure was
released from Well 12-10 at the end of treatment. This surge of aqueous fluids

translated into a corresponding surge of oil production. Thereafter, Well 12-10
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WO 2011/ 014705PCT/ US2010/ 043790 In each of the four wells selected, a
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the end of March 2010. Treatnent of Wells 11-16, 15-10, 12-10, and 2-16,
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production of abopt 1.§mubbge¢meters of oil per day. CHART 2

The baseline production for Well 2-16 was an oil cut of 12.7% and a daily
total fluid flow of 8 m®. Charts 8 and 9 summarizes the oil production for Well 2-16
prior to treatment, during treatment, and after treatment.

Prior to treatment, Well 2-16 produced 8 m> of fluid daily, with an oil cut of
about 12.7%. This translates into a daily production of about 0.13 cubic meters of oil
per day.

CHART 8

2-16
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CHART 9

Change in Oil Production = 291 %
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Well 2-16 was taken out of service, and remained under pressure per
Applicant’s method for about 10 days. Production was resumed on or about July 18,
2009. A surge in oil production was seen from about July 18, 2009 through about
August 1, 2009. This “surge” resulted from release of the bring cap after the pressure
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WO 2011/ 014705PCT/ US2010/ 043790 CHART 3 Vel|l 11-16 was taken out of
service, and renai ned under pressure per Applicant's nethod for 72 hours.

Pr oduct i omowasl/0ieé®anmed on or about June 20, 2009. A sur @eTius2aiolo43yp@duct i on
was seen from about June 20, 2009 through about July 18, 2009. This "surge"
resulted fromrel ease of the bring cap after the pressure was rel eased from
Well 11-16 at the end of treatnment. This surge of aqueous fluids transl ated
into a correspondi ng surge of oil production. Thereafter, WlIl 11-16

reached an iy I t ' oduet i nB daily
Lenneg o Sk dT S815:08 ayft Pha bt Bl ARG AR SooRRAM AR TP AR
Cut df rom us]?raﬁilaté@:iﬂtb aantréﬁnon&ihg@dngle of \é‘Elpl:ofdlﬁt-id.tQ Thereaftef,hWePa?ll’:ﬂ ﬂegﬂ#eld f
production for Well 15-1 s an.oil cut of 1.8%and a tota lui oW O
69 n8. Char 8 e_al\lllfigau@l w@ﬁﬁﬁ@@nq h@dﬁt}onmféé%tl?odﬂg dadly Wigh an @ik culpfpri or to
treatment, QHéﬁtrJI@.St"/ﬁ.eWen@tl? ré?ilﬂge@at 8o, ﬁﬂc‘?@e{s@ﬁr{‘@)il Cut, and at%’dg?g E’i LRald fat ment,

e
Wel | 15-10 produced 69 n8 of fluid daily, wth an oil cu out 1.8%
Thi s trans| &ikBrodnttmnafrdan usy o Apdlicani’s medfiodabout 1.2 cubic neters of oil

per day. WO 2011/,014705PCT/ US2010/.043790 CHART 4 CHART .5 Vel |
15-10 was taken o I(P)’}eot;‘e%ﬁ%/r‘?%%&% PENRT SR RBP Vo davebesdr  Applicant' s
net hod for TRishatetsn dRaRAYSHIuRNbEpaf a5 thAB/oQiTicAliordRad hdddthtiond to 81899. A
surge in oil production was seen from about July 4, 2009 and continued for
about a weeRmbypfimentsgpayeccur tsepicrskdlledrin therast witbeutdepartieg Gommige seqpeafit er t he
pressure wag,d SLEAsRIIIAMNE ford3s b Blioblie gid.of treatment. This surge
of aqueous ids translated into a correspénding surge of oil production.
Thereafter, Well 15-10 reached an equilibriumlevel of total fluid
production of about 84 nB daily with an oil cut of about 4.0% Well 15-10
realized a 220% increase in G| Cut fromuse of Applicant's nethod. WO
2011/ 014705PCT/ US2010/ 043790 D. VELL 12-10 The basel i ne production for
Well 12-10 was an oil cut of 8.9%and a total fluid flow of 11 nB. Charts 6
and 7 summarizes the oil production for Well 12-10 prior to treatnent,
during treatnent, and after treatnent. Prior to treatnent, Well 12-10
produced 11 nB of fluid daily, with an oil cut of about 8.9% This
translates into a daily production of about 1.0 cubic neters of oil per
day. CHART 6 CHART 7
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Well 12-10 was taken out of service, and renmai ned under pressure per
Applicant's nmethod for 72 hours. Production was resuned on or about July
18, 2009.we28urige7osn oil producti on was seen from about PCWIUS2d18/047009

t hrough about Septenber 12, 2009. This "surge" resulted fromrel ease of the
bring cap after the pressure was released fromWel|l 12-10 at the end of
treatnment. This surge of aqueous fluids translated into a correspondi ng
surge of oil production. Thereafter, Wll 12-10 reached an equilibrium

| evel of totlgw{nl uid production of about 14 nB daily with an oil cut of
about 18. 2% [ 11-16 realized a 204%increase in Ol Cut, and an

i ncrease of aboutl. 161% methodlto Ricoghse bil produtti@nirommennafil vwelptompridinga met hod.
E.VELL 2-16 : O;I[hqufasel ine production for Wll 2-16 was an oil cut of
12. 7% and a PHHRIYY of Groduchen7Qncs. SOWPEFINE: n8. Charts 8 and 9 surmmari zes the
oi | production fQgeMéld s grodfctiniRhet O treatnent, during treatnent, and
after treatnent. rior to treatnment, Well 2-16 produced 8 nB of fluid
daily, wth an oiisolasing sefd sslvoted pt&ligtion Tories transl ates into a daily
production of about Q.13 cuybic. neters of. oil.per day. RT 8 CHART 9

Dert - 16 was + agsiongarng Mk SofEle M GuiirSlin i Ghfaicrph gt o i

Appl i cant’ siﬁfatsaigq;efe@tred@mma;pza@ys. Producti on was resuned on or about
July 18, 2009. A surge_.in oil production was seen from about July 18, 2009
t hr ough about Aug@srmminpptyeatmyhi pressyre bpsed wrosyfotlgrgsityan pad sels@dedf t he
bring cap af %@Juc{i&gz(meessure was released fromWel|l 2-16 at the end of
treatment. Thi's surge of aqueous fluids translated into a correspondi ng
surge of oil prodnjettingra briteesohaiohdiito sill sele2ted produathedorerat egjdistledted um | evel
of total fluid production of about 10 nB daily with an oil cut of about
40.5% Wel | P58 Creal i zed a 320% increase in Ol Cut, and a 301% i ncrease
in Ol Producti ony,ifbMHUSE HecfRirbGARinS2ilRERCE productiod¥YideGof £18cast
preferred enbodi nents of the present invention have been illustrated in
detail, it $Bdwud. be apparent that nodifications and adaptations to those

enbodi mnents may qccur .to O ill.ed,in the art, W thout.departing fromthe
scope of the present i é‘?ﬁqﬁ%’f}gfac%m@elt’ quﬁ’ﬁlﬂ sy dtqEmingyg %%%Ergm@?p G
claim calcllatifly ARIHeRMAtE PotRRY BASEIsUidpoRddid Weidi seRciel ProRBLIO konee! |
conprising a plurality of production zones, conprising: selecting a
production zone; 3i sol dthemectbed of damed vdwrgin said celculating fsther comprises:
reconfiguring flow lines | l.ow direct injecti.on .qf Qr| -under
pressure into sail%\éaélérlu}agc% geogl ‘%rn O (():ﬁa(l)flsozllgrcllé%p%ged iR Sai ésflgr@%lgﬁlb%l&é r eat nent
pressure basede:upon soil porosity in said selected production zone;

determining a field capacity of said soils disposed in said selected production
zone; and

setting said kinematic porosity equal to said soil density minus said field
capacity.

4. The method of claim 1, wherein said injecting further comprises
injecting at least 20 cubic meters of said brine solution.

5. The method of claim 4, wherein said injecting further comprises
preparing a brine solution comprising at least 23,000 ppm sodium chloride.

6. The method of claim 1, further comprising injecting into said selected
production zone at said selected pressure at least 550 gallons of a solvent system
comprising a mixture of petroleum distillates, wherein said solvent system is injected
into said selected production zone prior to injection of said brine solution.

7. The method of claim 6, further comprising injecting into said selected

production zone at said selected pressure a mixture of humic acid and fulvic acid in
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injecting a brine solution into said selected production zone at said

sel ected pressure; mai ntai ning said selected pressure in said

sel ect ed woaduati#™s zone for at | east 72 hours. PCTNISe0 10083700 Of
claim1l1, wherein said determning further conprises calculating a kinematic
porosity of soils disposed in said sel ected production zone. 3. The

nmet hod of claim 2, wherein said calculating further conprises: neasuring a
soil density of said soils disposed in said selected production zone;

det er mi ni ng el [ j Il ' i n_.Sak ed
producti on g%énggégagﬁ%}&%ﬁﬁ§%%%5g%?%“ﬁ?%%ﬁ%@?@gga?g@??§g%%§%$"% sai d
soi | densi t yoltinhis said field capacity. 4. The nmethod of claiml
wherein said injecting further conprises injecting.at |east 20 cubic neters
of said brine so|8utio%.hemethoJofst?a%*e fH%lﬂ%_GamBFSIBgé{_?J?ﬁ‘H{g Feill sai d

i nj ecting fubiBerrCouthsSsd PREPRGERIRNRE IS sA@ Lo piofIRidnSioRg aft | east
23,000 ppm sodi um chl ori1 de. 6. The nethod of claim1, further
conpri si ng isadeclettad prasswesai d sel ected production zone at said sel ected

pressure at |east, 550.gall ons, of ~a solyvent syst.em conprising a m xture of
petroleun1distiIPatesj%®W§8E¥Hﬁ§%?ﬁlgéP%%ﬁf°§V§?8ﬁ1is injected into said
sel ect ed product igghyvin®AGableti® tulbite cBinBfiih® Paraffirs diglstiipi Hattesig)] Wihdréin.

7. The nmethod of claim®6, further conprising injecting into said selected
product i on seiddagieria gulgire spmprizey apleasid§r £olonyiBerming Witser mibildgsi d and
fulvic acid in of I ' el 4.0 ' ' ut
R L e R o
further conpfs¢ peundnjfdattetig caturt &asi0 dallongaf hanrehlofinsal waterym acid / ful vic

acid mxture intq said selecte roducti.on zone at said_ sel ected pressure.
9. The method of PEi®igto s sehstedgppqyiction gepe at said seleetgdipFrgsWesaidt eri a
cul ture conppis| 2L st Hr Al Mg BRFhEhic AcidMIERE &id pliduRaRk BribA
culture cogg@?é%@%gﬁa?iéékgi%%ggﬁ%gﬂgg%%r%@%b E%its perln??lilite?;
form ng an agugausnldsiidbriac sylstiem conpri sing said bacteria culture at a

| evel of one pou of .bacteri l.t u in 100 gall ons of non-c i nat ed
wat er ; injgﬂtin&g?ﬁ?%ﬁﬁg?@ﬂ§gﬁ%3?%@“6?6@8@?58ﬂe?3ﬁ6“§ Sggé sel ect ed
pressure said|&AUTANR Hseligkidetystem after injecting said humc acid /
fulvic acid m xture but prior to injection of said brine solution.

10. The method of claim9, further conprising injecting at |east 9,000
gal l ons of said ggcte t hod oi |l cut

percent age produced fP%ﬁ?ﬁ%%égghﬂ%F?a%8%%%ﬁ%§¥ﬁ§%§eg‘ﬁ#§?4ﬁ§ﬁ§$3%¥g bction
zones, conprcofiphging a plurality of production zones, comprising:
selecting a production zone;
isolating said selected production zone;
reconfiguring flow lines to allow direct injection of materials under pressure
into said selected production zone;
determining a treatment pressure based upon soil porosity in said selected
production zone;
injecting a brine solution into said selected production zone at said selected
pressure;
maintaining said selected pressure in said selected production zone for at least
72 hours.
12.  The method of claim 11, wherein said determining further comprises
calculating a kinematic porosity of soils disposed in said selected production zone.

13.  The method of claim 12, wherein said calculating further comprises:
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sel ecting a production zone; isolating said selected production zone;
reconfiguring flowlines to allow direct injection of materials under
pressur e wotoligai®ssel ect ed producti on zone; det epgirnisegoa4i7oeat nent
pressure based upon soil porosity in said selected production zone;
injecting a brine solution into said selected production zone at said

sel ected pressure; mai ntai ning said selected pressure in said

sel ected production zone for at |east 72 hours. 12. The met hod of

laim 11, wh [ j L1 funther .. i I ting.
i nemet i ¢ por osi 1yearnpagh AR OT TR LRk SHrdBl AidoBone.

13. The net hoohepof claim 12, wherein said calculating further conpri ses:
measuring a soil densi.ty of id soils djisposed in said selected production
zone; det e?SIWHINGE 4 fﬁ?‘g‘?@a@%‘é&a{@”&ﬁ disppepddpsiid seleelpd grdurtipns aj d

sel ected progyetifn zone; and setting said kinematic porosity equal
to said soil density minus said field capacity. 14. The net hod of
claim 11, wher ei nseaigosaidifivernatimgpdrogityrgualcto spidissd slengifyeainus gpidficldeast 20
cubic neters_of .said brine solution. 15. The nmet hod of cl ai m 14,
wher ei n sai PA'Ecting further conprises preparing a brine sol ution

conprising at |eapd 23TROQeMBALEOEINYM ChQEhSid injecting furthér coﬁﬂﬁisgéet hod of
claim 11, further conprising injecting into said selected production zone
at sai d sel eBjestngptdgast 2@ celic meigss obwid brnd whaetiasf a sol vent system

conprising a mxtye i skillat.es,. wherein. said solvent system
is injected into <A doi%iorg‘%t?’géjgg%%ﬁ’i%kherézlgﬁ%‘dﬁ?JF‘é?ngt%“i‘qﬁrj QERTSE of sai d

brine sol ut imaparing a brine shllutiof kemprkingdt fist @B MOMppH solituik bigbrigoNPr i si ng
injecting into sajd selecte roduction zone at said selected pressure a
m xture of hunic iﬁc:ji d Qﬁﬁn?‘gpgpgcla@ 4L furthercopmeising injesiengintaesaid sejastadi ng

e AR R R ) AUy ot
of said humaoimisingfarmixterca perotewt distillatesovisatid ssidlsebtetsysteadis ¢ijeaed zone
g)mS)?: gi rslgl % OeSCEili(P sre‘laesc%érp%bduction zone [:>|'r?dr t(-)r E]n?ecrtri%tnr(]) gaigfbri(r:lle gcl)lg]dg}?. . further
17. The method of claim 16, further comprising injecting into said selected
production zone at said selected pressure a mixture of humic acid and fulvic acid in
phosphoric acid after injecting said solvent system but prior to injecting said brine
solution.
18.  The method of claim 17, further comprising injecting at least 110
gallons of said hum acid / fulvic acid mixture into said selected production zone at
said selected pressure.
19.  The method of claim 18, further comprising:
growing a bacteria culture comprising paraffin-digesting bacteria, wherein
said bacteria culture comprises at least 10® Colony Forming Units per milliliter;
forming an aqueous bacteria system comprising said bacteria culture at a level
of one pound of bacteria culture in 100 gallons of non-chlorinated water;
injecting into said selected production zone at said selected pressure said

aqueous bacteria system after injecting said humic acid / fulvic acid mixture but prior

to injection of said brine solution.
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growing a bacteria culture conprising paraffin-digesting bacteria, wherein
said bacteria culture conprises at |east 108 Col ony Form ng Units per

mllilitewQ2011/0147060r mi ng an aqueous bacteria system comrpTits20g/0s3TOE
bacteria culture at a | evel of one pound of bacteria culture in 100 gallons
of non-chl orinated water; injecting into said selected production

zone at said selected pressure said aqueous bacteria systemafter injecting
said humc acid / fulvic acid m xture but prior to injection of said brine

solution. WO 20 01 5 / 10/ { 20. The. net.hod of ,cl ai 9,
Further comprt ot -1 nj Henreged PEARLPY 08t g mbrsmE TPt Gy B o
system gallons of said bacteria system.
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