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%s&ids?ahle tiae 'mm aaaa spent la a stagy of tha Caprocs. fl%ld 

Beserv-Jir in carder to dateraiae to* prefc&ale results froa « secoaaary oi l 

re«seva.Q r̂oĵ rasu Aa eo^isgering eos&ltt«e was formed of tia» Caproc;, field 

%era*arij nod a caaearted effort was sads, primarily % the Cooperative 

recov -̂rj pru^sEs. Concrete «v:ids»ce presaated fey a l l eoMpwsut.®© that so** 

type a.f sacjotarj- recovery saethed was fusible aad. would prahefely iacrease 

of RKsownftlt ou« She date presaated, Iwirar, did not eo»~ 

dative V ©aov the definite type of ia.)©etioa nediue taat weald he *i>pliesele 

for ths field, iaject water iato the Oaprock pay was not considered eeo* 

apical dam to the scarcity of say known surface or eidMurface water ia the 

area, Km use of «as aot advisable ia that there was insufficient vol-

i**a available With whleh ta atteapt a secondary recovery or repreasuriag 

progr̂ ic (see febul&tioa 1). She oaly logical solution to tha proalea was 

injection of air, but due to expertneatai nature of this Method of injection, 

agree&v̂ nt oisaag the various operators could not he reached. 

abaoiuteiv essential for te© future iife of the field aad wit*, fa i l reali

sation that now is the tiae to coaaence such a prograa before a l l the avail*-. 

able reservoir energy is depleted, the Cooperative Ĵ o&uelBg Aaaociatiea de

cided to foremlata plans for an ea^erlaeatai. air injection prograa, Oi* 

conclusions reached after & collate invest igatie© was that the iajectieaa 

should he axp^ri£»trt»lly roewancert oa tha Stat* "A51 lease ideated ia tha 

aorta end -jt the field, aad that sir without additive eaaiaghead should 

f*o4acii% Mssoeiatloa, to organise a fieldwide application of a secondary 

forking oa the supposition that a secondary recovery sethod waa 
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be used w'-iui the introduction of aanaurad quantities of water to create a 

"Sweep or bask'' effect. The aiaina; of air aad taa produced oaaia^sad ass 

was aot cozuiidcrad faaaibia ia that O.F.M. teat of the pis produced by offset 

walls saowed a gasoline content laat would jirnlrtlj be dangerous to prtwreas 

ia that plos ive rJjctores ttight occur (sea Tabulation 8}* The fallowing is 

a tauef sttiaar? of th* information derived by this iavestigstioa of taa 

properties with estinatea as to the amount of additional oi l reaovery taat 

aay be a^eetad by ths application of a secondary recovery progre&t 

WJKXX.. rms mssmsmt 
Tne Caprocli Field of taa aad Chavas Counties, Sew Mexico is gener

ally located IB Townships 12 aad 13 South aad B&ages 31 aad f t Cast, mm 

fieM vas discovered by 6. P. Liveraore, 3tat*~I>sen Vo. 1, located is Section 

30, ?-12~t.* ft-32-1, when aa oil productlva tiueea sand aeaber was encouatared 

between an interval of 3025 to 3052 feet, fai* wall was subseejuaatly deepen* 

ed to *3&5 feet in order to test the San Andres lines tonsj however, the sane 

was w&tared. Use well was thus plugged back to the upper oil show aad cou-

pleted for kO barrels of oil par day in October of l#e©» 

to January 1, 19*9 , then? had been 13$ vails drilled ia the Caprock 

area of which 10 were eowpleted ss dry holes, 91 ware pulping aad 33 ware 

flawing, As of the present date the smjority of the walls ia tha field are 

beiat pmî ed, aad there are two wells shut in as a result af edge water ea-

croacifflOTt. Th* Caprock field has a cumulative ©41 recovery to January 1» 

l y % of 2,012,680 barrels, Itering th* year af 1$*S, 124 producing wells 

jvo&ttcaft 932,269 barrels of oil with 2,GS* barrels af water, the crude is 

30 dagrees gravity vitb a sulphur content af 1*0? par cent, aatll September 

1, 19A7 the oil produced froa this field was curtailed aa a result of inade

quate crude chipping facilities! however, at this tin* tha Stanoiiad Pipe 
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Ida* Canaany installed a gathering •ystaa, aat capacity produetioa haa subse

quent!:, occurred. 

The oil «usass«Ml»tioa ia the Caprock Field ia considered to he a 

pnratJttbUity laaa or etratl^apMe trap vithia Use Artesia Bad ease, a member 

of tbe t|ueen &*ad*toae of Persian Age, occurring between a depth of 3000 to 

320C feet, Hhe e?and ia fine to coarsely iralaed aat i s , la the oil productive 

parts, oxidised to a pay-white color» a e permeability is aat uniform, 

nwryinji both ia vertical aad horlsantu.1 distritatian. The pay aectioa ia 

approximately 2p feet la gross thickness with aa average of sight to tan feat 

of wit effective pay. 

Weils .LB the area are generally drilled ay rotary to the point af 

sett-Jig tne oil string oa top of the oil productive sand and are completed 

with cable tools. It was general practice ia the coapietioa of many Caprock 

walls ta barely penetrate the sore parw&M* member af the pay section. Se-

work coapietions of e>j*e of these older walls have shown that the higher rate 

of production decline eadiibited by assy of these walls can be decreased by 

drilling of tbe eor#lete pay section aad shooting with froa 3© to 120 quarts 

of aitro^lyceriw. 

8«»mg OF MMISMM W?A 

Available reservoir information oa the €spr©ek Field is not suffi

cient for & coEqplete analysis of this accumulation, faera is a complete lack 

of g»e~oii ra*i« history an a fieldwide basis* aat elaetric logs have been 

run on but two walls. Core eaaiysis is available en several weUsj however,, 

these analyses appear to be confined to the lass permeable parte of the pay 

section. , his ia as a result of eartrsasiy difficult experieucs with either 

rotary or cable tool care barrels ia recovering the sore permeable, aoa~ 

cemented, pay section. A single bottoa hole oil sample ja the f ield has been 

taken. Physical wail record data are available, and pay tbicsnesa is geaor-
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have not dri lie * to the entire pay sectioa. several records af bottom bole 

jff*asur* sump are enclosed, bat productivity indices have aat aaaa taken. 

The oil produetioa record ia complete aa reported t© tne Stat* 

CkMRdseioai iwwever, i t is only reliable ay 

f3» act effective pay of the Caprock Field is estimated to 

from eiglit to tea feat of tlaa- to coarse grained, well eil-satiirabed 

atones, the persseability of oae part of the pay section is of high 

2M« sone has been analysed froa to o>0 nilJJLaareies aa two different 

samples, fhe oil is tsfidersaturated with gas, aad a eelutioa gas-oil ratio 

is xe^srted oa ©aa analysis to he $&0 cubic feet per barrel. She porosity 

is high, averaging 19 per east oa tha uaceaeated parts, aad th 

contest is variable froa a lowest point of 6.$ to 31.8 for an 

Of approxijsately ifl per cent. 

Little evidence exists to substantiate a eater drive in the field, 

the water currently produced by edge walls ia coasidered to be aa a result of 

releasa of formation connate water with the lowering reeervoir pressures. Tb* 

rate of water influx does sot appear to be proportional ta the rate of field 

withdrawal from the reservoir. There are many indications of permeability 

barriers within tbe field, aad I t ia reasonable to ****** that 

barriers amy exist, aad thereby prevent effeetiwi 

water influx. A concrete effort was made to determine whether or not the 

operators ia the field would be interested ia artificial water flood, air or 

gas infection program. Such effort and time was pat into this undertaking! 

however, the various operators in the field were evidently reticent to co

operate with one another. 
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She oil reserves estimated ta ba recoverable by primary mesas free 

tb* Cooperative Producing Associated properties have beea attested by tbree 

separate methods, 

Oil groductioa Seeliacs 

The ua-a of oil production decline was coasidered applicable as th« 

properties have produced to capacity since tbe installation of a pipelxae to 

tbe field m September of 19*1- All leasee have b**a tarsal aed separately, 

aad enclosed ere oil production decline graphs on tiae State V sad 0" 

leases located in the area of the proposed experimental air Injection aad for 

***4aeriaea* a graph oa a l l ef the lessee (Enclosure 2). The present indi

cated decline for the Stat* "A*1 lease is 3.25 per cant par month, me calcu

lated future expected oil recovery to an economic limit af 30 barrels per 

well per month is 12,2^ barrel* for aa ultismte e l l recovery per veil af 

5*,84? barrels. The state G lease, vita a present decline rate of fe.15 per 

cent per smth, is calculated to have a future oil recovery of 15,518 barrels 

for an ultimate ail recovery per w i i of 51*558 barrels, am average of a l l 

Cooperative Producing Association veils has sheen a decline of three par cent 

per swath for future estimated oil recovery par vail, to the economic limit 

of 30 barrels per wsll per month of 11,-800 barrel*, ar an altlmat* oil re

covery per veil of 36,052 barrels, 

Pressure hecliae versus Cumulative Oil Production! 

Lease average bottom hale pressure date froa several general field-

wide surveys have beea plotted against tbe cumulative a i l production of these 

leases (^aciosore 3), Bottom hole preaaure maps of the last available sur

veys are also enclosed (Saciosures 5> 6* aad ?}. I t is calculated oa pressure 

decline that the Stat* "A" will have an ultimate oil recovery per well to a 
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depletion pressure of p.s.l.g*, «pp*ojtiw*̂ ty %7*65l barrel* with a future 

oil recovery of "barrels of oil* On the see* set of conditions i t is 

estimate* that tne five-well state "0" lease * i U nave ultimate a i l recovery 

per wail of J9fti0& barrels for a future recovery of 3$66 barrels. Site bot

tom hoi® pressure survey of March lC 3 Sid net include a l l of the subject 

veils, but using am average of 200 pound pressure decline, confirmation af 

the cww estebliaaed by previous surveys is obtained. 

Volumetric Analysis: 

Complete information la lacking to provide aa adequate a l l reserve 

satiation by the volumetric amalyal* method, the information presently 

available from Core laboratories. Incorporated, howst , indicates that the 

following factors are probably applicable: 

Barrels per acre foot 7758 

Average Porosity 19% 

Connate i*«tar Factor .83 

Shrinkage Factor .87 

aecovery factor by primary means 20£ 

indicated Secoveragie Oil per acre foot 213 Bbls. 

Indicated recoverable oil per acre ft 8 
feet act pay 170% 

kO Acres 

Calculated ultimate oil recovery for 
average veil 68,l60 Shi*. 

the discrepancies emlsteat betveen the estimated oil 

coverablc. based on pay volume, pressure declims and production decline is 

cansiderable. Bie rate of pressure decline i t emeeed ngiy great and ahoul 

be seriously coaaldered. Warn rate of ©il j»rodueti€b daellne la probably 

directly dependent upon th* rat* af pressure depletion. The end effect af 

gravity drainage is now kaovn, but i t is estimated that mechanics of 
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gravity drainage will not be efficient in this field. I t is* however, appar-

ent that so®e laetkod of experimental eecoadary recover/ program is needed and 

should be conmemcad before a l l available reservoir energy has been depleted, 

fhe increased oil recovery by secondary methods cannot be accurately calaa-

lated from the available field date; bat i t is entirely possible that an 

additional 20 to 30 per cent of the oil in place could be obtained. 

gar̂ ysftsttf aSCGVMt PSSOIAM 

It waa fairly evident that the normal secondary recovery method of 

eater or gas injection is net applicable to these praperties as water la 

ajaaatity is not available aad sufficient gas in tne area is non-existent. A 

search waa made into tha available literature oa the use of air injection for 

secondary recovery. There are several evident disadvantages to the use of 

sir as aa injection medium, such as corrosion of eealpmeat, increasing the 

viaeosit? aad decreasing the gravity of the produced crude, formation af gums 

and recycling of explosive mixtures. In order t© help prevent the most 

serious of these conditions, gum formation and explosive mixtures, i t was 

decided to inject air after the injection of a messaged e^aatlty af water 

plus additive chemicals to decrease gam formation and form a "bank or sweep' 

effect, i t was in addition agreed to Introduce water at sat intervals in 

order to aalntala the bank and decrease recycling bypass . She recycling 

of possible explosive mixtures and bypass is te be enaitionelly controlled 

by the use of low injection pressure* aad volumes, An investigation into 

pay versus volume relationship In ether each air injection program* showed 

that i f a volume equivalent to 1000 times the grosB pay,or ia this case 

30,000 cubic feet a day is injected, the most efficiency is obtained. 

The preseat intention af the Cooperative Producing Association is 

to experimentally inject air and water ia well State Bo. 2 "A". She volume 

to be injected is from 20 to %6,00G cubic feet of gas per day at a pressure 



not to .ixttssed £00 p.e.i.g. Adeejaete twp-stage air coapreasars irilX be in

stalled as ahova on Enclosure 1, ana complete cheeking of volumes both at the 

input well and ia a l l output wells will be install*** All poaelela safe

guards will be maintained to prevent *%»***% Wm location of the lapat 

well is such as to result in the effect f*o® injection being noticed an the 

subject veils before ths offset producers. She volume to be injected is not 

considered to be sufficient to allow eaiek ttby»a«•,, er JUMareases in the oil 

production of offset veils and will -undoubtedly require 10 to If months be-

fere the results are noticed. She above outlined method of air and water 

injection fear secondary oil recovery la the Capreek field is eoaaidared to 

be the beat method possible at the present time and aa experimental program 

will probably ia a year indicate its relative worth. 
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Production 

Par Dear 

Oae folsae 
(Casing) ga#Him 

State 1 14 a -

2 34 a eat 

3 u 1321 

4 24 5®«t 2091 

5 14 * -

42 719 

7 14 • -

3 34 » aa-

State *G*~ 1 42 773 

20 

5 4̂  * • 

6 m 25*2 1260 

7 20 * * 

late* State *Aa-3,4»5 * 6 & State «#Nk4»%<*? tented daring 12~hour 
flea at separator with 2* tester * 1/S-inoh plate - l^aff Iciant 

aaasara* 
*8araly eaaagh voltme te m angina off easing — ixmv££talent te 
asas-ora froa tubing, 
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ai stag OF 

ma Aits cBAm cougriss," gfeV MEXICO 

Leas* & Mall JO, flaeaiEery («.c*J 

state «©. 1 l.*56 29 

State "J** So, 3 l.SOo" *fi 

State "a" So. k .9$®* 13 

a, L. m u i m ik>. 3 1.69? ^ 

State XT So. 6 1.092* i& 

State "G" lo. 1 1.393 33 

•Slightly uMeraaturaged. 
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WATER INJECTION TEST 
COOPERATIVE PRODUCING ASSOCIATION 

STATE 2-A 
OCTOBER 25. 1951 

Pressure, 
Tank Gauge Inches Barrels Time Pounds 

23' 9" 10:00 A.M. 0 
23» 8-3/4" .25 4.33 10:15 A.M. 0 
23' 

4-3/4" 
2.25 38.99 10:30 A.M. 100 

23« 4-3/4" 1.75 30.33 10:45 A.M. 175 
23* 3-3/4" 1.00 17.33 11:00 A.M. 270 
23' 3-1/2" .25 4.33 11:15 A.M. 600 
23' 3-1/4" .25 4.33 11:30 A.M. 750 
23» 3-1/4" - - 12:00 Noon 750 
23' .25 4.33 1:00 P.M. 750 
23« 2-3/4" .25 4.33 2:00 P.M. 750 
23' 2-3/4" - - 3:00 P.M. 750 
23» 2-1/2" .25 4.33 4:00 P.M. 750 
23' 2-1/4" - - 5:00 P.M. 750 
23' 2-1/8" .12 2.08 6:00 P.M. 750 
23« 2" .13 2.25 7:00 P.M. 750 
23' 1-3/4" .25 4.33 8:00 P.M. 770 
23' 1-3/4" - - 9:00 P.M. 770 
231 1-5/8" .12 2.08 10:00 P.M. 770 
23« 1-1/2" .13 2.25 11:00 P.M. 800 
23' 1-3/8" .12 2.08 12:00 M.N. 750 
23' 1-1/4" .13 2.25 1:00 A.M. 700 

TOTAL - 129.95 15 Hours 

AVERAGE BARRELS OF WATER INJECTED PER HOUR - 8.66 

AVERAGE BARRELS OF WATER INJECTED PER HOUR 
LAST EIGHT HOURS - 2.17 
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