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MIDLAND, TEXAS

March 31, 1964

BCO, Inc.
P. O. Box 669
Santa Fe, New Mexico

Attention: Mr. Harry L. Bigbee

Gentlemen:

The waterflood feasibility study of the Escrito Galtup Field
which you authorized on January 16, 1964, has been completed. The
results of that study arc presented in the attached report.

_ It has been concluded that water injection o crations in'the
northwest portion (Area I) of the field would be both technically and
economically feasible. Water injection operations in the southeast

portion {Area II) of the field would not be economically feasible at
this time.

It is recommended that the operaters in Area I form a unit for
the purpose of conducting water injection cperations.

For further detail concerning these conclusions, recommenda-

tions, and supporting engineering calculations, please refer to the
attached report.

Very truly yours,

CORE LABORATORIES, INC.

NI

T. C. Carlson
Resident Engineer

TCC:fp

"TUNITED SYATES CANAOA SOUTH AMERICA EUROPE AFRICA. AUSTRALIA

Engineer[ng é Consu/h'ng Depar{meni BOX 10185, DALLAS 7, TEXAS
- CABLE: CORELAB B
H. M. SHEARIN REPL‘Y TO
MANAGER, DOMESTIC OPERATIONS SUITE 209 GULF BUILDING
BOX 223
W(‘P. SCHULTZ
HMANAGER, FORE(GN OPERATIONS




AN AT

A

T

WATER INJECTION FEASIBILITY STUDY

of the

MAYRE ZONE

ESCRITO GALLUP FIELD

Rio Arriba County, New Mexico

CORE LABORATORIES

as of

January 1, 1964

Prepared for
BCO, Inc.

Santa Fe, New Mexico

L. D. Sipes, Jr. 7

D, U

R. D.~Uhlt

C. R Connaughton

. . INC, |
Engineering and Consulting Department '

Midland, Texas

T, C. Carlson




TABLE oF CONTENTS

N
Page Num ber
AUTHORIZ ATION | 1
SUMMARY | | 2
CONCLUSIONS ‘ - -5
RECOMMENDATIONS 7
DISCUSSION 8
INTRODUCTION . 8
DEVELOPMENT HISTORY 9
GEOLOGY . 11
RESERVOIR CAPACIT;Y : 14 .
’ ’ OIL IN PLACE 15 f
L™ '
i PAST PERFORMANCE 18
FUTURE PRiMARY PERFORMANCE 20
WATER INJECTION OPERATIONS . AREA | 23
General 23
Injection Plan : 23
Water Source ' 26
| Water Plant 28
Water Injection Performatice 29
WATER INJECTION d#ERATIONS - AREA IT _y 32
| ECONOMIC ANALYSIS - ARE4 | 34
; TABLES

i FIGURES




f
E
H
!
|
i
; i

P

T R

SN

o

AUTHORIZATION

The Engineering and Consulting Department of Core Laboratories,
Inc., was authorized b;r Mr. Harry L. Bigbee ofBCO, Inc., on
January 16, 1964, to asgist in the economic analysis, unitization,
design, development, anci supervision of a water injection program for
the Escrito Gallupr_Fie'lvd, Rio Arriba County, New Mexico. The total

effort was divided into various phases of activity, the first of which

‘was the determination of the injection plan and the economical and

technical feasibility of waterflooding the Escrito Gallup Field. This
report is considered to complete the work of Phase I as it is descrilSed
in the letter ag‘re’emen; of January 13, 196:}.

Data used in the study were obtained from the files of the client,
the public record, and certain files‘ of the Engineering and Consulting

Department. The data furnished by the client and obtained from the

public record were accepted and used as representéd.
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SUMMARY

The Escrito Gallup E‘v{;ald, located on the south flank of the San
Juan Basin in Rié“‘v Arriba County, New Mexico, produces oil and gas
from several sand lenses of the Gallup sandstone or equivalent. The
principal producing horizon is the 'Mayre zéne, which appears to be
a northwest-southeast-trending qffshore sand bar deposit, at least
in the northwest portion of the field. The sandstone grades into
sandy shale and siltstone on the landward and seav\fard flanks and in
th’e soﬁthea‘s_tern portion of the field., The northwest area is charac-~
teriied by clean sands, high permeability, and high productivity.
‘This part of the Field has been designated Area I. The southeastern
area is characterized by shaley sands, low permeability, low pro-
ductivity, and high gas saturation. This area has been designated
Area II.

The effective oil in place in the Méyre zone is estimated to be
10,550,000 stock tank barrels, 8,000,000 barrels of whic;h are in
Area I. The 25 Area I wells are completed almost exclusively in
the Mayre zone and, since discovery in 1957, they had produced a
total of 809, Z48kbarrels of 6il as of January 1, 1964. The reser-
voir is virtually depleted in Area I and a remaining primary re -
serve of only 66, 600 barrels is estimated to the economic limit of

operations.
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Area II, in the southeast portion of the Field where low produc-

tivities were ¢ncountered, had pfoduced a total of 360, 469 barrels of
oil from 11 wells as of January 1, 1964. Wells in this area are com-
pleted in from cne to five Gallup Sand ler_zses, and they have a rather
wide variety of producing characteristics. It is esﬁimated that the
remaining primary oii reserves for this area are approximately
250, 500 barr-els. Approximatel/y one-half of the ultimate production
from current completions should come from the Mayre zone.
Assuming that a satisfactory injection water will bé obtained in
sufficient quantities from Tertiary or Upper Cretaceous sands, a
water injection project shox,J.ld.E;'e successful in Area I. Three injec-
ticn wells taking a total of 3,000 barrels of watér per day should be
s‘ufficient for satisfactory performahce of the waterflood, provided
the field is shut in approxirﬁatély three months at the start of injection.
Provided an injection well can Ee successfully complete}d in SE NW
Sec. 12, T24N, R8W, the recovery of 1}, 161,006 barrels of oil after
January 1, 1964, is anticipated in seven years. This projection

assumes that water injection will be started by October 1, 1964.

Considering an investment of $330,000 to put the flood into opera-

tion, a total cash fiow to the operators of Area I of $903, 300 is antici-

pated after deducting all operating and development costs. The six

per cent present value of this amount is $628,800. When compared
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to remaining primary, the waterflood development investment will earn
an average atinual rate of retdrn of 34 per cent £yom the incremental
income. However, it will require four years to recover the investment
frém operatiﬁg jncome.

Due to the wide range of productivity, multizone well completions,
high gas saturations, and poor well geometry, waterflooding of Area Il
is con-s‘,idé';'ed to be a high rish venture that could not be justified at
this time by potential earnings. Sérious considération of the possibil-
ity of waterflooding Area II should be delayekd at least until the project

is proven successful in Area I.




~ ~ CONCLUSIONS

From the results of a waterflood feasibility study of the Escrito

Gallup Field, the following conclusions were reached:

o e

1. The Escrito Gallup Field can be logically divided into two
s . Areas according to the productive characteristics of the

principal producing interval, the Mayre zone.

2. The average reservoir capacity of the Mayre zone is approx-

imately 276 millidarcy-~feet in Area I and approximately 38

miltidarcy-feet in Area II.

‘ ' : 3. The effective oil initially in pla;:e in the Mayre zone was
8,000,000 stock tank barrels in Area I and 2, 550,000 bar.r:éls

? j in Area II.

4. Oil produced as of January 1, 1964, had been 809, 248
barrels from Area I and 360,‘469 barrels from Area II.

(Area II wells produce from as many as four Gallup sands

in addition to the Mayre zone.)

5. The primary oil reserves remaining after January 1, 1964,

were estimated to be approximately 66, 600 barrels in

Area I and 250, 500 barrels in Area IL
6. Water injection operations undertaken this-year in Area I »
should result in the recdvery of approximately 1,161,000
] " barr\els of oil from the Mayre zone in seven years after

January 1, 1964.
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A water injectidn well drilled and successfully completed in

the SE NW Sec. 12, T24N, R8W should result in the recovery
0of.190, 000 barrels of oil not otherwise recoverable from thé

Mayre zéne.,

Water flooding of the Mé.yr'e zone in Area I should resﬁlt in a
net profit of $903, 300 after the deduction of all expenses and

capital investment,

Water injection operations in the Mayre zone Qf Area I would

be both technically and economically feasible.

¢

“

Water injection operations in the Mayre zone of Area II would

not be ecoromically feasible at this time.




RECOMMENDATIONS

:L: }
nd conclusions of this study, the following

f From the results a
mmendations are respectfull'y submi

tted to the operators of the

Yeco

Escrito Gallup Field:

1. The portion of the Escrito Gallup Field designated in this
etudy as Areal should be unitized for water injection
operations at the earliest o’pportunity.
ed in/the SE quarter of

ell should be arill

2. An injection W
the NW quarter of Section 12, T24N>, R8W. (BCO—Nahcy
" Federal 4-12).

s should

3, The Tertiary and Upper Cretaceous water sand
‘be thoroughly tested for productivity and the water com-

\\
: position anal_yzed while drillin

g the BCO-Nancy Federal ’

4-12. ' :
4. Proi{ided the injection well in gection 12 38 successfully
| completed, the operators should make 2 detaileo water
ant design that would include the conversion

injection pt
1-18 and the Stand

ard of Texas~

of the BCO—Elizabeth No.
1-3-21 to injection gervice.

Federal No.
0 barrels

': 5. Water injection'at the minimum‘rate of 3,00
per day should be commenced at the earliest opportunity.
6. Water injection operations in Area 11 should not be considered

i
: at this time.







DISCUSSION

INTRODUCTION

A reservoir anélysis has been completé_d of a sﬁelecﬁted
portion of the Escﬂrito*kGallup Fvield, Rio Arriba County, New
Mexico. This analysis includes a delineation of the reservoir
geology, an estimation of initial oil in place, >an analysis of
past reservoir performance, a prediction of future perform-
ance, the determination of a water injection plan, a discussion
of probable water sourcesA, and an economic 5na13}sis of the
feasibility of water injéction operations.

.For reasons discussed in the following pages, the Escrito
Gallup Field was divided into two separate areas in this study.
These areas, designated Area I”aﬁd Area II, are illusfrated
on Figure 1. All subsequent discussion will refer to either one
of the Areas or the total of the two. Except for the purpose of
delineating the geology of the field, wells outside the Areas

were not considered.




DEVELOPMENT HISTORY

The Escrito Gallup Field is located in the extreme southwest

corner of Rio Arriba County, New Mexico, on the south flank of
the San Juan Basin. It was discovered in April 1957 by the com-
pletion of the Standard of Texas-Federal 1-27 N;). 1 well in the
Mayre zone of the Géllup sandstone at a depth of 5700-5768 féet.
The well had an initial potential of 70 barrels of 39°API oil daily
after a sand-oil fracture trea-tment. Development of the Field was
slow’ but continuous, with the completion of nine additional wells
during the remainder of 1957 and 1958. In 1959 only two wells
were completed.

Through 1959 the wells exhibited rather mediocre productive
capacity. Eiéht of the 12 completio'ng were either in Area Il or
out. of the study area. Only four were completed in Area I and
these were located on the flanks where productivity is poor. Then, \-
in February 1é60, the highly productive sand was found in Area I
with the nearly simultaneous completion of the Dorfman-Judy 1-17
and the Compass Exploration Company-State 1-16 wells. These
wells were qapa.ble of producing several hundfed barrels of oil per
day. During 1960 drilling activity increased, and 13 completions
were made in Area I while only two were made in Area II and one

outside. In 1961 the pace continued with nine completions in Area I
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and six in Area II. During this year five completions were also made

outside the study area. In 1962 one successful completion was n';nade
in each Area and, ekcept for a dry hole drilled in 1963, the field
development stopped. :

The wells were drilledthrough the entire Gallup section, cased
with 4-1/2" pipe for the most part, and selectively perforated. All

wells were stimulated with hydraulic fracture treatments, the size

of the treatment being determined by the apparent quality of the sand.

In Area I the perforations were restricted almost exclusively to the
Mayre zone and a sand lense immediately below it. However, in
Area Il the Mayre zone does not 'exhibit sufficient productivity, and
it was the frequent practice of the operators to open all Gallup sand’
lenses to the well bore. Two-thirds of the wells are completed in
two or more sand zones, and most of these include all productive
zones of the Gallup. Although most oil wells flowed initially, most
are now on artificial lift or they are shut-in. A few high gas-oil .
ratio oil wells continue to flow. Of 42 wells drilled in the study area,
a total of 36:wells were successfdl_ly completed as oil producers.
Twent’y-five wells are currently producing, 15 in Area I and 10 in
Area II. Table I presents the individual well completion data for

wells drilled in or close to the study area.

- 10 -~
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GEOLOGY

The Escrito Gallup Field produces oil and gas at a depth of
approximately 6,000 feet ffom the Gallup sandstone member of the
Mancos Formation of thg Upper Creétaceous Period. Figure 2
‘presents a typical section of the Upper Cretaceous Period in the
Escrito Field. Regionally, the Field is;locafed in what is kiiown
generally as the Bisti Trend. The Gallup formation is character-
ized by elongated sandstone lenses, the most predominant of which
is known loca;lly as the Mayre Zone. This zone is considered by
most authorities to be an offshore sand bar deposit in the Bisti and
Escrito Fields where it exhibits clean sands, high permeabilitf,
and porosity. The sands grade locally into shaiey sands, sandy -
sha:les, a'nd.s;iltstones of relatix)ely low permeability. In most
instances the sands and siltstones are saturated with oil and gas,
their ptoductivity being dependent upon the sand quantity and
Aq‘uality and the success of artificial stimulation.

In addition to the Mayre Zone, other minor sandstone lenses
are productive in the Escrito F;ield. For all practical purposes
they .;fxre grouped with the Gallup member, but they are considered
by some to be stray sands of the Middle Mancos Formation and
not n;ecessarily equivalent to the Gallup sandstone. Figure 3 pre-

sents a typical section of the productive interval in the Escrito

- 11 -



Field which, for the purpose of this study, is clagsifiea as Gallup. vSix »
separate zones have been classified, five of which are includ’ed in
Figure 3. Five of the si;( lenses are open to the well bore in various
combinations at one location or another in the field. The other zone,
GA3, is not productive, but it isﬁ a consistent marl.cer‘which has been
used as a structural ciatuin. The zones are correlative from well to
well in the Escrito Field.

Contour;ed upon the GA3 datum marker, the structure of ;:he
region is a monocline dipping in a north;northeasterly direction at the
rate of 100 feet per mile. The Mayre zone is generally oriented with
the regional strike; however, in the extreme southeast portion of the
field the Gallup sands make a noticeable up-dip change in‘structural
position due to a gentle nosing. In this portion of the field high gas
saturations occur in the Mabyre zone, apparently as a result of gravity
segregation. The ga‘s-;)il contact has been arbitrarily placed at a
datum of +1300 feet. Figure 4 presents a structure map of the Gallu‘p
member in the Escrifo Field.

In the Escrito Field the princip’al'vproducing zone is a strati-
graphié trap formed by a loss in permeabﬂity up-dip and down-dip due
to the gradation of the Mayre zone sandstone into’shaley sand, siltstone,
and shale. The oil reservoir is not conclusively defined in the trend
direction, northwest. Even though it has not been closed by dry holes,

it is effectiveiy defined in a southeasterly trend direction by

- 12 -
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deterioration of rock quality, lithological changes, and higher gaé
saturations. =

The Escrito Gallup Field can be divided into twoAvery distinct
areas according to the productive’'quality of the Mayre zone. In the
Northwest segment of the Field true offshore sand bar conditions
appear to exist, and the sand is characterized Ey high permeabili-
ties in core analysis ar-nd by high spontaneous potential and resiétivity
readings in electric log analysis. This characterization continues
from the extreihe northwest end of the field southeasterly through the

west half of Section 21, T24N, RTW. From this point southeastérly

" the sand is characterized by low SP and resistivity readings and by

low permeability. Figure 5 presents a reservoir capacity map (the
product of average permeability and net thickness) that best illus-
trates the wide ciivergence in sand quality. (This map includes only
wells which had net productive sand of 1.0 millidarcy or greater in
the Mayre zone. The development of thé map wﬂl be discussed in
subsequent paragraéhs. )

The Mayre zone consists of tﬁree sand benches, the middle of
which is -the mo.st consistent and the most productive, The upper
bench occurs only on the landward side (up-dip>) of the bar in Area I,
while it ,is present in a'll the wells in Area II. It is the second most

significant of the three benches. It appears to reach a maximum

- 13 -~




gross thickness of approximately three to four feet. The middle bench

is responsible for most of the productivity and the bulk of the oil in
place. This bench is present in hoth Areas I'and I, and it reachejs”a
gross thickness of 13 feet in Area I. It appears to have an average
gross thnick’ness throughout the Field of approximately 'e‘ightﬁfeet. The
lower bench is the least significant and it has only limitedr occuranée.
in Area I. In Aréa 11 it appears to occur only on the landward side of
fhe Field, >and it has an average gross thickness of only two fee;:. In
these discussions, gross thickness is cénsidered to include (;nly that
sand which has an apparent permealiility equal to or ’greater than 0. 10
millidarcy. Tal;le II presents the geologic data develo?ed for this
;tudy and used in the cqnstruction of the maps presented in the
following pages.
RESERVOIR CAPACITY : .
The effectiveness of oil recovery processes, either primary or -
secondary, are dependent upon the ability of the rese?v’oif ’rock to
transmit fluids. Permeability is a measure c;f that ability. Both the
absolute \;alue and the distribution éf permeability has some bearing
upon the efficiency of the depletion mechanism under consideration.
In order to evaluate this situation it was necessary fo estimate the

value of permeability in the Mayre zone at each well location. Since

the cleaner sands generally exhibit -higher permeability, and since the

- 14 -




spontaneous potential measurement reflects the cleanliness of the
- sand, a correlation was developed between average permeability and

maximum SP reading for the cored wells. This correlation was used

to determine the average “permeability for the non-cored wells and to
; determine the well capa.city in millidarcy-feet. The capacity value
was posted to a map and contoured. Figure 5, vreferred to in the geo-’
logic discussion, presents the resuiting reservoir capacity map.

It can be seen from Figure 5 that Area I wells range from 3 to
» 1100 and have an average capacity of approximately 276 md-ft. while
those in Area II average only 38 md-ft. This difference is the prin-
cipal basis for separating the Field into two Areas. In considering
water injection, the two Areas would require entirely different

x) methods aﬁd would have different results,

OIL IN PLACE
—f}; : place can be difficult and the results misleading if not defined. It
appears that most sands, shaley sands, and sandy shales in the Mancos

s
.

formativn contain hydrocarbons. This is certainly the case in the )

Escrito area. However, unless thése hydrocarbons can be made to

flow to a w'e‘{fl, t}i‘:eymight as well not be prezent. Consequently, the

oil and/or gas must be associated with sufficient permeabilyity to per-

mit flow before they can be considered as original oil or gas in place,
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Such oil reserves would be defined as effective oil in place since they
are associated with~effectivepefmeability. Porosity and oil saturation
in core analysis measurements do not reflect oil reserves unless the
oil is as sociated with gufficient permeability to support flow.

Assuming @ minimum permeabifity of approximately 0.10 miﬁi-
darcy, the g;ross‘ sand thickness was determined for the: nine wells that
had been cored in the Mayre zoOne. These coTe data were then corre-
latedto‘the resistiv‘ity curvezon the electric log for the well, and the
cori:eiatiOn Qas used to determine net thickness in each pench of the
Mayre zone. These gross intervale were gummed to determine the
total gross sand in the Mayre zone. These data were posted to a Field
map and contoured. The ‘total gross thic]fiuess for the Mayre zone mMap
is presented in Figure 6.

Core analysis data indicates the average po.y:‘osity to be rather
con(stan‘t at 12.7 per cent. However, the connate water saturation does
increase with decreased permeability. From correlations it was esti-
noated that the average connate water saturation‘is 25 per cent in Ared
I’-and 30 per cent in Area Il due to the difference in permeabi.lvities.
The volumes of gross oil sand inside the poundaries of Area 1 and
Area Il were determined by planﬂimetering the gros'é isopach map of
Figure 6. Applying the average core properties and fhe oil formation

volume factoT of 1.349 to these volumes, the gross oil initially in

_ 16 -




place was estimated to be 16, 870,000 barrels in Area I and 6, 909,000

barrels in Area II.

The portion of this oil that would be in efféctive communication
with the wells under primary and secondary recovery operation is
difficult to determine except by observation and analysis of actual

reservoir performance. Under pressure déplet'i'on'operation the effec-
tive oil in place could be equal to or less than the gross oil in place,

In secondary recovery or pressure maintenance operations, the effec-

tive oil in place would undoubtedly be lower than the gross value.

From an analysis of the primary performance it was apparent that the
effective oil initially in place was considerably lower than the gross
volumes. Consequently, a net isopach map was developed using a

minimum permeability of 1.0 millidarcy. | Figure 7 presents the re-

sulting net isopach map<of the Mayre zone. ’

Using the average porosity of 12.7 per cent and an average
connate water saturation of 25 and 30 per cent for Areas I and II,
respéctively, the net oil in place fr;vm Figure 7 becomes 8,000, 000
barrels in Area l'and 2, 550,060 barrels in Area 1I. Applying the
calculated primary recovery efficienc&r for A;q;_l to the 8,000,000
barre\lks, a very close comparison was rnade with actual recoveries

indicated by decline curve analysis. From this comparison it was

concluded that the effective initial oil in‘place contribﬁting to both

- 17 -




primary and secondary oil recovery operations would be the net value

/\) reflected by the map on Figure 7.

PAST PERFORMANCE

The performance of the-Mayre zone in“Area I is tyfiical,_of a
highly permeable solution gas drive reservoir that was depleted at
‘ ; maximum rate. The primary life was short, lasting only a little more

than six years. FEighty per cent of the ultimate reserves were recov-

ered in about forty per cent of the life. In Area II the Mayre zone -4

v ‘/4

performance is masked by the fact that several sand zones are open

in most wells. The fact that these zones produce both gas and oil in

/

indeterminate amounts makes it difficult to estimate accurately the

contribution of the Mayre zone to the production performance of Area

II. However, it could be 'sa.‘id, generally, that the performance of
Area II is typical of low permeabilit‘y so’lutibn gaé drive reservoir

being depleted at capacity rates.

In studying individual well performance it was determined that
quite a wide range in produding characteristics exist, particularly
in Area II wells, To minimize errors involved in projecting the rate

decline of a group of unlike wells, the wells were organized into

small groups having somewhat similar histories of rate performance.

For the most part, these well groups also coincided with geographic

areas of the Escrito Field. The use of this procedure was important

PUPRNER

SHRRED NN
:
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in Area II where considerable primary oil reserves remain and where

the variation in producing characteristics is particularly noticeable.
In Area I the wells were merely grouped into those that had remaining
priméry reserves and those that did not, since the reservoir is essen-
tially pressure depleted. Table III presents the oil and gas production
histc;ry for each well g’roup, Area, and total Field, gnd Figure 8 pre-
'sents a graph of the total production history for each Area.

Area I had produced a total of 809, 248 b#rrels of oil and
2,325, 340 MSCF of gas from 25 wells as of January 1, 1964. At that
date only 15 wélls were producing, and the reservoir was virtually
depleted. To this date the cumulative production averaged only 32, 370
barrels of oil per well, which indicates rather marginal economic
success under primary pfoduoﬁon operations. Area Iis developed on

"a density of approximately 96. 8 productive acres per well,

Area II ﬂad produced a total of 360, 469 barrels of oil and
1,332,497 MSCF of gas from 11 wells, as of January 1, 1964. At that |
tirﬁe, 10 wells were producing, and a considerable primary oil re-
serve remained to be produced. To this date the cumulative productioﬁ
also averaged approximately 32,000 barrels per well, and the Area
was developed oﬁ a density of approximately 116 acres per well. A
higher ultimate recovery per well in Area II will probably be the re-
sult of the production from the several zones which is at present being

commingled in most of the Area II wells.

- 19 -



FUTURE PRIMARY PERFORMANCE

The Mayre zone is considered to be a solution gas drive reservoir
with little or no benefit being derived from the expansion of the limited
gas cap in the southeast end of the Field. No water influx is apparent
or expeéte‘d. The reservoir oil was saturated with gas at the original
pressure of 1842 p'sig*and the initiai solution gas-oil ratio was 687
standard cubic feet per barrel. The initial oil formation volurﬁe factor
was 1,349 reservoir b#rrels per stock tank barrel at a reservoir tem- 7
perature of 155°F. The oil viscosity at original pressure and tempe‘ra—'
ture was 0,53 cp.

From theoretical calcula?ions describi;lg solution gas drive per-
formasice it was determined that the ultimate recovery efficiency under
I;rimary pressure depletion would be approxirﬁately 11 per cent in Area
I and 12 per cent in Area II. The difference in effieiendy is the result
of the difference in connate water satu¥ation. Considering the effective
‘ oil iﬁ place in Area I and II of 8,000;000 and 2,550,000 barrels, re-
spectively, the ultimate primary reserves in the Mayre zone would Lbe
880,000 barrels for Area I and 306,.1000 barrels for Area II.

From oil rate decline analysis the remaining oil reserve to an
economic limit of production for Area I was estimated to be 66, 600

barrels after January 1, 1964. Added to the cumulative production to

that date, the ultimate primary recovery becomes 875, 848 stock tank

- 20 -
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barrels of oil. Included in this value would be a comparatively small

amount of oil produced from zone GA5 and others. Considering that
the relatively high economic limit of production would shorten the
normal primary life, the ultimate recovery by decrline analysis checks
éuite closely with the theoretical calculation for Area I.

Applying the theoretical efficiency of lé per cent to the effective
oil in place in the Mayre zone of Area II, an éltimate recovery of

306,000 barrels is indicated. From the sum of rate decline analysis

_of individual groups the actual ultimate primary reserves for all zones

produéing in Area Il would be 610, 969 barrels. Therefore, it could be
cénclﬁded that the Mayre zone contributes to about one-half of the total
produ.ction from all zones in Area II and, for the purposes of this study,
this was considered to be the case.

Oil rate decline analysis was used to determine the future primary

oil reserves and rates of production. In Area I the decline curve for

the well group containing all the producing wells was projécted to a
minimum economic va-oduction rate of 166 barrels per well per month.
This projection resulted in a remaining reserve of 66, 600 barrels and
a life of 19 months after January 1, 1964. It should be pointed out

that this is a group average determined for the purpose of economic
comparison, and that it is entirely possible that certain individual wells

will exhibit a longer life.
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In Area II, rate decline projections were made for each well
group and summed to determine the total for the Area. The three
groups each had a different period of remaining life. This difference
is reflecf,edin' the plot of the number of producing wells on Figure 9,
which pr-esents a graph of the/xprojected annual oil rate under primary
depletion operations for Areas I and II. It should be pointed out that
in Area ] these reserves are considefed to be attributable to the Mayre
zone, while in Area II they include all zonhes currently producing. Con-
sidering that the Mayre zone would contribuf:"e about one-half of the
éSO, 500 barrels rémaining in Area 1I, its primary reserve would be
approximately 125,000 barrels of oil, a large perc:entage of which

would probably be recovered from the BCO-Lybrook No. 2-22 well.

Table IV presents the tabulation by well groups of future primary

performance for Areas I, II, and total Field.

Tabie V presents a summary of reservoir properties and oil
reserves for Areas I and Il and total Field. It can be seen from this
Table that ultimate primary production per ;Nell will be approximately
35,000 barrels for Area 1 and 55, 590 barrels for Area II, for a
weighted average in the total Field of 41, 300 barrels. The ultimate
primary oil recovery will be approximately 362 barrels per productive

acre in Area I and 477 barrels per productive acre of Area II.
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WATER INJECTION OPERATIONS - AREA I

General

Due to the low feservoir pressure and high gas saturation in
Area I, some problems may be encountered in water flooding the Mayre
zone. Both features ténd to peﬁrmit rapid and extensive dispersion of
the water phase away from'the injection well with a minimum of oil dis-
placement efficiency. This situation is further complicated by the nar-
row width of extremely high permeability running the length of the Area.
This high pérmeability associated wifh the high gas saturation may
permit the rapid advance of Water along the axis of the reservoir,
which could result in early wé,ter breakthrough in wells close to the
injection wells. Close otr)‘servatién, prudent operation, and constant
engineering supervision will be required to realize maximum ihcor‘né

and profit from water flooding this reservoir.

Injection Plan

Because of the low pressure aiid high gas saturation it will
requ'iré‘ a considerable volume of watér‘to fill the reservoir to a
pressure that will permit adequate producing ratés. Further, the
water injection wells should be widely spaced to permit the develop-
ment of oil banks and to increase displacement efficiencies. " A mini-
mum number of wells should be uséd for injection so that maximum

producing flexibility and rate are available. Considering all of
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these points, it is apparent that the injection wells must be widely
spgced along the length of the Area, and they must have been high
capacity oil wells so that high water injection rates per well céﬁ be
achieved,

It was determined that a minimum of three injectors would be
req‘uired,: that they be located one at each extremity and one in the
center of the Area, and that they each be cépable of injecting 1,000
barrels of wafer per day into the Mayre zone, The welié should be
completed exclusively in the Mayre zone. Considering these require-

ments the following wells were selected as possible injection wells

under two alternate plans:

PLAN I PLAN II
West BCO-Nancy 4-12 Smith-Federal 2-13
Center BCO-Elizabeth 1-18 BCO-Coleen 1-17
Fast

Standard-Federal 1-3-21  Standard-Federal 2-3-21

Since the BCO-Nancy Federal 4-12 is to be drilled, the final
selection of the Plan to be used will be contingent upon its successful

completion in the Mayre zone. This well should be located in the SE-

NW Sec. 12, T24N, R8W. If it is succc-- ‘ul, Plan I would be followed,

using the Nancy 4-12 along with the BCO-Elizabeth Federal 1-17 and

the Standard-Feder L 1-3-21. If it is a dry hole or low capacity well,

Plan 1II would be recommended, using the Smith-Federal No. 2-13, the
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BCO-Coleen No. 1-17, and the Standard of Texas-Federal 2-3-21 as

injectors. Tlie wells included in ’Plan I are indicated as proposed water
injection wells on Figure 5 and others.

The injection well to be drilled under Plan I can be justified by
the incfeased sweep'effi’ciepcy it wiltl pel:mit. If it proves the net iso-
pach map of Figure 7 to Eé reasonably correct, the drilling of the BCO-
Nancy Federal 4-12 could result in the recovery of an ad’ditional
190,000 stock tank barrels of oil if used as a weter injection well under
Plan I. In order to assist in the e\;aluation of future injection rates and‘
the quality of the sand, the entire Mayre zone in this well should be
cored ar: analyzed. The well should also be surveyed with an induction-
electrical log.

Under Plan I one new producing well might be drilled in the future
to improgre the sweep efficiency. This well would be located approxi-
mately 660 from the South line and 2640 from the East line of Section
17, T24N, R7W.- The well could possibly contribute considerably to the
sweep efficiency, but it should not be drilled until the fiood is‘k under@a;rg‘
and reservoir fill-up has been attained. The drilling expenditure should
be justified only by the success of the flood after it has been proven.
The well would probably not be needed until the latter stages of flood
life.

Under Plan II no adgditional development is antieipated at this
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time, However, as the flood progresses and the degree of sweep effi-
ciency can be determined, additional development may be warranted
to iﬁcrease the sweep efficiency. Such development should be thor-
voughly ‘analyzed and justified bei&ore it is unde;taken.

With the possible exception of the Standard-Federal 2-3-21 well,
all the injectién wells should adequz;tely take 1,000 barrels of water
per day. The injection capacity of the Standard 2-3-21 wells has been
estimated to be about 500 barrels per day. However, chances are
quite good that it would inject at ajﬁigher rate during the fill-up per‘iod;
During the fill-up period the central injector should be made to iﬁject
50 to 80 per cent more water than the average of the other two injectors.
Total injectioh volume of more than 3, 600 barrels per day would be
desirable during tile fill-up period if the wells exhibit the capacity.
However; care should be taken to balance the injection rate between
wells,

Water Source

The key to watérflooding Area I of the Escrito Gallup Field is,
undoubtedly, an adequate supply of satisfactory injection water. Sur-
face water is gpparently not available. It is apparent from a search
of the electri;: logsbof the area that there is no single, shallow sub-

surface source bed from which an-adequate supply could be obtained.

'/,

" Fresh water sands occur at depths from 1, 200 to 1, 800 feet and, in
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the Val Ree,se—Connie No. 5-21 well, about 200 feet of sand occurs in
this intervai. However. it appears to be rather shaley, and the sand
productivity might not be gufficient to supply 3,000 oY more parrels
perx day from a single well.

/: In the tyP€ section'oi the UppeTr Cretaceous presented jn Figure
2 several salt water'sands appea’t in the Pictured cliff, Lewis, an
Mesa Verde Formations. A total of approximately 400 feet of gross
‘sand 18 present in thesé formations at most points in the Escrito Field.
These sands appea’ to be cleaner than the iresh wateY sands, but they
are known to be rather tight where they are productive in other areas
of the San Juan’Basin. ‘A\t'nough the salt water sands would probabvly
providve a preferable injection water, they would be moYe expensiye
to develop than the fresh water and there i's some que,stion as to their
ability to produce:

It is recommended that while drilling the Nancy 4-12 injection
well the waterx sands b€ tnoroughly gested. An attempt ghould be made
to determine the 'capacity of the fresh water apart from the salt water
sands. if possibie the Ppictured Cliff, Lewis, and I\/iesa verde waters,
should be tested separately. Adequate uncontaminated samples should
pe taken toO determine the treating requirements of each wate” and the
compatibility one with anotheT. Operators in the Bisti field report

heavy scaling i producing wells, with attendant loss in productivity
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after water breakthrough. The proper choice and treatment of injection
water may peﬁnit this problem to be minimized in Escrito.

If the Nancy 4-12 is dry ‘in the Mayre zone, it should be completed’/
as a water supply well, If it is sa£isfacto1~ily completed as an injector,

one or possibly two other wells should be completed for water supply,

~ or a new well drilled for that purpose. There are no wells not pres-

~ently >listed as plugged that could justifiably be converted.to water supply
within Area I. However, there afe some dry holes that might be in a
satisfactory condition to re-enter if the pluéging record is accurate and
available. If an old hole cannot be rectaimed, a new water source well
should be ‘drilled. It is recommended t}iat.cfhe new water supply well be
located in the viciniiy of the Judy No. 1 well so ?hat ‘rnaximm;n advantage;

can be gained by the elevation of the terrain.

Water Plant

, v 4
A water treating and injection plant with a minimum capacity of

3,000 barrels per day delivered against a surface wellhead pressure of

2,000 psig will be required. A closed system will probably be the more

desirable. It should be located as close to both the water supply well

and the central injector as possible. The specific detailed design of
the water treating and injection plant and the distribution system is be-
yond the scope of this study. It should not be finalized until the Nancy

No. 4-12 well has been completed and the water samples analyzed.
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For the purpose of economic feasibility analy>sis, a total of $185,000
has been estimated as the cost necessary to develop a water supply

and to construct the water plant and distribution system.

Water Injection Performance

The oil and water production performance of the Escrito Gallup
under water injection operations will be determined by the ability of
the reservoir oil to form a bank éhead of the injected water. Although
the relative mobility of oil compared to water is sufficiently favorable
for this to occur, the hiéh gas saturation may preclude its occurence
by permitting the water to disperse répidly throughout the reservoir.
In addition, the oil reco%éry efficiehcy of the flood will be determined
principally by the degree to which the low capacity, edge areas of the
fe’servoir can be swept by water. The net income developed by the
flood will be determined by both the resulting performance andifhe
final displacement efficiency.

Utilizing the rather limited lat;oratory data available on the
reservoir rock, a performance projection was developed based upon.
t};e proposed injeétion pattern of Plan I. An areal sweep efficiency
was estimated from the configuration of wells and the distribution of
reservoir capacity in Area I. The final position of the water front

was estimated and the net reservoir volume inside the front was

determined from the net isopach map in Figure 7. This volume was
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estimated to l:;e 60 per cent of the total net volume of the reservoir, and
it was assumed to be the ultimate areél éweep efficieﬁcy.

Cons;idering that two sand benches of varying rock properties occur
in the Mé‘yre zone in Area i, the flooding efficiency could be further re-
duced. This inefficiency may:\no(i(fur because the water will probably
flow into the bench of higher permeabilities preferentially. However,
it does not necessérily Z21low that oil:wili not be displaced from the
bench of lowé1‘ permeability. The data available are not sufficient to
determine accurately the degree of vertical or intersand efficiency.
From experience and the general character of the reservoir, it was
assumed that the vertical efficiency would be ';5 per cent.

‘'The product of these values of efficiency would result in a total
volumetric efficiency of 45 per cent. To this volume of reservoir oil
a conventional frontal a;:ivance calculation procedure was applied to
determine the water-oil ratio performanée of the project. ’In this cal-
culation it was considered that the residual oil saturation at 100 per |
cent water product’io'n would be 37.4 per cent of total pore space:

It was assumed thét water injection operations would be started
on October 1, 1964. At this time it was estimated that thé cumulative
oil prodﬁction from Area I would be 826,900 stock tank"barrels, 'thla
producing gas-oil ratio would be 7,500 standard.cubic feet per barrel,

the average reservoir pressure would be 600 psig, and the free gas
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saturation would be 11. 35 per cent of pore space., It was assumed that

the field would be shut in at this time for a period of three months while
water is injected at the rate of ”3,6400 barrels prezz day The estimated
rate of reservoir voidage on CctOber 1, 1964, is such that no gain in

pressure would occur by the injection of 3,000 barrels of water per day

unless the field is closed in. The length of the shut-in period would be

-determined by the actual injectior rates attained initially and by the

actual voidage rate measured at 1;he start of injection. It is possible
that the shut-in period will be reduced.

After resumption of production 6n or about January 1, 1965, the
oil rate should continue to decline until the reservojr fill-up is approxi-
mately 30 to 50 per cent complete., “At this time a gradual increase
followed by a sharé increase in oil rate s}\ioﬁid occur., Maximum oil
rates of app'roximate’iy 40, 000 s/tock tank barrels per month are esti-
mated when t}}e reservoir reaches fill-up of gas space and restoration
of"original pressure approximately three years after the start of injec-
tion. Subsequent to this time, the oil productién rate will decline
rather rapidly due to increasing water production. Because of the
high gas saturation, water breakthrough into the first offset wells will
probably occur rather rapidly after injection starts. However, on a
total field basis the wafer production can probably be held to a low

level during the reservoir fill-up period.
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Figure 10 presents the predicted oil rate and water-cut perform-
ance for water injection operations in Area I after January 1, 1964,
Approxi.mat'ely 1,161,000 barrels of stock tank oil should be recovered

to the economic limit of water injection operations in the seven years

following this date.

WATER INJECTION OPERATIONS - AREA II

Water injec'tion operations in Area Il.of the Escrito Gallup Field
will be unusually difficult to undertake successfully. The pfincipal
difficulties are: 1) the fact that two to five sand lenses over a 300=foot
interval are opeﬁ in most of the wells, 2) these lenses have a low perm-
eability and, appaArently, a vaiying degree of gas saturation, 3) the area
has a rather erratic weil arrangement that would detract considerably
from i:he sweep ’efficiency, and 4) the area has a wide range of reservoir
capacity in the Mayre' zone, which is the principal prdducing zone,

Due to the number -of sand lenses open or potentially open for
water flooding, the interzonal waterflooding efficiency would be rather
difficult to maintain at reasonable levels. This fact is further compli-
cated by the \}ariable peﬁneability ‘between lenses and the obvious
range of gas saturation between lenses. The erratic well geometry and
the Vlocally high capacity of the Mayre zone when corﬁpared to other
lenses would make the operating control of injected water quite diffi-

cult. This can be seen generally from the fact that three of the 11 oil
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wells have produced nearly 50 per cent of the total oil from all zones of
Area II, and they‘ have 67 per cent of the t;)tal Mayre zone reservoir
capacity. These three wells are perforated in one zone (Mayre), three
zones (GAl, 2,4), and four zones (GAi, 2,4,5). The well ythat is open
in three zones (BCO— Lybrook 2-22) probably will account for 40 per
~cent of the remaining primary reserve of Area‘II.

Considering the Mayre zone separately and assuming that all in-
jected_water would be confined to that zone, a waterflood oil recovery‘
projection was made. The Val Reése—Kenney 3-23 ana'the Standard of
Texas——l-é-ZZ were assumed to be injectors. Due to the Well geometry
and the locally high reservoir cépacity, the volumetric sweep efficiency "
Wﬁeh the three key wells are overcome by water would be' less than 25
per cent of the total pore volume. Considering other efficiencies to be
normal, the ultimate oil recovery at minimum economic rates of pro-
duction would be 153,000 barrels of oil, assuming injecfion to start by
October 1, 1964,

It was previously estimated that the M‘a,yre zone $hould contribute
approximately 125,000 barrels of oil to the total remaining primary
from Area II. With a remaining primary phis secondary of only 153,000
barrels after October 1, 1964, the waterflood investment could not be
justified from the incremental income from secondary oil. By extra-

polating these results to all zones, and by taking into account the
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probably low interzone displacement efficiency, it was concluded that
serious consideration of a water injection plan for Area II should not
be undertaken by the operators at this time, Consideratioﬁ"bf this
Area for water injection operations should be delayed at least until
waterflooding has been proven successful in Area I At this time the

prospects for \vaterflooding success in Area II should be re-examined.

ECONOMIC (ANALYSIS - AREA'1
The economic factors considered in determining the féasibility

of water injection operations were deterr‘ni?ed for the most part from the
operating rec01;ds of BCO, Inc. Theée data were furnished by BCO,
Inc., and they were accepted for use as pres‘en"ted. The posted crude -
oil price ofr$2. 75 was reduced to $2.71 per barrel due to a 2°API
gravity penaltyy, assuming the average gravity in Area [ to be 38°API.

It was also assumed that an éverage transportation éharge of $0.30 per
barrel would continue over the life of t;he project. The average wo;‘k-
ing interest for all leases was estimated to be 75 pér cent, and the
direct operating expense was estimated to be $305 per well per month.
In addition, a compression charg; of $95 per well per mbnth.plus
$0.01 per MCF was applied to each producing well in Area I. Ax’lyaver-

age gas price of $0.135 per MCF including natural gas liquids was
used.

These economic factors were applied to the performance
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projection under both continued pressure depletion and water injection
operations for Arca I. The resulting cash flow schedules are present/e;d
in Table VI and VII, respectively. From Tgble VI it can be seen that
the remaining primary oil and gas reserves will rejsult in a total cash
flow of $37, 500 after‘deducting the cost of operating the Area I wells
for 19 months. This income has a present value 'of $35, 900 when dis-
counted at six per cent per year. It should be pointéd out that there
will undoubtedly be additional income beyond this period from occa-
sional wells. However, for the purpose of eélonomic comparison with
the proposed water injection project, the producing wells were treated

as a group. This requires the assumption that when the producing rate

-

does not suppoft the: cost of operating the entire ‘group, all wells in the
group would be.abandoned.

From Table VII’ it can bé seen that a water injection operation in-
Area I would be economically feésible. Considering a total investment

of $330,000, the water injection project should result in 2 net income

‘before federél income taxes of $903, 300 after seven years of operation.

Due to the long fill-up period required to return Area I to high produc-
tion rates, four years are required to recover the investment. While

this is a rather long payout period for a project of this type, invest-

‘ment is subsequently returned 3.6 times from operating income. In-

cluded in this cash flow is a water plant operating charge of $0.03 per
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barrel which, when added to the well operating charge, results in a

™ | total operating expense ‘of over $120,000 per year. This is a rather
| ‘high figure for a project of this size, but it could very easily be
_realistic, due to the possible pr(;duction problems that could result
after breakth}'oqgh of the injection water.
From the cash flow schedules of Tables VI and;VII, Table VIII
‘was developed to illustrate t;’he'li:r-lcremental value of the waterfloodﬂ
over continued primarydepletion. Due to the short economic life of
% primary production, the economic yadeticks that are used to gauge
the worth of a project are essentially unchanged for the incremental
income. It can be seen from Table VIII that the economic feasibility
of waterflooding Area I is indicated in spite of a relatively long pay-

‘-

rw) out period of four years. The capital investment is returned 2.6

\

times out of total cash flow, and the six per cent present worth

: profit to investment ratio is 1.8. Further, the average annual rate

¢dreturn on the incremental capital invested will be 34 per cent.

i

The engineering projection and the economic analysis of that

A np e e SRS,

projection indicate that a water injection project should be both
technically and economically feasible for the Mayre zone in Area I
of the Escrito Gallup Field. However, close operational and engi-

neering control of the project will be necessary to insure economic

success.
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OPERATOR
LEASE

Maevin Ake
Ake

BCO,
Bigbee

Bobby B
Coteen Federal

Elizabeth Federal

Federal

Judy Federal

Lybrook

Nancy Federal
State
Stephenson

Byrd

Eastern
Federal

Pan American
John S. Dashko

R. R. Zanotti

Well

No.

1-16

N

w N

Location Completion Elevation
Spet Sec. TWP WNG _ Date (F.)
1 11 24-N 8-W  10-61 7195-KB
0O 16 24N 7T-W 11-3-60 7084-XB
B 31 24N &W 6745-KB
I 17 Z4-N 7-W 5.17-60 7301-KB
L 17 24N W 6-15-60 7172-KB
H 18 24-N 7-W 10-7-60 7268-KB
€ 18 24-N 7-W 11-11-50  7142-KB
E 18 26N W  12-61 7104-KB
G 18 2N 7-W 162 1293.K8
1 18 Z4-N  7-W  12-61 1172-KB
P 7 24N 7-W  6-60 1343-KB
M T N T-W 4-4-61 71175-KB
P17 24N 7-W 2-20-60 7313-KB
K 17 24-N 2-W {i)10-8-60  7204-KB

(2)4-25-63

I 22 24-N 7-W 12-15-60  6760-KB
I 22 24N W 3.22-61 6772-KB
G 22 " 24N 1-W 5.20-60 6816-KB
A 21 24N 1-W  s.62 6941-KB
P12 24-N 8-W 2.6 2256-18
O 12 24-N 8-W 12-61 7204-K8
K 12 24-K 8&-W 12-22-61  7215-KB
M 16 24-N 7-W 2-1-60 7273-KB
L 16 24N 7.w 10-80 2087-KB
D 22 24-N 7-W  9-&0 " T151-KB
A 23 24N 7-W  11-6D 6745-KB
O 23 4N 71-W 9-6-61 6693-KB
N 22 24N 7-w 5-58 £789-KB
M 15 24N 7-W 6-11-58 1090-KB
C M 2N 7-W 2.58 6937-KB

Log
D
(F1.)

6120

5966
5612
6207
8071
1220

£046
6022
&£236
&112
2321
6154
7239

6105

5663

5651

5738

5790
6165
5143
6167
6345
6138
6022
5648

5631
5645
60zt

5743

TABL

El

WELL COMPLETION DATA
ESCRITO GALLUP FIELD
RIO ARRIBA COUNTY, NEW MEXICO

>BTID

6180
£069
7100

6030

68239

6280

6319

Production Casing

Pcrforations

Size
_a}

4-172

4-1/2
4-1/2
5-1/2

1-1/2
4-172
4-1/2
1-112
4-1/2
5-1/2
5-1j2

4e-1/2

4-1/2

4-1/2

4-1/2

4-112z
4-1/2
4-1/2

5-1/2
4-1/2

4-172
4-1/2

4-1/2

5-1/2

5-if2

Depth
{Ft.)

5999

6215
6102
r227

6110
6038
6238
6100
7330
6148
6313

6110

5674

5653

5747

5188
6203
5148

6350
6140

6059
5684

5630
5643

6139

Depth Intervail

Treatment

Stage (Ft.}) Zone Gallons Pounds _Type Cored Interval
. ;
(1} 5916-38 GA-4 37,890 40.500 SOF
(21 5732-90, 5800-0%¢ GA-2 23,620 24,500 SOF
6128-56 GA-4 50,006 50,000 SOF  6128-6203
5990-6014, 56032-4¢ GA-4, 5 65,225 70,000 SOF  6010-60
1} 7156-94, 7165-80 {squeczed) Dakota Frac
t2) 6108-33 GA-4 Frac
5974-86, 6014-22 GA-4, 5 1)
5917-26, 5930-42, GA-4 SQF
5663-70 GA-5 15,000 15,000 SOF
6128-44, 6172-78 GA-4, 5 49,000 48,000 SOF
5986-6016, 6036-42 GA-4, S 46,000 50,000 SOF
7186-94, 7204-10, 7238-66 DK A 54,768 £0,000 SWF
6006-22 GA-4 30,000 43,000 SOF
6110-40 GA-4 26,700 40,000 SOF  6926-34, £981-7034
7075-7105
t1)  6024-74(BP) GA-4 65,7712 65,000 SOF
(2] 5832-50. 5836-5906 GaA-1, 2 27,670 38,000 SWF
5926-36 GA-2 E
{1} 5564-92 GA-4 30,000 40,000 SWF
(2) 5378-94,5434-60 GA-1, 2 33,576 40,000 SW¥§
(1) 5566-82, 5592-5600, GA-4 66,300 90,000 SWF
5614-28 GA-S
(2) 7°5380-5400, 5440-70 GA-1, 2 45,000 60,000 SWF
(1} 5646-66, 5682-98 GA-4, 5 51,460 60,000 SWF
5710-24 GA-6
(2) 5450-70, 5508-36 GaA-1, 2 31,145 40,000 SWF
5710-40 GA-4 41,9%0 40,000 SOF  5670-5746
6104-20, 6147-53 GA-4, 5 50,000 50,000 SOF -
6056-70, 6097-6104 GA-4, 60,400 485,000 SOF
Dk A
6070-96 GA-4 31,800 35,000 SOF
5905-32 GA-4 18,000 18,000 SOF
. 30,000 30,006 SOF
(1)  5972-6004(BP) GA-4 44,130 45,000 SOF
(2) 5782-5804, 5846-76 GA-1, 2 33,600 40,000, SOF
{1} 5562-5600 GA-3 38,876 59,000 SWF
(2] 5386-5408, 5444-74 GA-1, 2 39,522 €0,000 SWF
532252, 5442-76 GA-2, 4 42,850 60,000 SOF
5580-50 GA-4 50,000 50,000 SOF
Uy 5936-66 9.232 4,000 SOF
{2} 5936-66 (Pe-Perf.)
5977-91, 6005-15 50,000 50,600
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TABLE |
WELL COMPLETION DATA
ESCRITO GALLUP FIELD

RIO ARRIBA COUNTY., NEW MENXICO

Log Production Casing o __Perfo:ations
OPERATOR Location Completion  Efevation TD Site  Depth Depth Interval o _Trcavment B
LEASE Spot Sec. TWP__RNG Date {Fr.) (12N (In.)  {Fv.)__Stage (Fr.) Zory Gallons_Pounds _ Type Cored Interval
Val Reese b
Blakely Federal 23 24-N  ?-W 10-31-61 6761-KB 5631 4-1/2 5200 (1) 5598-5630 GA-% 42,700 40,000 SWF  5349-5509, 5586-5622
- (2)  5412-30.53%0-82 GA-i, 2 25,900 30,000 SWF
Connie 21 24-N 7-W 7-4-59 6360-XB 5734 5-1/2 5732 (1) 5642-70, 5689-93 GA R, 60,000 £0,000 SOF
(2)  545%-T4, 5516-48 GA-), 2 36,628 33,000 SOF
21 24-N  T-W 4-27-60 7292-K8 5-1/2 6241 £072-98 GA-4 28,270 22,500 SOF
28 AN 7-W 4-1-61 6880-KB q-1/2 512 (t}  5592-94. 5622-50, GA-3, 3 66,000 SWE
5660-78 GA-5
(2} 5140-56, 5492-5522 GA-L, 2 50,000 SWF
2t 24-N  7-W 3-2.61 7112-KB 5978 4112 6000 (1} 5506-40 GA-1 45,053 35,000 SOF
12} 5720-40, 5780-5810 G-ty 2 28,170 42,000 SOF
Goff 30 24N 6-W B8-1-61 6943-KB 5830 1-142 5834 5586-5722, 5732-16 GA-4 43,516 SWF
- $T63-74 GA-4, 5
Keany Federat 23 24-N T-W 7-14-61 6710-KB 5688 4-1/2 5682 5516-40 GA-4 24,600 30,000 SWF
N )
Love Federat 23 24-N  7T-W 4£-10-61 6726-KB 5628 4-172 5640 ()} 5526-58, 5568-88 GA-%, 5 13,260 60,000 SWF
. : 12)  534C-60, 5398-5428 Ga-1, 2 43,294 60.00% . SWF
Mesa Federal 25  24-N  1-W 5-24-80 6721-KB 6555 5-142  £557 () 6264-77, 6285-92, 6352-60 Dakota 47,159 85,600 SWF
6364-68, 6392.6400, £416-36(BP}
(2] - 5442-70, 5184-92, GA-4, § 65,520 105,000 SWF
_ 5502-06, 5514-24 GA-5, & (BP}
- (3] 5274-94, $326-32, Ga-1, 2 64,436 80,000 SWF
5338-50
25 24-N  7-W 4-30-61 &838-KB 5788 4-1/2 5868 (1) 5714-40, 5770-78, 5788-5800GA-4, 5, 6 43,960 &2,000 SWF
(2)  5514-66, 5596-5622 GA-t, 2 34,292 44,000 SWF
Sperling Federal 30 24-N 6-W 12-5-59 ¢671-KB 6524 8523 (1) 6402-08, €430-54 Daxota 58,894 SWF
. (2}  5448-80 GA-4 61,530 SWF
{34 5280-5316, 53¢4-58 GA-1, 2 51,660 SWE
Ray Smith
Federat 1 1 13 24-N 8-W 3-13-63 2062-KB 5936 B A
13 24-N  B-W  131-60 7100-KB 6016 $-i72 6024 5926-34 GA-4 §5.000 £0,000 SOF
Southern Union .
Erncst Fedcral ‘D 21 24-N 7-W  2.58 6826-KB 5731 5-t2 5747 5507-5601 GA-4 39,060 25,000 SOF
Standacd of Texas
Federal C 21 24N 1-W 2-61 72715-KB 6180 4-1/2 5188 &076-96 GA-4 50,000 50,000 SOF
H 2l 24-N 1-W 8-61 2113-KB 6200 112 6196 5926-46 GA-4 45,000 52,500 SWF
o 27 4-N 7-W  6-50-57 7023-KB 6550 7 6941 (1) 5693-5765 GA-4, 5, 6 SOF  5512-63, 5603-49,
(2)  5512-5650 GA-1, 2 SOF  5488-5704, 57I8-65
267 24-N  7-W 1-27-58 6735-KB 5639 5-1/2 5633 5464-80, $688-98, GA-3 15,000 Oil Frac
3522-26. 5536-40 GA-5. & 10,000 (Three
7.000 Stages)
32,000 Total
A 19 24-N 7-w  11-51 7291-KB 6200 5-1/2 6200 6054-89, 6090-6104 GA-4, 5 30,000 39,000 SOF
A 20 T 24N T-W 8-57 734¢-KB 6269 7 6277 1) 6325-43 GA-# 30,000 30,000 SOF  6105-15, 6115-66
@y &n3-21 ' 15,000 15,000 SOF  6166-6217
(3i- 6128-43 (Re-Perf.§
G 26 24-N 1-w 9-57 6727-KB  665¢ 5-142 6825 £402-30 Dakota £2,200 12,000 SOF  5420-70, 5470-5520, 6241-90
K 22 4-N 1-W  12-5% 7068-KB 6018 5-1/2 €020 {1) 5855-76, 5881-89 25,000 SoF

(&34

Re-Perf. as abave

GA-4 25,000
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TABLE I

PRODUCTION HISTORY
ESCRITO GALLUP FIELD

RIO ARRIBA COUNTY, NEW MEXICO

ARKEA 1 AREA 11
Well Group A Well Group B Well Group C _Total Area 1 Well Group D Well Group E ~Well Group F Toral Area 1t Field Total
Qil Gas 0Oil Gas Git Gas Qil Gas Qil Gas 0Oil Gas 0Oil Gas Git Gas Oil Gas
Date {Bbls.) {MSCF) (Bbls.) (MSCF} (Bbls.] (MSCF} (Bbls.) {MSCF) (Bbls.) (MSCF) (Bbts.) (MSCF} (Bbls.} (MSCF) (Bbls.} IMSCF) (Bbls. ) (MSCF})
1957 2,529 2,529 2,529
1958 ©3,582 10,973 - 13,555 21,516 28,916 36,471
1959 . 10,508 20.4%% 10,397 15,177 2,268 11,160 23,673 46,836 13,044 24,570 19.044 24,570 42,727 71,406
1960 55,617 - 56,796 84,375 27,615 1,961 6,248 142,553 90,459 15,550 25,847 573 851 16,123 26,698 158,676 117,357
1961 283,565 456,005 104,304 171,281 1,505 3,879 389,374 63,165 9,604 21,297 38,107 91,060 83,076 258,866 130,787 373,223 526,161 1,002,388
1962 143,465 870,308 22,203 194,434 634 1,956 171, %02 1,063,698 8,993 50,686 28,081 140,416 62,453 316,263 99,527 527,371, 270,829 1,571,069
Jan. 1963} 3,845 30,916 834 2,913 1 163 4,680 39,052 123 2,791 1,992 6,557 3,903 22,535 6,618 31,883 ti, 298 70,935
Feb. 4,432 “32,013 629 4,200 15 163 5,076 36, 376 621 2,739 1,780 " 6,081 3,586 19,408 5,933 < 28,268 1,059 64, 644
Mazch 4,380 32,638 1,015 5,700 23 163 5.41% 38,501 567 3,035 1,808 9,205 4,239 27,113 6,614 40,019 12,032 8,520
¢ April 4,814 31,579 686 3,253 % 163 4,870 34,995 800 4,004 1,805 8, £68 3,885 25,901 5,450 38,571 11,360 73,566
May 4,455 33,988 897 3,135 56 163 - 5,208 37,286 736 3,824 2,086 8,159 4,064 256,399 6,386 38,382 12,094 15,648
June 4, 497 32,173 . 567 2,318 9% 163 5,158 34,654 626 3,194 2,199 12,634 3,742 23,459 - 6,567 39,287 11,725 73,911
July 4,570 39,410 479 1,380 81 163 5.130 40,953 589 2,902 1,508 7,538 3,964 19,469 6,061 29,909 1,191 70,882
August 4,98 38, 384 378 5,732 3 163 5,239 44,284 630 3,2%6 1,086 7,168 3,86 24,852 5.577 35,116 10,876 79,400
Sept. 6,684 45,486 140 3,259 20 163 6,844 18,908 552 1615 1,524 8,351 3,473 23,52% 5,549 33,492 12,393 82,400
Oct. 6.932 SE,487 133 2,277 33 163 7,104 53,927 852 2,622 1,468 7,161 3,656 22,123 5.976 31,906 13,080 85,833
Nov_ 5,147 46,523 165 2,138 - 163 5,312 48,824 636 i.803 1,413 6,151 3,578 20,73¢ 5,627 28.684 10,939 7T.508
Dec. 5.005 33.949 158 1,272 - - 5,163 35,221 306 B3¢ 1,545 7,218 3,263 19,066 5,114 27,118 10,277 62,339
Totat 1963 58,979 448,546 5,887 42,643 336 1,793 65,262 492,982 7,644 12,693 20,214 91,889 15,214 275,047 73,072 402,635 138,334 895,617
Grand Total $55, 716 1,852,154 246,768 448,150 6,764 25,036 889,248 2,325,340 82,751 §55,099 86,402 326,365 191,316 851,033 360,469 1,332,497 1,169,717 3,657,837
v
LIST OF WELLS BY GROUP
AREA I AREA II
Well Group A Well Group B Well Group C Well Group D Well Group E .. Well Group F
Cperator Well Operater Well Operator Welk Opezator Well Operator Well Operator Well
Lease No. Lease No. Lease No. Lease No Lease * No. Lease No.
BCO BCO Pan American . Eastezn BCO BCO
Coleen [ Y] Bigbce 1-16 John S Daskko 1-15 Federal 1-22 Lybrook 7-21 Byrd 5-23
2-17 Elizabeth 5-18 Lybrock 2-22
Elizabeth 1-18 Federal -7 Southern Union Val Reese 4-22
2-18 Judy 1-17 Errcest 1-27 Kenay 3.23 &-22
318 2-17 Love 2-23
418 State | AT Standard of Texas Val Reese
Naocy. 1-12 2-16 Federal 1-6-22 Blakety 6-23
2-12 -
Stephkenson k-22 Vat Reese
Connie 2-21
Val Reese
Conaie 1-21 Standard of Texas
5-21 Federal i-3-20
.
Ray Smith
Federal 2-13

Standard of Texas
Federal
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TABLE IV
FUTURE PRIMARY PERFORMANCE
ESCRITO GALLUP FIELD

Rio Arriba County, New Mexico

AREA 1. o AREA II
Total (15 wetls) Group D (2 wells)¥  Group E (3 wells) Group F (5 wells) Area 1I Total TOTAL FIELD
Qil . Gas Oit Gas Oil Gas Oil Gas 0il Gas Qil Gas
Year (Bbls.) (MSCF) (Bbls.) (MSCF) (Bbls.) (MSCF) " ({Bbls.) (MSCF) (Bbts.) {MSCF) (Bbls.} (MSCF)
Cumulative to 1-1-64 809,248 2,325, 340 82,751 155,099 86,402 326,365 191,316 » 851,033’ 360,469 1,332,497 1,169,717 3,657,837
1964 4?.40b 356,000 6, 760 17,420 13, 100 65, 500 35’, 400 178,120 55,200 261,040 102, 600 617,040
1965 19,200 144,000 5,500 14, 300 9,000 45,000 28, 600 146,400 43,100 205,700 62, 300 349, 700
1966 5,000 13,000 7'60'0 35,000 23,900 125,0k50 35,900 173,100 35,900 173,100
1967 ‘4,500 11, 700 5,000 25,000 19, 500 10’3,700 29,000 {140,400 29,000 140, 400
1968 _ 4,000 10, 400 4,000 204,000 15,400 82,350 23,400 112,800 23,450 112,800
196'; 4,000 10;400 13, 400 73,200 17,400 98,600 17; 400 98, 600
1970 3,500 9, 100 10, 600 57,950 14, 100 77,100 14, 100 77, 100
1971 3,000 7,800 8, 800 48,800 11,800 61,600 11,800 61,600
1972 3,000 ’ 7,800 7,100 39,650 10, 100 52,500 }C, 100 52,500
1973 3,000 7,800 3,000 40,800 3,000 40, 800
1974 2,500 ~ 6,500 Z..SOO 34,000 2,506" 34,000 '
1975 2,500 6,500 2,500 30,930 2,500 30,900
1976 : 2,500 6, 500 . ‘ 2, 500 27,900 » 2,500 27,900
Total Future Reserve 66, 600 500,000 49,700 129,220 38,100 190,500 162, 700 855:220 250,500 l,316,h440 317,100 1,816,440
Ultimate Reserve 875,848 2,825, 340 ":‘i32,451 284,319 124,502 516,865 354,016 1,706,253 610,969 2,548,937 1,486,817 5,474,277

* No future primary reserves™
assigned to Standard-Federal
1-6-22
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TABLE V

SUMMARY OF RESERVOIR PROPERTIES
AND OIL RESERVES

ESCRITO GALLUP FIELD

Rio Arriba County, New Mexico

As of January 1, 1964 .

Mayre Zone

Initial Reservoir Pressure, psig
Reservoir Temperature, °F

Oil Formation Volume Factor, vol/vol
Initial Oil Viscosity, cp

Average Porosity, per cent
Average Water Saturation, per cent
Effective Capacity Range, md-ft
Average Capacity, md-ft

Net Reservoir Vo:lume_, acre-feet
Initial Oil in Place, STB

Theoretical Efficiency - Primary Oil, per cent

Ultimate Theoretical Primary Resétves, STB: .

Production Summary - (Includes All Producing Zones)

Number of Qil Wells
Productive Surface Acres
Well Density - Acres per well

Cumulative Production, STB
Remaining Primary Oil Reserves, STB
Ultimate Primary Oil Reéovery, STB

. Cumulative Production ‘per well, STB
" Ultimate Primary Production per well, STB
Uitimate Primary Production per acre

Area 1

1842

155

1,349
0.53

12,7
5.0

3 to 1100 -

276

14,569
8,000,000

11.0
880, 000

.25
2420
96.8

809, 248
66, 600
875, 848

32,370
35,003
362

Area II

1842
155
1. 349
0.53

12.7
30.0

1to 120
38

4,988
2,550,000

12,0
306,000

11
1280
116.4

360,469
250, 500
610, 969

32,770
55,543
477

Total Field

1842
155

1.349

0.53

12,7

26,2

1 to 1100
203

19, 557
10, 550, 000

11.24
1,186,000

36
3700
10z.8

1,169,717
317,100
1,486,817

‘32,492
41, 300
402
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TABLE VI
'CASH FLOW SCHEDULE FOR AREA 1
PRIMARY DEPLETION OPERATIONS
ESCRITO GALLUP FIELD
Rio Arriba County, New Mexico
January 1, 1964

Project life, months - 19

Oil Production, MBbls. : 66.6
Gas sales, MMCF (1) 462
Gross oil revenue to working interest, M$ (2) 111.3
Gross gas revenie to working interest, M$ (3) 40, 2
Total gross working interest revenue, M$ 151.5
Operating expenses, M$ (4) 114,0
Operating income, M$ ' 37.5
© Capital investment, M$ 0.0
Cash flow, M$ 37.5
Present worth at 6%, M$ 35.9
Present worth at 12%, M$ 34.4
Present worth at 18%, M$ ,33.2
Present worth at 30%, M$ ' 31.0

(1) Estimated lease gas usage at 2 MMCF /month

(2) Gross price, 38° API oil = $2.71/Bbl.
Working interest = 75% :
State and local taxes = 6. 71415%
Transportation charges = $0. 30/Bbl.
Working interest revenue after taxes and transportation = $1.671/Bbl.

(3) Average gas price after compression = $0.135/MCF,
including liquids.
Compression costs = $0.01/MCF
State and local taxes = 6.71415% '
Working interest revenue after compression and taxes = $0.08%/MCF

(4) Operatihg expense = $305/well/mo. + $95/well/mo. additional

compression charge.

TABLE VI
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TABLE vil n
CASH FLOW SCHEDULE FOR AREA L
WATER INJECTION OPERATIONS BEGINNING OCTOBER 1, 1964
ESCRITO GALLUP FIELD
RIO ARRIBA COUNTY, NEW MEXICO
January 1, 1964
Qit Gas Water Gross Oil  Gross Gas Total Gross Expensrs" Operating  Capital o Cash  Cumutative Prescnt Worth (M3}
Production Saltsl Production Revenueto Value}to W. }. Reveoue Wells Plant and Water Additional Total Trcome  Investment Flow Cash Floa at 6 per cent  at 12 per cent  at 18 pec cent 2t 30 per cent
Year {MBbls) {MMCF) {(MBbls) w. L2 (M$) w.or 7(M8$}y {M3) (M%) Handling (M$) Fuel (M$) (M$) (MS) (¢S85 {M$) M$) (M$) (M$) (M) M8}
1964 27.9 164.3 2.6 46.6 14.3 .9 54.0 8.2 0.0 62.2 u.n 2850 {2663y (2869 (235.6) (251.6) 1245.2) (233.6)
1965 3.3 191.0 - 3.5 50.6 16.6 87.2 96.0 32.9 0.0 128.9 (61.7) 5.0 (617 (328.0, ¢ 56.5) ¢ 52.0) t 4s. 10 ( 31.86)
1966 7.5 123.0 29.6 1272.8 19.7 138.3 120.0 32.9 0.0 152.9 f15.1) 65.0 (73.9) (L {68 &) ( 59.8) 52.5) {4121
1967 315.0 0.0% 226.2 526.4 o.e 526.4 ¢ 91.5 32.9 ' 0.6 1244 4020 0.0 2.0 ¢ 5.4 327.8 270.14 225.2 160.5
1968 1401 o.a 53,6 735.4 0.0 735.4 91.5 32.9 0.0 124.4 6110 0.0 611.0 605.6 170,14 386.9 2301 187.6
1969 218.7 0.9 198.2 3654 0.0 355.4 65.9 32.9 0 102,56 262.6 0,0 262.6 BER.2Z 190.6 1408 105.7 62,0
1970 52.5 9.0 1.114.6 87.17 9.0 _sn7 36.¢ t0.u 6.0 52.6 35.1 0.0 993.3 24.0 16.8 12.0 6.4
Tetals  1,165.0 478.3  2,703.7 1,.939.9 11.6 1,9%i.5 555.5 182,17 16.0 748.2 1.233.3 3390 903.3 628.8 43105 281.2 100.1
1. Estimated lease gas usage at 50 MMCF [yzar during water{looding. *Gas sales no tanger cconomical.
. Net oil price = $2.71/Bb1 for 33°API oil tess $0.30/Bbl Transportation costs = $2.41{Bbt. -
15 %

Working interest = 75.0 %; state 2nd local taxes = &,714
Working interest revenuc aftectaxes and transportation % $1.671/Gross Bbi produced.

3. Average gas price after compression = $0. l!SIMCE;. inctuding liquids
Compression costs = $0.01/MCF; state and tocal taxes = 6.70415%
Working interest revence after compression and taxes = $0.0870/MCF

4. Operating expesse = $305/well/month + $95 /wilt ferionts additional compression charge during gas sates;
injection plant 20d watec handling @ $9.43/Bbl. injected,

5. Capital investment - 1964: Drill and equip one injection well: § 65,000 1966: Additional 1ift equipment 5 wells = $565,000

Convert 2 producers to injectors 15,000
Develop water supply 50,000
Water plant and lines 135,000
$205,000
i
i
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TABLE VIII
COMPARISON OF CASES FOR AREA I

ESCRITO GALLUP FIELD

Rio Arriba County, New Mexico

January 1, 1964

Waterflood

Primary
Depletion
PROJECTED AFTER JANUARY 1, 1964

Project life, years - 1.6
Qil production, MBbls, 66.6
Sales gas, MMCF 462.0
Gross working interest income, M$ 151.5
Operating expense, M$ 144, 0
Operating income, M$ ¢ 37.5
Capital investment, M$ 0.0
Total cash flow, M$ 37.5
" Present worth at 6 per cent, M$ 35.9
Present worth at 12 per cent, M$ ' 34.4
Present worth at 18 per cent, M$§ 33.2
Present worth at 30 per cent, M$ 31.0

ECONOMIC Y ARDSTICKS

Payout time, years .

Ratio of operating income to investment

Ratio of cash flow to investment

Ratio of 6 per cent present worth to investment, M$
Recovery costs, $/barrel

Average Annual Rate of Return, per cent

Operations Inc remental

7.0 5.4
1161.0 1094. 4
478.3 16.3
1981.5 1830.0
748.2 634.2
1233.3 1195.8
330.0 330.0
903.3 865.8
628.8 592.9
431.5 397.1
287.2 254.0
101.1 70.1
4.0 4.1

3.7 3.6 |
2.7 2.6
1.9 1.8
0.93 0.88

34
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BEFORE THE OIL CONSERVATION COMMISSION OF NEW MEXICO A f>

g IN THE MATTER OF THE APPLICATION

% OF BCO, INC., FOR APPROVAL OF THE 1o
: ESCRITO GALLUP POOL UNIT AGREEMENT o 2]

EMBRACING 3123.88 ACRES, MORE OR e P
A : LESS, .LOCATED IN TOWNSHIP 24 NORTH, : : s

e ~ RANGES 7 and 8 WEST, K.M.P.M., SAN S gt

- . JUAN AND RIO ARRIBA COUNTIES, NEW B e R v
MEXICO; FOR ADMINISTRATIVE PROVISION - B LR

FOR EXPANSION OF SAID UNIT; AND FOR R SR
APPROVAL OF A WATER FLOOD PROJECT ~ Do T
3 WITHIN SAID UNIT AND FOR PERMISSION o .
; TO PRODUCE UNIT WELLS INTO A CENTRAL : v R
| TANK BATTERY..: co E N

Comes now applieant BCO, Inc.,:and respectfully~requestsj;/é“f
approval of the Oil Conservation Commission of New Mexico of ' j
the Escrlto Gallup Pool Unit- Agreement ‘with admrnistratlve pro—ﬂ
cedure for expan51on of theﬂonlt area, permrssron to install and
operate a- water flood within sald unit, and permlsSLOn to produce
S the unrt wells into a central tank battery. The Escrito Gallup

Pool Unit Agreement embraces the followrng described acreage~

TOWNSHIP 24 NORTH, RANGE 7 WEST, N.M.P.M.

. Section 7 - §/2

: Section 16 - S§/2

, Section 17 - All

- Section 18 - All
‘Section 19 -:E/2 NE/4
Section 20 - N/2..
Section 21 - N/2

TOWNSHIP 24 NG 1", RAN"E 8 WEST, N.M.P.M.

Section 12 - SE74
Section 13-— E/2

containing 3l23 88 acres, more or less, in San Juan and Rio Arriba

g Counties,. New Mexrco, ‘and in*support thereof: would show: ‘

‘ ‘1. That the Escrito Gallup Pool Unit Agreement is: flled

with the Commission as a separate eXhlblt, andrmade a part of thrs |

application.
BOCRET NUQLEE

/(/**"




2. That the Escrito Gallup Pool Unit Agreement has been
submitted to the United States Geologicai Survey‘and the office
of the Commissioner of Public Lands of the State of New Mexico for
approval.

3. That the attached ‘plat, marked as Exhibit 1, shows the
Esc¥ito Gallup Pool Unit Area, and the surrounding area,

4. That production in the Escrito Gallup Pool-is at an
advanced stage of depletion and that recovery by primary methods
is at or near the economic limit. )

5. That engineering investigations indicate that water-
flooding of the area embraced within the Escrito Gallup Pool Unit
Agreément'is pltysically and econonically feasible and that the
proposed unitization and secondary recovery operatiéns within the
unit area will result in the recovery of hydrocarbons which could
not otherwise be recovered and is therefore in the interests of
consérvation and the prevehtioﬁ of waste. | )

6. That all operators of producing properties within thé
unit area have been given an opportunity to participate in the
Escrito Gallup Pool Unit and that a sufficient proportion of the
working interest has been committed to the unit to effectively"
control secondary recovery operations.

”f; That the formation to be unitized and waterflooded is
%%e Gallup Sandstone member of the Mancos Formation“6f'£he Upper . -
Cretaceous Period, as found between the subsurface depths of
5910 feet and 6170 feet, measured from the Kelly bushing in the
BCO, Inc., Elizabeth Federal No. 1 Well, located 990 feet from the
East line and 1950 from the North line of Section 18, Township 24

Noxrth, Range 7 West, N.M.P.M., Rio Arriba County.

8. All proposed injection wells are or will be compléted in

-2
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= &“, STATE OF NEW MEXICO
s & STATE ENGINEER OFFICE
SANTA FE "
s. E. REYNOLDS ADDRESS CORRESPONDENCE TO:
STATE ENGINEER September 22, 1954 STATE CAPITOL

‘'SANTA FE, N. M.

87501

Mr. A, L. Porter, Jr.
Secretary-Director

0il Conservation Commission
Santa Fe, New Mexico

Dear Mr. Porter:

Reference is made to the application of BCO, Inc., which
seeks approval of a waterflood project in the Escrito
Gallup Pool located in Township 24 North, Ranges 7 and

8 West. The proposed water injecticn wells are the BCO,
Inc., Elizabeth-Federal No. 1, BCO, Inc., Judy-Federal

No. 1 and BCO, Inc:, Nancy-Federal No. 1. The diagrammatic
sketches which were attached to the aspplication indicate
that injection will be down 2 3/8-inch tubiﬁb in each well

under a packer set below the top of the cement surrounding
the production casing.

It appears that from examination of the information submitted
that no threat of contamination to the fresh waters which

may exist in the area will occur. Therefore, this office
offers no objection to the granting of the application.

o

\—-——"'—
Yours truly,

S. E. Reynolds
State Engineer

FEI/ma By: :
cc-—-Jason Kellahin ‘ Frank E. Irby
Chief
Water Rights Div,




BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICO FOR
THE PURPOSE OF CON3IDERING:

CASE No. 3114
Order No. R- 4#//. 2
APPLICATION OF BCO, INC.,

FOR A WATERFLOOD PROJECT, SAN JUAN ANTRIQDROKX
TERBESRDCXX RIO ARRIBA COUNTIES, NEW MEXICO.

ORDER OF THE COMMISSION

BY THE COMMISSION:

This cause came on for hearing at 9 o'clock a.m. on
October 28 , 1964, at Santa Fe, New Mexico, before Examiner
Daniel S. Nutter .

ve .
NOW, on this day of /%/b , 196! _, the Commission,
a quorum being present, ‘having considered the testimony, the record,
and the recommendations of the Examiner, and belng fully advised
in the premises,

FINDS:

(1) That due public notice having been given as requlred by
law, the Commission has Jurlsdlctlon of this cause and the subject .
matter thereof.

(2) That the applicant, BCO, Inc.

seeks permission to institute a waterflood project in the

v v
~ in the Escrito_Gallup Pool Unit Area
Escrito-Gallup 0il Pool/by the injection of water into the
Gallup formation through three injection wells in
R :
Sections 17 and 18 , Township _ 24 North, Range_'?l&_leﬂj

and SecfiéﬁrlszTOWnShip 24 North, Range 8 West

/’IIZ’I”’"‘ e/ NMPM, __ san Juan SouehyxterMenioa:
m’e’c
and RlO Arrlba Counties, New Mexico.

(3) That the wells in thexprOJect area are in an advanced

state df[aepletion and should properly be classified as “stripper"

wells. : ' o e

(4) That the proposed waterflood project should result in the

PR

recovery of otherwise unrecoverable o0il, thereby preventing waste.




. (5) That the subject application should be approved and the
"

i ct %h&uld be governed by the provisions of Rules 701, 702, and

703 of ?he Commission Rules and Regulations.

IT IS THEREFORE ORDERED:

(1) That the applicant, BCO, Inc.

" is hereby authorized to institute a waterflood project in the
. I e
in the Escrito Gallup Pool Unit Area
Pobl\by the injection of water into the

. . -
Escrito-Gallup 0il Pool

Y

Gallup formation through the following-described wells .’

v
A T——— NOTtIT—R ——West
R=—=TOWIISIILpD" NULLIT, "OIrOe—— ’
~SoutRe—— LastT

NMPM, o 7

Judy Federal Weu No. 1 Unit P oF
N 7&E&cdérﬂ*1 /77 7C;~¢u‘;£17; JF{;llnﬂai &?;—1pl- 7 lsasl

C{az&lae‘H\ Fed erdd toetl Uo. ( l[nt"}‘Hmmc
SoetCoue /3 T 2«4 AN @7LJ
[\)a,ncu’ t-ederz’( e/ l*Jo./,v lzlm:‘)‘"Po‘F
Sec‘[cm 2 TZ‘{Z\)’ ng

(2) That the subject waterflood project shall be governed
by the provisions of Rules 701, 702, and 703 of the Commission

\
Rules and Regqulations.

(3) That monthl? progress reports of the waterfloodrproject
herein authorized qhall be submltted to the Commission in accord-
ance with Rules 704 and %&E& of the Commission Rules and Regula-
tions.

{4) That jurisdiction of this‘cause is retaidéd for the

éntry of such further orders as the Commission may deem necessary.

DONE at Santa Fe, New Mexico, on the day and yearnhergln—
above designated.
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Mr. Jason Kellahin
Kellahin & Fox

Attorneys at Law | Zé
post Office Box 1769 ) W
Santa Fe, New Mexico _ é;lﬁbﬁ7/

Gemttemen: '

" Enclosed herewith is Commission Order No. R~ 2796 | antered in Ca
No. 3114+ sppaoving the Ma@@l@ e
Water Flood Project. 2 ‘ . y :

& Lo

our calculations, when all of the authorized injection
wells have been placed on active injection, the maximum allowakle which this -
project will be eligible to receive under the provisions of Rule 701-E-3

is 2120 2120 barrels per day. :

Please report any error in this calculated maximum allowable immediately,
both to the Santa Fe office of the Commission and the asppropriate District
prorstion office.

In oxder that. the allowable assigned to the project may be kept current,
and in order that the operator may fully benefit from the allowable provisions
of Rule 701, it behooves him to promptly notify both of the aforementioned
Commission offices by letter of any change in the status of wells in the project

~ ares, l.e., when active injeoEion commences, whan additional injection or
producing wells are drilled, when sdditional wells are acauired through purchase
or unitization, when wells have recelved a response to water injection, etc.

Your‘noopsrhtion'in keeping the Commlssion sc informed as to the status
-of the project and the wells therein will be appreciated.

Very truly yours,

o A. L. PORTER, Jr.
cc: OCC ~ Hobbs & Aztec - Secretary-Director

Mr. Frank Irby




BEFCRE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MBXICO

i IN THE MATTER OF THE HEARING

f CALLED BY THE OIL CONSERVATION
COMMIZSION OF NEW MEXICO FOR
THE PURPOSE OF CONSIDERIKG:

: : » CASE No. 3114
1 Ordeér No. R-2796

oo ST APPLICATION OF BCO, INC., FOR A
WATERFLOOD PROJECT, SAN JUAN AND
RIO ARRIBA COUNTIRS, NEW MEXICO.

ORDER_OF THE COMMISSION

BY THE COMMISSION:

~ This cause came on for hearing at 9 o’clock a.m. on October
28, 1964, at Santa Fe, New Mexico, before Examiner Daniel 8. Nuttdgr.

NOW, on this_ 14th gay of December, 1964, the Commission, 3
quorum being present, having considered the testimony, the record,
and the recommendations of the Examiner, and being fully advised
in the premises,

FINDS:

: (1) That due public notice having been given as required by
o law, the Commission has jurisdiction of this cause and the subject
matter thereof.,

(2) That the applicant, BCO, Inc., seeks permission to
institute a waterflood project in the Escrito-Gallup 0il Pool in
the Escrito Gallup Pool Unit Area by the injection of water into
the Gallup formation through three injection wells in Sections 17
and 18, Township 24 North, Range 7 West, and Section 12, Township
24 North, Range 8 West, NMPM, San Juan and Rio Arriba Counties,

AT YT anracmeew §

(3) That the wells in the project area are in an advanced
state of depletion and ghould properly be classified as “stripper!
viells.

(4) That the proposed waterflood project should result in
the recovery of otherwise unrecoverable oil, thereby preventing
waste,

i (5} That the subject application should be approved and thd
) ) project snould be governsd by the provisions of Rulaes 701, 702, and

703 of the Commission Rules and Regulations.
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{1)  hat ¢ £

BCC, Ina., is hereby avthorized to.
titute a waterd joﬁ 3

’ *toin the Bsexito-Gallup O1l Pool in
itha Bserito Gallup Povl Unit Area by the injection of water into
'the Gallup formation through the following-described wells:

M Judy Pederal YWell No. 1, Upit P of Section 17,

: : . Townehip 24 Woxth, Rawge 7 Wast _
‘ | :
3 Elizabeth Pederal Well No. 1, Unit B of Ssc- !
-

tion 18, Towanship 24 Noxth, Range 7 West i

‘ Nancy Federal Well Mo, &, Unit P of Secticn 12,
b . Township 24 Horth, Range 8 West

¥

‘ {2) 9hat the subject waterflood project shall ba governad
; ihy the provisions of Rules 701, 702, and 703 of the uommlssion ‘
Rules and Regulations. ‘

3 ‘ ;
{ (3} fThat monthly progresg rxeports of the waterflood project
herein authorized shall be submitted to the Coxalgsion in accor~-
danee with Ruales 704 and 1119 of the Comnission Kules and Regula=-
tions. '

(4) That jurisdiction of this cavse ie vetained for the
: entry of such further orders as the Commissilon way deen neces-
N E E2AXY .,

:

!
o ;
L DOHI at Santa Fe, Hew Mexico, on the day and yesr herein- é
' above desgiqgnated.

! i SEATE OF Wi ﬁEXICO s
| 01T COWQ&RVATI 5 COMMISSTON

T d s, Sa WALK::» 3 ’*Iu'ﬁ)e:!,
£ ) v
///;:P ; //’" :,'/ ‘// e /
L ;Zl, LS e R L
i, L. PORTER, Jxr., Meunber & Scoretarcy
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ClL CONSERVATION COMMISSION
P. O, BOX 871

SANTA FE, NEW MEXICO

December 14, 1964

Mx. Jason Kellahin

Kellahin & Fox

Attorneys at Law

Post Office Box 1769 : :
Santa PFe, New Mexico

“pDear Mr. Kellahin:

Enclosed herewith is Commisasion Order No. R-2796, entered in
Caye MNo. 3114, spproving the BCO Escrito Gallup Waterflood
Project. ¢

Injection is to be through the three authorized injection wells
which shall be equipped with 2 3/8~inch tubing and with packers,
which shall be set within 100 feet of the uppexrmost pexrforation.

As to allowable, our calculations indicate that when all of the
suthorized injection wells have been placed on active injection,
the maximum allowable which this project will be eligible to
recaive under the provisions of Rule 701-B-3 is 2120 barrels per
day.

Please report any error in this calculated maximum allowable im-
mediately both to the sSanta Pe office of the Commission and the
appropriate district proration office.

In oxdexr that the allowable assigned to the project may be kept
cuyxent, and in oxder that the operator may fully benefit from
the allowable provisions of Rule 701, it hehooves him to promptly
notify both of the aforementioned Commission offices by letter of
&ny change in the status of wells in tha project srea, i.e., when
active injection commences, when additional injection or producing




OIL CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

rage -2
"Mr. Jason Kellahin

vells sre drilled, when additional wells are acguired through
purchase or unitization, when wells have raceived a response to
water injection, etc.

- Your cooperation in keeping the Commission so informed as to the
status of the project and the wells therein will be appreciated.

Very truly yours,

aA. L. PORTER, JY.
S8ecretary~Director

ALP/ix

co 01l Congexrvation Commission:
Bobbs
Astec

Mr. Pxank Irby
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: 22 CORE LABORATORIES, inc. -
s == Petrolewnt Reservoir Engbiecring
- & DALLAS, TEXAS
WATER ANAI.YSIS
’ File. IWIL -6l 2 _
Company._ BCO, Tnc. ____Well Name____ __Sample No._ 1.
Formation_ . Depth__ Sampled From __Water Source Well
Location Field__ Escrito _ __Coinnty _ State
Date Samplcd,-,}o‘ez‘&* _._Date Analyzed 10-28-6h Engineer RAL
* Total Dissolved Solids___828 ___mg L calculated Sp. Gr. 1,001 @ _T75_°F,
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p“ —_Y:_E,,__-A-
Constituents meq /1L mg/[, Constitucnts megg /L mg/L
Sm}ium “,A.J:(_),'.".!'?A e 239 . 59 S ,.‘, Chloride — Q.L 3‘4 12 106
Calcium 0.0 R ‘ Bicarbormate __6.92 _ hppaip
Magnesium € 0.0 0.0 . Sulfate  * _3.19 153,49 (Grav.)
Iren o 936_ .0 Casbopate __ %0~ 0.0
Barium 0.0 __ - 0.0 (Grav 2) Hydeoxide _%.Q 00 |
20 15 10 5 0 5 10 15 20
1 Na WWWWWWPH. LU LU O el mllnumﬂﬂm Cl 1
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H. M. SHEARIN
MANAGER, BOMESTICOPERATIONS,

w. P. SCHOLTZ .S’E:
MANAOEP,FOREIGK@PERATIONS

CORE LABORATORIES, Inc.

BOX 10185, DALLAS 7, TEXAS « CABLE: CORELAB

-: JAMES L. MOORE o ) mePLrTO
ASSISTANT MaNAOER T Ergfneermg é Consu]fmg Departmen! SUITE 209 GULF BUILDING
I. F. ROEBUCK, JR. b 4 1 64: BOX 223
i ASSISTANT MANAGER Novem er » 9 ] ¢ MIDLAND, TEXAS

/3’ ,64-499,2
A PR
New Mexico Oil Conservation Commission T

Post Office Box 871 %
Santa Fe, New Mexico ) & ’

Attention: Mr. Dariel S. Nutter, Examiner:

Gentlemen:

Pursuant to the réquest of Examiner in the hearing of the
: application of BCO, Inc., for authority to perform a water
\ : injection operation in a portion of the Escrito Gallup Pool, San
Juan and Rio Arriba Counties, New Mexico, we submit a copy
of the analysis performed 6n a water sample taken from the
BCO water supply well located in Section 18, Township 24 North,
Range 7 West, Rio Arriba County, New Mexico. As you recall, this
is water taken from a sand located approximately 1900 feet belovr
the surfate, and it is water that the operator plans to use in the
proposed waterflood-operation. By a copy of this letter we are
also transmitting a copy of the water anilysis to Mr. Frank Irby,
! State Engineer of New Mexico. '

Very truly yours,

S SERTTRES

CORE LABORATORIES, INC.

1 S
: T. C. Carlson
Resident Engineer

; TCC:fp
j cc: Mr. Frank Irby
Mr. Harry L. Bigbee
Mr. Harry R. Bi‘gb?ke B
Mr, Jason W. Kellahin o
USGS8, Roswell -
Enclosure

UNITED STATES CANADA SOUTH AMERICA EUROPE AFRICA AUSTRALIA
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WELL STATUS AND PRODUCTION SUMMARY
UNIT AREA : )
ESCRITO GALLUP POOL
Rio Arriba County, New Mexico
Totat CURRENT STATUS Cum. Oil
COperator - Well Location Completion Depth Production Casing Production - August, 1964 Prod. to
Lease No. UL 5 T R Date (Ft.} Size (in.] Depth({t.]} Perforated Interval Well Qil (bbls.) Water (bbls.) Gas (MCF) 5-1-64
BCO, Inc.
Coleen Federal 1 J 17 24 7 5-17-60 5215 i-1/2 6215 5128-56 Pump - - ~ 7 54,227
ts 2 L 17 24 ? 6-15-¢0 6102 4-1/2 €102 5970-6014; 6032-44 Gas Lift 535 - 5,580 65, 320
Elizabeth Federal 1 H 18 24 7 10-7-60 7227 5-1/2 1227 6108-33 Pump - - L. 57,275
2 [+ 18 24 T 11-11-00 6110 $-1/2 6110 5971-86, €014-22 Pump 369 - 3,720 69,003
3 E 18 24 7 12-61 6033 4-1/2 5038 5917-26, 5930-42, Gas Lift - = . - 21,765
LR 56&3-70
+ G 18 24 7 1-62 6238 cog-1f2 6238 ' 6128-43, 6172-78 Pump - - - 12,931
5 I is 24 7 i2-61 “-6k12 4-1/2 6100 5986-6016, 6036-42 Shut-In - - - 2,174
Federal 2 M 7 24 ? 4-4-5) 6154 5-1/2 63148 6000-22 Flow 59 - - 5,395
Federal - 3 1 C 21 24 7 2-01 6183 4-1/2 6188 6076-96 Flow 448 - 6,296 48,475
1 A 19 24 T 11-57 2200 5-1/2 5200 5054-80, ©090-6104 Pump 165 - 330 16,289
4 Federal-3, Report 2 1 A 20 24 T 8-57 6277 ? 6277 6113-21,6128-43 Shut-In - ~ - 34,752
Judy Federal t P (724 7 2-20-60 7239 5-1/2 6313 6110-%0 Shut-In - - - 55,023
. 2 K 177 24 7 10-8-60 6110 4-1/2 6110 5832-50, 5696-5906 Gas Lift - ~ - 50, 192
5926-3b6
: Nancy Foderal i P 12 24 8 2-61 6203 1-1/2 6203 ©104-20, 5147-53 Pump - ~ - 62,683
P . 2 o 12 24 8 12-61 6148 1-1/2 6148 6056-70, 6097-6104 Flow 437 - 2,480 24,955
» —m State 1 M 16 24 7 2-1-60 6350 5-1/2 6350 6070-986 Shut-In - - - 35,644
?§ 2 L 16 24 7 10-50 6140 1-1/2 6140 5905-32 . Shut-In - - - 1,382
B
o 3 Val Reesce & Associates, Inc.
- Connic Federat 2 D 21 24 7 4-27-60 6243 5-1/2 6241 6072-‘?8 Pump 186 - 2,732 56,458
liay Emith B
Federal r4 A 13 24 8 11-60 6024 3-1/2 6024 5926- 34 Flow 412 - - 47,885

Total

19 wells 2,611 [} 2),138 721,729
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SUMMARY OF RESERVOIR PROPERTIES
) UNIT AREA
ESCRITO GALLUP POOL

Rio Arriba County, New Mexico

Initial R.eservoir Pressure, psig

Reservoir Temperature, °F

Initial Formation Vélume fFaptor, vol/vol

’Initial Oil Viscosity, cp.

Initial Gas-Oil Ratio, cf/bbl.

Average Porosity, per‘;éent

Average Water Saturation, pei‘ cent

Average Capacity, md-ft |

Net Reservoir V(’ﬂtime, Acre-feet

Net Effective O,il'Initially in Place, Bbls.
Maximum Oil Producing Rate (April 1961) Bbl/Day
Current Oil Producing Rate (August 1964) Bbl/Day
Current Reservoir Pressure (May 1964) psig
Current Gas-0Oil Ratio {August 1964) cf/bbl.

Current Water-Oil Ration (August 1964) Bbl/Bbl

" Cumulative Oil Produced to 9-1-64, Bbl.

Number of wells L g

//.‘w’ ) f_: }

L%

f.7y
jv‘\‘-‘ o S f
A S ;

-, .
oy
2

1.349

687
12.7
25,0

276
10,069.7

5,516,000

1,512
84.2

470

8096
0.0

721,729

19

EXHIBIT
10-28-64
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PRODUCTION HISTORY
UNIT AREA
ESCRITO GALLUP POOL

Rio Arriba County,

Gas

) ‘No.
Date Wells

9-57 1
10 1
“11 1
12 1
Annual Total

58

1-
2
3
4
5
6
i
8

NNNNN‘NNNNNNF’

Annual Total

-
[}

o

=]

@@-IO“U"-FWN

2
2
2
2
2
2
2
2
2
2
2
2

Annual Tot al

1-60 2
2 4
3 4
4 5
5 6
6 1
7 1
-8 1
9 1
10 9
1i 10
12 11

Annual Total

Qil Water

(Bbls) (Bbis] {(MCF)
422
1,194
313
. 600
2,529 0 0
360
486
556
1,925
1,825
1,113
1,261
1,556
1,419
1,378
1,307
1,369
14, 555 o 0
1, 350 1,742
1,160 1,531
1,254 1,651
1,236 1,586
1,223 1,579
1,206 1,571
1,193 1,557
1,159 f 1,549
1,132 1, 147
1,106 1,118
699 697
1,176 1,206
13,894 0 16, 940
972 983
3,315 1,448
5,958 154
5,507 1,096
10, 2217 },043
11, 385 2,958
14,955 3,224
13,938 3,250
14,403 3,411
15,309 3,727
37.313 4,478
10, 692 4,653
123,974 0 30,425

New Mexico

e

No.

Date Wells

1-61 11 -

2 11
3 15
4 15
5 15
6 15
i 15
8 15
9 15
10 15
11 15
12 - 17
Annual Total

1-62 18
2 18
3 18
4 19
5 19
6 19
7 19
8 19
9 19
i0 19
11 19
i2 19
Annual Total

1
o~
w

19
19
19
19
19
19
19
19
19
10 19
11 .19
12 19
Annual Total

64 19 .

}-

2 19
3 19
4 19
5 19
6 19
7 19
8 19
Annual Total

Cum. to 9-1-64 721,729 254

Gas

3,679 ey

Oil Water
{ Bbls) {Bbls) {MCF)
22,592 8,260
23,445 9,866
24,099 1! 9,953
45,408 18 19, 146
44,152 19,840
38,005 28,233
34,931 46,2170
26,938 7 46, 244
20,930 70 47,150
24,743 48,085
23,997 60, 367
17,387 . 56,413
346, 627 106 399,887
18,997 16 43,154
13,478 10 54,537
14,5178 1 63,226
13,839 60,894
17,883 107,063
13,891 5 110,880
11,389 90, 396
10,547 2 91,359
10, 159 . 72,437
8,830 80,025
7,478 61,618
6,826 4 59,963
147,895 47 895, 552
-
3,513 29,97
3,919 7 29,501
3,545 30 25,910
3,102 23,552
3,817 28,403
3,607 64 23,374
4,019 35,125
4,135 36,690
5,086 37,975
5,330 42,823
3,649 38, 705
3,679 217,651
47,401 101 379, 688
3,889 26,585
3,576 18,966
3,985 28,135
2,899 } 26,252
2,892 17,828
2,800 20,821
2,202 18, 389
2,611 : 21,138
24,854 ) 178, 114
1,900, 606

EXH!BIT
10-28-64
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PROPOSED WATER INJECTION WELL

. BCO, INC., ELIZABETH FEDERAL NO, | C
Escrito Gallup Poot, Sec. 18, T24N, RIW - .
r/\. Rio Arriba County, New Mexico - <
d .
- 5(————— Water Injection
[—- 1257' GL. Elevation

i

: )

. 8-5/8" OD Surface Casing

} :
i
-
© i

g —-—— 225

i
i H
. H TN
. ; .- AA zb,.

” AN
V- v ,
: - 5~1/2"" OD Production Casing -
2-3/8" OD Tubing
. i~ S A ey
:’ i arr— e Sy e
f!u]&' Cement Togp , K M
Packer - 6023" (calculated) o
e et ¥ ¢ .
‘ — 6i08¢ . R
Gallup Perforations RS (“.
6133°
e
7100' PBTD

D - 7227¢

EXHIBIT
R
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PROPOSED WATFER INJECTION WELL

BCO, INC., JUDY FEDERAL NO. 1
Escrito Galtup Pool. Sec. 17, T24N, R7W
Rio Arriba County, New Mexico

10-3/4" OD Surface Casing

—&———— Water Injection

{— 7300' GL Elevation

—-—  2E5'

N

2-3/8" OD Tubing

e

TD - 1239

Packer - 5967 ———]

5-1/2" OD Production Casing

EXHIBIT

5616' Cement Top
{calculated)

- 61104

Gallup Perforations

- 6140

6279' PBTD

-




PROPOSED WATER INJECTION WELL

BCO, INC., NANCY FEDERAL N0, 1 i
Escrito Gallup Pool, Sec. 12, T 24N, R8W
i San Juan County, New Mexico -

; s

: ~————— Water Injection

r_‘ 7245' GL Elevation i

8-5/8'" OD Surface Casing

4-1/2' Production Casing
2-3/8" OD Tubing e i e e Y

e s« -

, ——

3 5202 Cement Top
{calculated}

Packer 6100"

Gallup Perforations

Gatlup Perforations

TD - 6203

EXHIBIT
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BEFORE THE

NEW MEXICO OIL CONSERVATION COMMISSION

Santa Fe, New Mexico

October 28, 1964

'EXAMINER HEARING

IN THE MATTER OF:

Application of BCO, Inc. for a unit
agreement, San Juan and Rio Arriba
Counties, New Mexico.

Application of BCO, Inc. for a waterflood

project, San Juan and Rio Arriba Counties,
New Mexico.

BEFORE:

MR. DANIEL S. NUTTER, Examiner

TRANSCRIPT OF HEARING

Case N

Case No. 113"
(\;—?114

\

e
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-~ z———‘/

et e ___..__________._—-————__,_—-_..__,_,_———._‘______.

"

\ MR, NUTTBER: The Hearing will come tO order, pleasc.

’

dearniey

-meier

DEPOSITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY cory, CONVEhiTIONS

SPECIALIZING INg

The first case this morning will be case 3113.

AR. DURRETT: Application of BCO, Inc. for a unit

agyxeement, san Juan and Rio Arriba Counties, New Mexico.

MR. KELLAHIN: Jason Kellahin, Zellahin and Fox;

Santa Fe, representing the applicant. vie would like to ask

at this time that the casc be consolidated, for the purposes

of testimony., with Case 3114.

MR. NUTTER: e will call Case 3114.

MR. DURRETT: Application of BCO, IncC. for a

_waterflood project, san Juan and Rio Arriba.Counties, New

Mexico.

MR. NUTTER: Cases 3113 and 3114 will be consolidated

for the testimony .

MR. KELLAHIN: We have two witnesses W& would 1like

to have swoIrn, please. Mr. Bigbee and Mr. Caxlson.

(viitnesses sworn.)

HARRY R. B { ¢'B E E, having peen first duly sworn, wWas

exanined and testified as follovs:

DIRECT EXAMINATION

Would you state your naixe, please?

My name is Harry R. Bigbece.

what business are you cngaged in, Mr. Bigbee?




) PAGE 3
2 A I work for BCO, Inc., wmore like managyer.
5 ,
g 0 Do you hold an office in BCO, Inc?
8
! H A Yes, sir.
|
.
‘ e X o 0 What is that office?
i = 3
- % ; A Vice-President.
: fo ko] 5
i e Bz
i = & % Q In connection with yvour position as Vice-President
Gos 5 ::;' '
2 ¥ 3 of BCO, Inc., have you had anytlring to do with tne formation
e I3
GO S of a proposed unit for an Escrito Gallup 0il Pool?
! ot . &
| Qe 3 ?‘
< w
e oz % A Yes.
N é x .
. . ]
. z 8 0 Are you familiar with the unit agreement that has
a 7 %
.Eg e 5 been proposed in this Application?
Q a ! .
! - .
Fery i ¢ A Yes, sir.
e -z 8
= & o2 ] it e A
s < = (WJhereupon, Exhibit Number
D 8o 1 marked for identification.)
= v - .
0 I hand you what has been marked as Exhibit Number 1.
Would you state what that is?
A That's the Unit Agreement that's been submitted to
the United States Geologjical Survey and the State for this
proposed Unit.

Q Is it pending approval from the United States

Geological Survey and State?

A Yes.
Q It has not yet been approved?

\
A No.

Q Is this Unit Agreement in a form that has heretofore
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‘different from that stated in the Application in this'case?

1120 SIMMS BLDG. ® P, O. BOX 1092 ® PHONE 243.6491 ® ALBUQUERQUE, NEW MEXICO

been approved by this Coummission and the United States Geologicdl

Survey and the State Land Office?

A I believe it is.

0 Would you say that it‘is substangially in that form?

A Yes, sir.

0 What areas are proposed to be covered in .this unit?

A Ba;ically, it's the west end of the Esérito—Gallup
Pool.

0 Would you outline the acreage since it is(;omewhat

A ""The Southeast of Section 12, the East Half of Section’
13, both of those in Township 24 North, Range 8 West, the North
Half of Seétién 7, all of Section 18.

Q South Half of Section 72

A Yes, South Half. All of Section 18, all of Segtion
17, the BEast Half of the Wortheast Quarter of Section 19,
the North Half of SectionLQO, the Southwest Quarter of Section
16, and the Northwest Quarter of-Section 21, all in 21 North,
7 West.

Q Was the acreage deleted from the proposed unit after
conferences with the United States Geological Survey?

A Yes, sir.

Q Have all of the working interest owners in the

proposed area agreed to join the Unit?




S

" SNOKNIANOD ‘Ad0D.A1YQ "ANOWIISIL

-

.
&4} o
vt S -3
. . - AN
i - o \ <
. 2 -
: S v i
. - pd .
A\ ; s ]
~ r . [
v b .
4 ; o )
- ~ ! =~
o -
,. l
P ’
- o -
- -~ "
. S ;
, ” o
R s ey
- A o
S b ' Y
" Lo &
b ' i o
.stn
“ . .
i I . o
- -y )
W s Sl )
, v -~ e e
e . s -l [
e ; 2 - v o

1434X3 SINTW ILVIS "SONIEYIR 'SNOILISO43Q

i

W MIN SNOYINONRATY & 1690°CYZ INOHY 0 T60! XOB 'O 'd » "OG18 SWWIS 0L (L

Nt DONIZ1IVIDIdS

fa|uieap




Y
. ]
FAGE
s
2 boolieve se, wut Loaon e gnon anyUiioing abouh ib.
o - L
@ j
& :
H . LA Counde pirwe iowoull lixe o oflfer I;
S
{: - M - e bl
8 LN VI, MR SATAOY 4, ;
! 50 i
! < . Speen e : . ) H |
{ o o FEAPE S SIS A I VBN i S L i L i
} x v i
" § % ‘ |
3 E TR :
; = E aviaenca. i
i 17 I H
i b z
i | w
1 . x = s . (. 12 t
. g ] CThereupon, Loplicant's
i w w . P . - .
: < 3 CEainit o. 1 was offerca
fnd 2 : . -~ . - - )
; & 3 ana admitted in evidenceo.)
wr L
-~ —
i =03 .
! EEEN S DU W LN . I T . : - - H o T
» 2 AR ReLLagir: fnat’s all btne cuesticns I have of this
I S ’
L g =
i E li‘
; 2 withess.
B s
: x &
H *
i “ o . Nr ez s o 1 3
! —_ 3 e L NUTTLR: I nave a guostion, wiease.
i a - b :
. am—— 7 8
: a> 9 . :
! = .35 ¢
: 0 o
R 1 .
i . .
i b— z : B s
a o 3 BY MR,
t Snttt—— z = POp— -
¢ - = G “w
a =
; o I 4 ] What acreage are you speaking of now, that is going
| [ S ] o e ’ :
i o= =
A M [T . .
§ to be left out cof the Unit? )
: ‘ ‘
A It's the iast iHalf of Seckion 13.
0 That would be Tract 157
A Yes, sir. plso Tract dunber 9. That asocunts Lo ;
2 about nine percent of the Unit.
g
- 0 Yract 9 in Section 217
- A Yes, sir,
i
N NUTTER:  Thank vyou.
MR AELLANIR: Do you have any further gquestions
of this
i
- !
cuesitions of tne i
e e o e e
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witness? lle may be eXxcuscd. i e

(Witnéss excused.)

MR, KELLAHIN: I call dr. Carlson, please. %

‘ .2 x Kk K
{  ohoeed
? e T HOMAS C. CA RL S O N, having been first duly sworn,
i oo
: ﬁj was examined and testified as follows:
C;;

DIRECT EXAMINATION

BY MR. KELLAIIN: (

HEARINGS, STATE MENTS, EXPERT T.ES'I’IM‘ONVY, DAILY COPY, CONVENTIONS

1120 SIMMS BLDG. ® P. O. BOX 1092 ® PHONE 243-6491 ® ALBUQUERQUE, NEW MEXICO

Q Would you state your name, please?
" Z A Thomas C. Carlson.
(== =
‘as 8 . s
= % 0 By whom are Yyou employed -and 1n what position?
]
= Z . . L,
a> o A Employed by Core Laboratories, Inc. in a position
= i
] = . . . . o .
o < of reservoir englneer 1n Midland, Texas.
a ¢
i — %

Q llave you ever testified before the 0il Conservation

commission of New Mexico?

A Ho, sir.

- ‘ 0 For the benefit of the Examiner, would you priefly
outline your education and experience as a petroleum engineer?
A i'm a graduate petroleum engineer from the University

of Tiulsa. I have been-practicing for approximately ten years,

1’

i

and I'm registered in the State of Texas as a professional

engineer.
0 vhere have you practiced as a petroleunm engineer?
A In Texas and New Mexico.
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i

i Yos, SLE. i
I

) _ i

0 Subzoguant LO the filing o the Foplication i this ‘

case, 1d BCC acaquire an interoes fyom the Standard il

g

Company, Lo your knowledge?

o

b :
x A mo wmy knowledge, gy did. "hat has veen reported :
7 ‘
z b

9]

nangoe i the awnership on tiis plat to

B

\ O You have «

"

reflect tnat acquisition

HEARINGS, STATE MENTS, EXPERY TESTIMONY, DAILY COPY, CONVENTIONS

: . : - o LG, ;
A Po the extent oOrf Y xnowledge oL e acgquisition, the ‘

20 SIMMS BLDG. ® P. 0. BOX 1092 ¢ PHONE 243.6891 @ ALBUQUERQUE,

"3 . ' 3

- z map has been changed.
=
e
Q . .- - . - > .
5 i insofar as it affects tne unit arca?
z . - . .
> It Insofar as it affects the unit aved.
~
< 0 neferring to wiat ha~. becen warked as Lxhiibit
5 ,
=
v -

Gumber 3, will you icdentify that axnibit amd discuss it?
i vxhibit Humber 3 is & structure nap on jrarxer in
the lower Gallup formation in the vicinity and throuyn the

arca of the proposeca anit. This map indicates that the styuc-

rure of the yeservoly nas a monociine Giopling to the nortn,

at a deptn of a?proximately 6,000 feet.

i

i
northwest about & hunored feet per mile. The reservolr oCcurs {
. . : s 1
\ o soferring to what has been marked as Lwilibit kuanoer ;
l

1

L

1

T4, would you identify tnat ouhipik and 4iscuss it?

i sxhibit muwber is a nebt isopachous #ap of the ;
“l l
darye Zone of the Gallup ormaticn 1In rhe unit ared. The

P

e e e
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definition of net for the purpose of thils map is that pay

“

tnat in our estimation, nas permeability of cne millidarcy or

greater.

—~ i

] In connection with the preparation of the proposcd

h

Unit aygreeument, HMr. Carlson., it is proposed that a participation

factor based on nek pay be uscd, 4id you have anything to do

with that?

-

A Yes, sir. We prepareda the awaps for it ana we

©

discussed with the operator the various perameters that might

DEPOSITIONS, HEARINQS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENYIONS

1120 SIMMS BLDG, @ P, O, BOX 1092 ® PHONE 243.6491 ® ALBUQUERQUE, NEW MEXICO

LX5y
P i ‘
— be considered and as a result of that discussion and review
as
e= of tnelr perameters that would be considered, we agreed and
f} ' ks
— z - . . . . .
a> recommended that acre feet be used as the unitization pattern.
= i '
S o oy . - N . . -
“ gg < O Dia you make the calculations of the acre feet to be
w
i | &

allocated to each tract?

A Yes, sir.
Q Was it based on the net isopach map as shown in

¢

Exhibit Number 472

A Yes, it was.

0 Referring to what has been marked as Exhibit Nuwber

5, would you identify that exhibit and discuss it?
A Exhibit Number 5 is a well status and production

surmnary chart or table of the wells that exist in the unit

area of the Escrito-Gallup Pool. I would like to point out

one typographical arror on the sz2cond line of the perforated
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interval shown for the BCO Blizabeth Federal tlunber 3; the
present reading is 5663~70. The corrected readinyg should be
5963~70. -This table is & listing for the wells' locations, -
their completion:date, total depth, produbtion casing size and
depth setting, perforated interval in the well. The current
status of the well in Auvgust, 1964, and the cumulative oil
produced from ecach well to Septémber lst, 1964.

Q As to the current status of the wells, would you
say they are in a stage of substantial depletion?

A Yes, sir, they are.

'¢) And the reservoir is substantially depleted at this
time on priﬁary ;ecovery?

A Yes.

Q Is it your recommendation the, that secondary recovery

be instituted?

A Yes.
Q Referring to what has been marked as Exhibit Number
6, would you please identify that exhibit?

A Lxhibit Number 6 is a summary of reservoir properties

‘of the unit area Escrito-Gallup Pool. From this table it can

be scen that the original conditions of the reservolr indicatea
that a pressure of 1842 psig and a temperature of 155 degrees
Fahrenheit. The o0il was saturated at initial pressure with

a volume factor of 1.349 and viscosity of 0.53 cp. The initial
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'solution gas-oil ratio was approximatély 687. We've sstimated
the porosity in the unit area is approximately 12.7 peféént.
The average water saturation, approximately 25 percent, the
estimated capacity, average capacity of the wells, approximatel
276 rnillidarcy feet. From this data,.we have cstablished this .
data and isopach maps previously subaitted, we have determined
the net reseryoir Qolume to be approximately 10,069.7 acre
feet. I'rom the average properties of the rock and the propertic
¢
of the oil, we estimate the oil initially in place to be
5,516,000 barrels. Thé maximuwn oil-producing rate occurred
during the month of April, 1961, at a rate of 1512 barrels per
day, an average rate, the current oil-producing rate in August,
1962 was approximately 84.2 barrels per day, the reservoir
pressure in May, 1%64 was estimaﬁed to be 470 psig frbm:both
sonic and bottom hole pressure measurements.

Current gas-oil ratio is approximately 8,096 cubic
feet per barrel. Water-oil ratio during August was zero, no
water was reported. The cumulative §il produced to September
lst, 1964 was 721,729 barrels from 19 wells.

MR. NUTTBR: fA1 these figures are for the unit

arca?
A Yes, sir, they apply to the unit area.
0 {By HMr. Kellahin) The current producing rate,

what would that average per well, approximately?
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F yoir is ol a steqe of subatanticot wenle cion? !
x 9
I %
z ; | TE's ab o staye of prossuie 2o Lot LOn.
g2 & | x
£ 3 \ 0 Vo, relerring Lo what fas Seen aried aB SRipIt
v o | i
1 5 2 | Tumber 7, would vou identify that ewhibit and discuss 1t7? -
1 < !
| 5 . ” 1
L < ‘= NP . o , . o o . !
cee 5 32 | A Cuopibie Thuaoer 70OAs & procuction nistory of tag unlt \
e "3 “ .
: g u i
s = & arca Locriito Gallup pool, indicating the number of wellks,
te - [ i
b £} 3 ) 3 3 [ . -3 P P - I
— g g +he oll produced 1n cacly consecutive amontn, all water ana
o - = ’
iheund % 9 ) ‘ : i !
E; & o gas produced 1n each consecutive nmonta from September; 1857 s
. [~3 .
-0 ’ t
a> - % +o hugust, 1964. Tt indlcates cunulative oil produce, total
© S 4 ’ :
= Z t
| = < N N - - - 1 - . -
= z 2 to Septenper lst, 1964, oF 721,728 barrels, 254 parrels of i
ao 2 p=] . \
hg =] b - . . o L. ) .
walter reporited anc L,900,696,GOO cubic feet of gas. \
@] Referring to what has heen HAarkec as sunibit ¥Number
i 5, would you state what that is? \
k FES This is a production hnistory chart of the anit area,
by . s . . o5 : - < . .
T indicating the monthly production versus time of oil, anu

it indicates the severc “ecline in production since 1961,

ingicating that the primary life is cssentially conpleted.

o~

e vow, roferring Lo cwnibits 9, 10 ana 11, would you

igentily thoso anc discuss them, please? T

A 9, 10, anc 1) are schematic diagrams of the proposet |

~water injection wells. Phay are the wancy reoseral. Juaw
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process.

‘exceed two thousand pounds and a maximum rate capacity of

the Llizabeth Federal Humber l} the Judy Federal Numbex 1,

1

all operated by BCO, Inc. ‘“This indicates, these scheinatics
inéicate the piping, production string, tubing and packer-
setting, and the perforated interval of the injection wells.
Q Do you plan any treatment of the well bdre_prior to
the injection of water?
A We have discussed, ralthough we'hqven‘t completed the
engineering design, a stimulation tréétment using solvents
to precede the water, the injected water. This is to be
considered a stimulation treatment rather than a displacement

.

0 In other words, it will be a treatment of the inter—
face of the well bore for the purpose of iﬁcreasiﬁg injectivity
is that the purpose of it?

A Right.

0 Mr. Carlson, what plan of injectibn do you propose
BCO follow in instituting secondary recovery in this field,
priefly?

A I propose'that they inject water from their water
supply“wéll through a suitable plant into the three wells

indicated on the last three exhibits at a pressure not to

the well.

Q And you are not recommending a periphery floog?
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A No, sir, this is an internal injection plan.
@] Is that because of the nature of the reservoir?
A It has definitely to do with the nature of the

reservoir and the cdnfiguration of the wells.

Q What is the sourcé of the water to be used?

A The water to be used in this project is produced
from a fresh wafter sand at approximately 1900 feet and they
have completed a weil for this purpose.

Q Would you give the location éf the well, please?

A It's in the MNortheas: Quarter of Section 18,‘24
Ndrth, 7 WQst,'although I don't have the exéct dimension.
It's in the vicinity of No. 1 Blizabeth Federal.

6] In your opinion, is there a sufficient supply of

water available for the purpose of carrying out the flood

proposed?
A Producfion tests £o date indicate that there is.
Q is iE fresh water or sélt water?
A Fresh water.
O Do you have an analysis?
A I have a contamirated analysis, but at the present

time we're performing an analysis that was taken from the

well this last Thursday. We'll be happy to furnish that

analysis to the Commission.

0 Would you-alsc furnish a copy of it to the office of
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the gt Ngineepr:

ate

performance?

A Yes,

o

N
Q Were,Exhibits 2 throyc

gh 11 Prepare
Under your supervision?

A

Yes, Sir, they Were,
MR, KELLAHIN: At thig time, 7y woulg like to Offer
in evidence, Exhibits 2 through 11

ihcluéive.
MR, N UTTFR :
will be admitted into the recorq,

(whereupon,
through 11
| admitted in
MR, KELLAHIN: Thattg all ¢ have,

Exhibits 2
offered and
evidence.)

CROSS gxm-erATIog
B Y..-%?&:N,EYE'ETLEB :

Place, What Percent
ace hgg been Fecoverey to date?y
ated thpe eXact Number, but 1t's 310
Ry slig
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you thie number.

-0 The cunmulative production to date is a little over
700,0007?

A Yes. .

Q Do vou have any estimates on what will be recovered

as a result of the water injection program?
, -

A We estimate that approximately 780,000 barrels will

be restored.

Q 7872

A 780,000. ‘

O A little batter than primary?

A Slightly. "This would be remaining primary;plus
secondéry.;

Q And the tréét participation under'thé un;t agreement

is based on one perameter, that's 'the net sand thickness under

each tract, is that right?

A Yes, sir, one hundred percent acre feet.

po! That's takén from your isopach map, your exhibit
47

A Yes, sir.

0 Is it your thought, Mr: Carlson, that as time goes:

on, additiocnal wells will be converted to water injection er
Go you believe that these tinree initial wells will effectively

flood the area?




>
] pe sufficient.
b od .
z ‘ . o
<2 4 g Q Have any tests been made or any calculations been
o — ’g ,3
. £ x ; - . e e N ; .
as & % made as to what the rate of injection will be? I note that
D - z
R - .. .
S~ 3 ou mentioned that you would inject at the capacit of the
R £
S~
4 2 well.
20w e
— < o -
= = 3 A We've estimated on the basis of rock properties that
= & 3 *
Z w
e = z . . 0 -
e S approximately a thousand parrels a day would be 1n ected 1n
Lo B w z
| S— Y
» PN
ey 5 s each well. We realize, of course;, that as time goes on, this
= 3 2 -
= % ¢ pumber could be reduced.
' .
—— z : , . '
a2 o § 0 And your anticipated maximun pressure woulc be
B — 2 w
e = 2
o < & 2,000%
a> 2 ] -
- % = :
A Yes, sir.
0 And injection in each of the three wells will be

PAGE

o

e

A 1f they're able to take the water rhat we anticipate

at the rate that we anticipate, I feel that these wells will

CONVYENTIONS

through tubing which will be set on a packer, is that correct?
A That's my undérstandiné of the operator's plan, and

that would bhe our recommendation.

Q Do you know whethexr any plastic coating will be used

in that tubing or not?

A Wwe haven't made a recomuaendation in thatc regard to

the operator pending'the results of our water analysis.

-
Q you do propose to use fresh watex, however, is that
right?

_//_//




dearnley-meier

DEPOSITIONS, HEARINGS, STATE MENTS, EXPERT TESYIMONVV'\) DAILY COPY, CONYVENTIONS

SPECIALIZING IN;

1120 \.')IMMS BLDG. ® P. O, BOX 1092 ® PHONE 243-6691 ® ALBUQUERQUE, NEW MEXICO

PAGE

20

A Yes, sir. The water is essentiall?ﬂfresh.

Q And later on you would be recycling produced water,

s

is that right?

A Well, I don't know the answer to that right now. 1
would think that if it were recycled that it would be separated
and handled separately from the storage water, the fresh
water. |

0 I notice that the one well, the ﬁgncy~Federal Number

f

1, has two perforated intervals, the others have only the one

perforated interval. Is that Nancy Federal Nuiber 1 completed

in a zone other than the Marye Zone of the Gallup?

A The Nancy Federal Humber 1 is completed; I failed to
pass out logs of each of the injection wells.

(Whereupon, Exhibits Number
12, 13 & 14 were marked
for identification.)

A The Nancy Humber 1 is completed in what is known
locally>as the Marye Zone, plus a small lens that occurs just
thelow the Marye Zone. Iﬁ most of the wells that exhibits
very little or no productivity where it's been cored. The
practice of the operatoré in this end of the field has been
to confine their perforationsrgo the Marye Zone and this
lens that occurs just below it. However, this is the only
injection well that has been perforated in that lower zéne.

0 It's the only one of the injéction wells?
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A Yes.

Q 1 wonder if either of the wells, péfticularly the
produéing wells, have been perforated in that zone, do you
know? ' //

A vYes, some of then have. 3

MR. NUTTER: Are there any other guestions of this
witness?
MR. IRBY: YeS.
CROSS BAANINATION
BY MR. IRBY:
Q 1 would like to ask the witﬂess what he proposes’to

do with the proposed water i1f he doesn't reinject it.

A Well, it would certainly be disposed of by the operator

1120 SIMMS BLDG. ¢ P. O, 80X 1092 ¢ PHONE 243-6691 ALBUQUEROU‘E. NEW MEXICO

| in a manner commensurate with the wisﬁes of the regulatory
bodies. ‘I would assume, though, if the‘ecoﬁomics would justify
a return systeﬁ éhat the water would be prought back to one
of the injection wells or to one OX morerbf the injection.
wells, or it may pe used to expand the operations to additional
injec%ion wells. ﬁe haven't‘really made a thorough analysis of
that point.

Q The appfoval you seek here would require you to come

in forx administrativé approval for each additional well that's

put on?
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MR. KELLAHIN: ‘That's right.

0 (8y Mr. Irby) And that is in addition to these,Lhree

4 ?
. e

A Yes. '

0 The point that's disturbing me is how are we going to

-

know when you start making water and wihat you do with it and
what the analysis of it is.
iMR. PORTER: Is there any fresh water in the area?

MR, KELLAHIN: We have a fresh water well there.

DEPOSITIONS, HEARINGS, STATE MENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS

1120 SIMMS BLOG. ® P, O, BOX 1092 ® PHONE 243.6691 ® ALBUQUERQUE, NEW MEXICO

: A Surface water, you mean?
! Yone -

— MR, PORTER: UDNo, any underground water.
aD

E; A Yes, the source for injection is an underground
= .
— z
a> ° sand.

= Z
S > -

P X MR. PORTER: I see. )

L
= i

MR. XELLAHIN: Under the normal procedure on salt
water disposal, don't you hé&e a form that reguires the
reporting of the %méunts produced?

MR. NUTTER: The monthly injection reports on this

waterflood would show the amounts produced. The disposition

of the water would not be shown, but that could be ascertained.

MR. KELLAHIN: It is my suggestion that you could

o
I
s

determine that a volume of water sufficient to cause concern

was being produced, at wnhich time you can inquire as to what

was being done. Of course, that report, I understand, does ,

not ge. to the State Engineer's Office and he would have to
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rely on the 0il Conservation Commission for notice.
MR, iRBY: Would your client be agreeable to notifying
our office when they staft mdking water, what the analysis
is and what they propose to do with it?
Mé. KﬁLLAHIN: He would.
MR. IRBY: I think that would expedite it and savé
both of us trouble.
MR. KELLAHIN:/ You will do that, will you not, Mr.
Bigbeé?
MR. BIGBEE: Yes, sir.
#MR. IRBY: Thank you.
MR;CNUTTER: Do you"have any further questions,
M. Irby?
MR. IRBY: No further guestions.
MR. NUTTER: Are there any further questions of
Mr. Carlson?
If not, the witness may be excused.
(Witness excused.)
MR. KELLAHIN: We would like to offer at this time
Exhibits 12, 13 and 14;ihto evidence.
MK. NUTTER: Applicant’s Exhibits 12, 13, and 14 will
be admitted into evidénce.
(Whéreupon, Exhibits 12, 13,
& 14 were offered and ad-

mitted into evidence.)

s 7 v
*
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R. KELLAHIN: I would like to state, as prought out

by the first witness, that the proposad form of agreement has

been submitted tO the United states Geological gurvey anc state

Land conmissioner . There may be minor changes prior to it's

final okays and, of couxrse, & COnEOrmed copy will be filed

with the Commissionﬂat that tine.

MR, NUTTER: Does anyone have anything they wish to

offer in Ccases 3113 or 3114. Ve will take the cases undex

advisement .

STATE OF NEW MEXICO

)
) ss
COUNTY or BERNALILLO )

1, ADA DEARNMLEY , Motary public in and for the County of

Bexnalillo. state of New Mexicoy do hereby certify that the

foregoingkgﬁd attached pranscript of dearing pefore the New

mexico Oil conservation Cormission was reported by ne; and

that the same 1s @ true and’correct record of the said

proceedings, to the best of my knowledge,_skill and ability-

witness My Hand and Seal this 11th day of Movember, 1964.

%/ _{‘ Z ’J )(/ £ u*cwé 2

e ST T i

MOTARY Ry PUBLIC //
1

My Comm1351on pExpires:
June 19, 1967.
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2 BEFORE THE
z NEW MEX1CO O1L CONSERVATION COMMISSION
% _ganta Fe, New Mexico
‘:_ September 30, 19064
: 8 _
? 5 % EXAMINER  pARING
: [l A —_—
i - 4 %
i (s . 2 e AR
. o5 & 3 )
%E o IN THE MATTER OF: Application of BCO, Inc. for )
= L ¢ a unit agreement; San Juan and Rio Arriba :
| @ s 8 Counties, New Mexico. ))Case No. 3113
F4 -
i W pr]
| oo I e :
e % % and )) &
I n 3
s g . )
= g w Application of BCO, IncC. for a water- ) case No. 3114
“n '3; 2 flood project. San Juan and Rio Arriba )
— counties, New Mexico. ’ )
-~ £ 3 )
A’E—-’ = 3 ) I8
= § ¢ )
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BEFORE: Elvis A. Utz, Examiner

RANSCRIPT OF HEARTNG
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MR, UTZ: We will call Casc 3113.
MR. DURRETT: Application of BCO, Inc. for a unit
agreement, San Juan and Rio @rriba Counties, New Mexico.

MR, KELLAHIN: Jasén'Kellahin. I would like to request
on behalf of BCO that Case 3113 and 3114 both be continued to
the las t‘Examlnér Hearing in October.
MR. UTZ: Cases 3113 and 3114 ‘will be continued to
the October 28th Examiner Hearing.
STATE OF NEW MEXICO )
) ss.
COUNTY OF BBRNALILLO )

1, ADA DEARNLEY, Court Reporter, do hereby certlfy that thq
foregoing and attaéhed transéript of proceedings before the New
Mexico 011 Conservation Commission Examiner at Santa Fe, New
Mexico, is a true and correct record to the best of my knowledgg
skill and ability.

IN WITNESS WHEREOF I have affixed my hand and notarial seal

1964. .

el @A/ 04) w«f&w@//

Notary Public - Court Report r

this 5th day of October,

My Commission Expires:
June 19, 1967
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