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MR. NUTTER: We will go back and call Case No. 4067,
MR, HATCH: Case 4067, (Continued from the February
26, 1969 Examiner Hearing) Application of Benson-Montin-Greer

Drilling Corporation for special pool rules, San Juan Cournty,

New Mexico,

MR, COOLEY: William J, Cooley, firm of Burx and

Cooley, Farmington, New Mexico, appearing on behalf of the

Applicants. We have one witness we wish to be sworn, Mr.

Albert Greer,.

{(Witness sworn.,)

MR, NUTTER: Mr. Cooley, are this and the following
cases closely enough related that you might want to call them

all and consolidate them?

MR, COOLEY: They all deal with the same pool and

basically nothing incompatible. I will request that they be

consolidated for purposes of hearing,
MR, LLUiTER: We will call Case 4074.

MR, HATCH: Case 4074, Application of Benson-Montin-

Greer Drilling Corporation for a pressure maintenance proiject,

San Juan County, New Mexico.

MR, NUTTER: And Case 4075,

MR, HATCH: Case 4075, Application of Benson-Montin-

Greer Drilling Corporation for amendment of thne La Plata Mancos




Unit Agreement, San Juan County, New Mexico,

MR. NUTTER: Case 4067, 4074 and Case Mo, 4075 will

be consolidated for purposes of testimony,

(Wwhereupon, Applicant's
Exhibits 1 through 3 were
marked for identification.)

!

|

| ALBERT GREER

i

called as a witness, having been first duly sworn, was

|
| examined and testified as follows:
i

DIRECT EXAMINATION

BY MR, COOLEY:

Q State your full name for the record, please.

A Albert R, Greer,
Q By whom are ynu employed, Mr, Greex?

A Bengon-Montin-Greer Drilling Corporation.

Q Do you appear today on behalf of Benson~Montin-Greer

Drilling Corporation?

A Yes, sir,

Q What role does Benson-Montia-Greer Drilling

Corporation play in this application with resp st to the

La Plata-Gallup 04l Pool?

A Our company has a substantial part of the oil and

gas leases in this area and we're operator of the La Plata-

Mancos Unit which covars this,




Q Mr, Greer, I hand you what has baeen marked for
purposes of identification, Applicant's Exhibit Number 1 and
agk you first when that exhibit was prepared,

A The material in Exhibit 1 was prepared approximately
one year ago,

Q For what purpose was it prepared?

A For the purpose of providing geological engineering
and other information to the operators in the area to consider
unitizing the area,.

Q Would you briefly outline the content of that
exhibit?

A Yes, Bir. Under the index, about the second page
in the exhibit, the contents are pretty well described and
the different subjects are under different sections. Under
Section B is the geological basis for determining the area of
e#ploration, that area of exploration for which this report
was originally prepared is the same arsa which we now request
be spaced for 160-acre spacing.

Saction C hag five parts, has to do with reservoir
mechanics and possible 0il recoveries. Section D, pressure
production data wells completed as of that time, approximately
one year ago, Section E has to do with drilling and completion

methods and costs, Section F is economics, under competitive



operation, and Section G is a comparison of economics, the
development of this area under a unitized operation.

Q I now hand you what has been marked as Applicant's
Exhibit Number 2 and ask you when this was prepared and why.

A Exhibit 2 was just recently prepared and is for the
purpose of adding supplemental information beyond which was
available and is in Exhibit 1 to bring all information down
to date., It has four parts. Section A is an up~-to-date
structural contour map. Section B is a cross section through
some of the recently completed wells. Section C is a part of
the fluid levels in Mr. Taylor's No, 1 Walker well, which
shows evidence of communication with other wells in the area,
Section D is the reservoir fiuid study of an oil sample taken
from Taylor No, 1 Walker.

Q Then, in essence, Exhibit 2 supplements and updates
Exhibit No, 1 at the present time?

A Yes, sir.,

Q I hand you what has been marked as Applicant's
Exhibit Number 3 and ask you to briefly identify the contents
of this exhibit.

A Exhibit 3 contgins summaries of the core analyses of
the four wells which have been drilled within the last year in

this area., All four wells were cored through the interval of
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interest, high percentage of racovery was obtained and a good
part of the cores were analyzed, This is a complete record
of the core analyses of the four wells.

Q I now call your attention to Section B of Exhibit 1 --

A Section B --

Q -~ and ask you to discuss, please, the area which
you propose to bhe spaced at this hearing, and why,.

A The area is shown on Figure 2 which follows page 8
under Section B,

Q Is that also the same area as the La Plata-Mancos
Unit area?

A Yes, sir, the unit area is shown by the boundary
which is a cross-hatched boundary, which is the area of the
La Plata-Mancos Unit and the area which we are now requesting
be spaced on 160 acres., There's another boundary shown, north-
south boundary, with single sliding lines which is cn the
range line between Ranges 13 and 14, This separates the Indian
lands which lie to the west from the other lands which lie to
the east, East of thkis boundary are fee lands, Federal lands
and State lands,

Q Was the area which you propose to be spaced at this
hearing arrived at by geologic inference?

A Yes, sir. It was determined from geologic inference.



Q Would you please discuss the method of arriving at
this area?

A Yes, sir, Firsi, I would like to prnint out the
structure, We're concerned in this hearing with the Niobrara
member of the Mancos formation., It sometimes in this area is
callad the Gallup formation., The Mancos is contoured on an
electric log marker within this Nicbrara member close to the
base of it, which we will see on later cross section exactly
where this point is,

The heavy contour lines are a thousand-foot contours.
The light contour lines are 1l00-foot contours, I would like
to point out that in the vicinity of Sections 5 and 6, 31 and
32, there's a very high angle of dip of the beds, approximates
as much as 4,000 feet per mile. Then there's a sharp break at
approximately the zero contour, where the formation flattens
out into the basin and the dip then is cnly on the order of a
hundred to maybe two hundred feet per miie.

In our determination of the arca with which we are
concerned, we consider an area in which there is adeguate
development of a zone within the Niobrara and where this
particular zone is, drapes over or is closely connected with

this steeply-dipping part of the hogback.

I think first it would be best to look at the zone,
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which we feel 1s adequately developed to have production in
this part of the Niobrara, and that is shown on Figure 3,
That ‘s following Figure 2 in this Section B,

This crnss section shows eight wells, in a southwest,
northeast line which crosses the area of interest, as shown on
the plat on the right-hand side of the cross section. The zone
which we balisve is productive in this area is the one colored
in brown and we can see from this cross section that the zone
deteriorates to the southwest, just about disappears in the
two wells on the left-hand side of the cross section, It
thickens in the middle of the cross section and it appears to
possibly thin and perhaps deteriorate to the northeast, the
last well on the cross section on the right,

Q I call your attention, Mr, Greer, to Section B of

Exhibit 2 and ask you 1if it also bears out the analysis that

you have just made,

A Yes, sir.

Q This is the cross section, is it not, of the wells
completed since preparation of Exhibit 17

A Yes, 8ir. And we find the same zone, the same
continuity in these additional wells. The left-hand well on
this cross section under B of Exhibit 2 was drilled a year ago,

that's Mr., Taylor’s Number 1 Walker, but it had not been



logged through this producing zone., It has since been logged
and the other two wells since been drilled and we find the
same productive zone in these wells.

I would like to point out at this time that when
this cross section was prepared, and I am loocking now at Figure
3 of Exhibit 1, at that time we simply postulated that the
productive zone in this area was the one colored in brown, Of
all these wells on the cross section, only one well was
producing, that was the fifth well from the left-hand side of
the cross section identified as Benson-Montin-Greer Drilling
Corporation Well No, M=5 Standard of Texas., It was drilled about
ten years ago by the Standard of Texas.

We purchased this well a little less than a year ago,
after we had done this work,and after we purchased the well we
cbtained the logs to our reports which showed how the well was
drilled and the depth at which o0il was encountered. The well
was drilled through this area, this zone shown on this cross
section, with air, and they stopped occasionally to test for
shows of oilf The last stop which they made to test for oil
and did not have any oil was at 5925. That's about in the little
marker colered green on the cross section,

By the time they reached 5970, which i3 about ten

feet helow the area colored in brown, they had a substantial
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show of oil and had shut down at that time to test the oil
show, S0 we now know that the zone which produces in that
particular well is the one colored in brown.
Now, the rest of the wells do not produce. Some of
them have, completions were attempted in this Gallup
formation but they have not found commercial preduction. The
two wells on the left, completion attempts were made. I think
one produced two or three thousand barrels of oil and was
plugged. o commercial quantities of oil obtained from it,
The third well from the left, I believe, was drilled
through the Gallup to the Dakota, made a Dakota well, and I
believe a completion attempt was not made in that. The fourth
well shown as Standard of Texas 12-~8, a completion attempt was
made in it but they had mechanical difficulty, I think lost a
string of tools in the hole, and the well was plugged without
knowing for sure whether it would produce.
The third well from the right on the cross section,
L IG No. J~5, was drilled through this zone into the Dakota,
completed as a Dakota producer., We're currently making,
preparing to recomplete this well in the Gallup zone in this
area colored in brown.,
The second well from the right was drilled through

this interval with air, they found no show and the well was
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plugged without fracking it, The last well on the right, I

believe a completion attempt was made on it., It was unsuccessful,

Q lHave you prepared a structural map which shows a
planned view of the area of best development of the Niobrara
Rember?

A Yes. I think first we should briefly look at Pigures
4§ and 5, I would like to loock at Figure 4 next., It is
another cross section displaced from the first cross section
we looked at to the east, approximately one to two niles,

Shows about the same type of development deterioration of the
brown zone to the south, a thickening to the north, possible
deterioration in the furthest north well,

Figure 5, then, is another cross section, an east-west
cross section, showing development of the brown zone, On the
right-hand side of the cross section, it appears to be entirely
missing in the furthest west well, Pan American Tribal "H"

No. 1. The gsecond well from the left, at the time this cross

gsectinn was prepared, had not been logged. It has, however,

" since been logged and is shown in Exhibit 2 under Section B,

and has the zone of interest at just about the same point as

we anticipated it,

This cross section shows that we have no development

of the zone in which we're interested on the west parxt of the




plat shown on the cross section, which is the edge of the

area which we reguest to Le spaced, It would appear from this

cross section that the zone does have develorment to the east

| of there that has to be spaced.

i
’ ' G Now, proceeding to the structural contour map,

Figure € --
A Fiqure 6 is the same structure contour map which we

looked at in Figure 2, except it has superimposed on it our

interpretation of the area of best development of this

A particular zone in the Niobrara, We believe the zone

deteriorates north, south and west, probably continues to the

Q What is the significance of Figure 7?2

A Figure 7 shows in our interpretation the area which

|
{{[ east.
|

/ would be of interast if we were considerxring structure alene.

f

i That is the area within approximately one mile downdip from
the base inflecture and slightly updip from the point of updip

flecture, The basin flecture is approximately on the zero

contour line, the maximum change in dip of the beds on the

updip side is at about the 4,000~foot contour, so if we were

considering structure alone, this is whera we would look for

production in this fractured shale formation,

Q Have we then combined the features of both structure
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and development of the Niobrara member?

A Yes, sir, That is shown on Figure 3. The area
colorad in yecllow on Figure 8 shows that area which we believe
to be moet prospective for production in this particular zone
of the tlilobrara,.

MR, NUTTER: Mr. Greer, iet me interrupt you just
a minute there, Going back to Figure 7, -=-

THE WITNESS: Yes, sir,

MR, NUTTER: ~- you have got this dashed line which
cuts across the middle of Sections 20, 21 and 22, and then
diagonally across, down here in the scuthwest corner across
through Section 12, that'*s the corresponding boundary of the
brown area on Figure 8., Now, would you explain what that
dashed line represents, please?

THE WITNESS: Yes, sir, The dashed line represents,
in our opinion, the probable limits of commercial production,
It's very difficult for us to tell where commercial production
begins and ends. We think it would be somewhere within the
brown area,

MR, NUTTER: So if you come back to Exhibit 7, and
you are going on structure alone, you would have hetween the
left-hand side of the pink area and the right-hand side of the

pvink area, --




14

THE WITHESS: Yes, 8ir.
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believe it actually has at least two fault blocks, We have

indicated here that we belleve one zone or areca of separation
would bo the little green-shaded area which shows the locus
of what we believe to be the celling fault, This is at the
point of the maximum change in dip of the beds., It changes
from about 40 to 45 degrees to almost flat, We felt that
there is probably at least one fault there, Could be a

series of faults.

G Skipping, now, through Exhibit 1 to Figure 10, which

follows immediately after page 22 of Section C,

A Figure 10 --
Q Part 1, excuse me for interrupting, Part 1 of

{ Section C of Exhibit 1 deals with comparisons with other

pools in the area. However, first, would you explain, make a
comparison of the reserves between sandstone and shale
reservoirs with egual permeabilities?

A Yes, sir. I would like to refer to Case 3455, in

which we went into this in a little more detail, This is one

of the exhibits from that case and it shows a comparison of

pora space which one might anticipate for a fractured reservoir
as compared to the pore space in a sandstone reservoir for the

sama permeability.

For instance, sandstone of 100 millidarcies, we can




of ¢his Figure 10, one would

see from the brown-shaded arca
anticipate a porosity on the order of 12 per cent to perhaps
25 per cent. On the other hand, a fractured system which has
that same permeability would probahly have a porosity on the
order of 200 to perhaps four-tenths of one percent. 1In other
words, we might expect a tenth to a hundredth as much oil in
place from a fractured shale oil well which has the same
productivity as an oil well producing from sand.

Q In Case Number 2455, you presented a working model,
the purpose of which was to portray these same characteristics
that you have just discussed, did you not?

A Yes, sir, At that time our working model showed a
more rapid rate of depletion on the fractured system as
compared to a sandstone system,

0 Have you attempted to estimate the oil in place in
the La Plata-Gallup 0i1l Pool based upon comparison of the
characteristics of this pool, with other fractured shale
reservoirs in ‘the San Juan Basin?

A Yes, sir,

Q Is that discussed in detail on pages 1 through 7 of
Section C?

A Yes, sir.

Q Wwould you briefly summarize that discussion, please?
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A Yes, sir. The other comnarative pools are the Verde-

Gallup, the Boulder-~Mancos Pool, the Yast and West Porto-

Chiquita Pool, In Case 2881 we went into detail showing the
recoveries from the Verde-Gallup Pool and those recoveries
are 500 to 1,000 barrels per acre,
Q Let ne interrupt, please,
MR, COOLEY: ¥r., Examiner, in order to shorten the
discussion with respect to the Verde-Gallup, could we move that
that portion of the transcript in Case 2881 with respect to

the 0il in place in the Verde-Gallup 0il Pool be incorporated

in this case?
MR, NUTTER: What case was that?

MR, COOLEY: This was the first spacing hearing with

respect to the Porto-Chiquita Pool,

MR, WUTTER: Was that the Pubco case?

MR, COOLEY: MNo, sir. It was the first 1l60-acre
spacing in the Porto-Chiquita Pool where the same approach was
made in the comparison with other fractured shale resexvoirs.

MR, NUTTER: Yes, sir, that portion of the testimony

or the record in Case 2881 will be incorporated by reference.

MR, COCLEY: Thank vyou.

MR, NUTTER: 2lso, if you desire that portion of

Case 3455 that relates to this sand and shale drainage can be
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incorporated,
MR, COOLEY: Yes, sir,
A In the Boulder Pool we¢ have determined that 750
barrels per acre will e rccovered. This pcol is nearly

completad and there is very little doubt as to the ultimate

I recovery., This also was reviewed in Case Number 3455, 1In West
Porto-Chiquita an elaborate interference test wa= run and
from that interfercnce test we determined minimum values of oil
in place of 1,000 barrxcls an acre, maximum of 2500, with an
average estimated of approximately 1700 barrels in place.

Fron this information, and comparison with the
transmigsgibility of these pools, we can make an estimate of
oil in place for the La Plata-Mancos Pool., 1In Boulder, we
calcnlated 2200 barrels per acre in place; it has, Boulder
has transmissibility on the order of ten darcy feet in its
main fracture system, West Porto~Chigquita with 1700 barrels

in place has a transmissibility on the order of five to six

darcy feet,
We have determined from the La Plata-Mancos, the

wells on which we have information in this pool, the trans-

missibility of the main fracture systems will probably not
exceed one and a half darcy feet, We can then compare the

amount of o0il in place to be expected in the La Plata Pool
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to be something less than we found in Boulder, something luss
than was found in West Porto-Chiquita, and if we make the
assumption that the relation is as that shown by the trend of
porcsity to permeability shown un Figure 10 for that type of
fracture system, then we arrive at about 1200 barrels per
acre in place, is about all we can expect in La Plata,

This calculation is set out in detail in the
discussion on pages 1 tc¢ 7.

MR, NUTTER: Do you hazard a guess as to recoverahle?

THE WITNESS: Yes, sir. The recoverable oil will
depend partly on the method of exploitation, whesther the
gravity drainage mechanism can be utilized or if tne recovery
will be essentially solution gas drive, In Boulder, we
balieve that the producing mechanism was primarily solution gas
drive with some help from gravity drainage, and we believe the
recovery approximated thirty to thirty-five per cent of the
oil in place. We think we have a fairly accurate calculation
of oil in place of 2200 barrels an acre and recovery of 750 --

MR, NUTTER: Mr, Greer, I don't see an estimate of
recoverable in East or West Porto-Chiquita; do you have au
estimate of recoverable on either of those with your known

transmissibilities?

THE WITNESS: Now, in East Porto-Chiquita we did not
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obtain transmissibility data., 1In West Porto~Chiquita we did
obtain a lot of transmissibility data, For that pool, for the
part of it that we can utilize the gravity drainage mechanism
and we hope that that will be for a substantial part of it, we
are hoping to have recoveries as high as 60 per cent of the
oil in place,.

MR, NUTTER: Which was 1700 barrels?

THE WITNESS: 60 per cent of 1700 barrels, We know
we cannot realize the gravity drainage mechanism throughout
all of West Porto-Chiquita. Here in La Plata it will depend,
in my opinion, on which mechanism contributes the greater part
of the production, if it has to be 3clution gas drive, and,
of course, it will be solution gas drive if the field is
developed on close spacing, then we're looking at a recovery on
the order of 30 per cent. 25 per cent under the particular
circumstances here,

MR, NUTTER: You have enough dip to help the gravity
drainage?

THE WITNESS: Yes,

MR, NUTTER: 45 degrees?

THE WITNESS: Yes, If we can utilize the drainags
machanism, I would expect us to get 60 or 70 per cent recovery.

MR, NUTTER: I think we will take a fifteen-minute
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recess at this point,
(Whereupon, a recess was taken,)
MR. NUTTER: The hearing will come to order, please,
Mr, Cooley, will you proceed?
Q (By Mr, Cooley) Mr. Greer, have you had core samples

taken from any of the wells in the La Plata-Gallup Cil Pool?

A Yes, sir, we cored four wells last vear,

Q Do you have any of those cores here present?

A Yes, sir,

Q Or portions of them?

A Yes, sir,

Q Would you identify them, please?

A Here are some core samples, this first one is from

the N~31 well, that's in Unit N of Section 31. That's a depth

of 2279 feet. I would like to show by this core sample

the type of vertical fracturing that we have found in some of

the zones, and which we believe forms a reservoir. This

instance we could see at least one vertical fracture, down
approximately the center of the core, There's always a question,
when you £find a vertical fracture in a core, as to whether

the fracture was induaced by coring or if it was truly a fracture
in the formation before it penetrated the formation.

In this instance, we feel that the fracture was in



22

place in the formation and a little additiocnal evidence that
we have is the fact that after we fracked this particular well
and cleaned it out, we found some pleces of formation which
fell into the hole,

Rere is another sample. Incidentally, I would like
to have these samples back, these little piecas., You can see
where the corxe, bit cored down through the formation, and then
after fracturing, sand fracture treatment, the formation
parted along its natural fracture planes and the piece fell
into the hole.

MR, NUTTER: How was that recovered?

THE WITNESS: In a sand pump. It was a large hole,
we have a large sand pump and naturally we recovered large
pieces. Here are a few more,

MR, NUTTER: This is where the side 0f the hole has
sloughed off and fell in after the core had been cut?

THE WITNESS: You can sort of see some little erosion
channels, which I believe helped the fractured pleces to part
from the formation and fall into the hole as a result of the
frack., All those samples we just looked at are from the N-31
well,

A I would like to look at this one next., This next

ccre sample, we can see the steep dip of the formation; this is
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from the I~6 well at a depth of 4165 feet, It shows some of
the streaks of silty limey material which gives a higher
reading on the electric log than some of the pure shale. You
can actually measure the dip of the beds from, by measuring
the angle of those streaks and that well in that --

HR. NUTTER: This is approximately 45 degrees at
least?

THE WITNESS: Yes, sir. and thera was at that depth.
In that well, I believe the hole was deviated a few degrees
and, of course, it deviates toward the bed, toward a
perpendicular to the bed, which means, then, that the dip of
the formation is slightly greater than what we actually cored --

MR, NUTTER: I might point out here to some of you
fellows that might be interested, one of the wells that Al
mentioned earlier in his testimony, the Standarxd well, was
located right in the center of the Southeast of the Souihwest,
right on these very steeply-dipping beds and when the well
was bottomed they ran a survey on it and found that the bottom
of the hole was almost in the middle of the Southwest of the
Southwest. It had traveled updip and into the next 40 and
bottomed almost into the next 40,

THE WITNESS: Almost off the 1iist,

A This next core sample shows something which we believe
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causes a separation perhaps of one reservoir from another, in

that there are little faults, and we believe they are probably

large faults in the vicinity of this well, DBut you can see

from the little streaks in this core, little offsets in the

lines. They are tiny faults and we have an idea that they are
ﬁ probably larger faults in the vicinity of this well,

Now, this éore is also from the I-6. And it's in an
area which is essentially non-productive, It has the,
approximately the same elactrical log characterxistics, the same
% core analyses zs the other wells, but when we fracked this
well, the pressure built up after we had injected just a couple
thousand barrels of oil, just as though we had reached the end
of the reservoir and we feel that probably that's what
happened, that we were in a little fault block perhaps no
larger than one or two acres.

Q (By Mr. Cooley}) 1In order to identify the core

samples that you have just discussed for the record, the one

showing the vertical fracturing that you discussed first is

identified as Exhibit D-1, is that correct?

A Yes, sir.
Q And the second one that ycu discussed, showing the
dip of the formation, is identified as D-3?

b Yes, sir.
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Q And the third one that you discussed, being the

non-productive area, ia identified as D-2, is that correct?

A Yes, sir, that's correct,
(Whexreupon, Exhibits D-1,
D=2 & D-3 were marked
for identificaticn.)
;f o) Have you had laboratory analysis made of the cores

that you have taken from the wells recently drilled in the
La Plata-Gallup Pool?

; A Yes, sir.

| Q Referring to Exhibit 3, are these tha analyses to

which you refer?

A Yes, sir.
Q Would you briefly discuss the characteristics shown?
A Yes, sir, The most important characteristic, I

believe, which we found as a result of this coring program,
we can see if we'll look under Section C of this Exhibit 3,
there are two pages of core analyses and then a graph or a

plat which shows the core analyses plotted on the same scale

h as a copy of the electric log.

The significant thing to me is that where we f£ind

low resistivity and resistivity curve is the right-hand curve
of the electric log section, which has the coloring yellow,

green and brown. The scale is ten ohmmeters per division and
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the oil and water saturation are shown on the graph that has

the red coloration and you can almost see a direct correlation
between resistivity and oil saturation and, of course,; the
inverse of water saturation, which is shown with the solid line
and the o0il with the dashed line, Now, what this means Lo us

in areas which have not been cored, 1 mean zones which have

not been cored, if we have a resistivity, a low resistivity, say
ten to twenty ohmmeters, or perhaps even thirty ohmmeters,

that we cannot expect to have a high oil saturation., 1It's
simply, the shale is simply saturated with water.

For instance, in the interval from about 5160 to 5200,
the water saturation is between 70 and 80 per cent.., There just
is no oil saturation,

Q Mr. Greer ~-- Excuse me, was there other discussion?

A Yes, we think this is significant because a part of
the Niobrara which has besn produced in the San Juan Basin
covers several hundred feet and there has been some thought
on the part of some people that perhaps the entire several
hundred feet of section is oil saturated and possibly could
be o0il productive if fractured. We are convinced from this
coring program that we can anticipate oil production only in
those zones that have high resistivity and, of course, there is

high resistivity on the electric log and, of course, we Kknow
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that we can have high resistivity without having high oil
saturaktion, so again, we draw the conclusion that although

high resistivity is necessary for oil saturation, it is not

in itself an indication that it is only oil-productive, but
under any circumstances we must have high resisgtivity, and

by high, in this particular field it appears sowmething in

excess of 20 to 30 ohrmeters and, of course, we can go back te¢
the other cross sections and by inspection we can see that only
the zones thacr we have colored are zones which we can reasonably
anticipate to produce,.

Now, we might look just a little, reviewing in
detail some of the analyses that we have. We find that the
porosity, total porosity determined in the laboratory, runs
on the order of five to eight per cent. And oil saturation
in the productive interval from, oh, 40 to 50, possibly 60
per cent, But the significant thing here is that when we add
the oil saturation, which is still in the core when we recover
it, and bring it up on the ground and it's had an opportunity
for whatever oil is in it to produce in a sense, to come out
of the core, if we add the oil saturation to the water
satu:ation, we find that these two saturations will total from
80 to 95 per cent of the total pore space., This means, then,

that only five to perhaps fifteen or twenty per cent of the
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total pore space is all that's available for productive, for

oil to produce, And, too, we have found a good part of this
porosity is tiny fractures, little halrline fractures, that
exist and probably exist in the core sawples here, but you can't
see with your naked eye until you treat the core in some fashion
to bring those fractures out, &and, of course, the cores now are
not. under pressure and these fractures have expanded and so it's
difficult to tell what the true oil volume of these coures

would he without nutting them back under the same reservoir
pressure, We can only tell the maximum --

MR, NUTTER: Mr, Greer, just to interrupt you here --
How are you able to determines what the oil saturation is in a
core? When your drilling fluid is crude oil, 1 notice here on
all your core analyses, how much of that residual oil that's
in that core came from the drilling fluid?

THE WITNESS: The answer to that, I think, is,
although it's an odd thing, we have found very little invasion
of oil into a core and the way we can, of course, demonstrate
that there has been very little oil invasion is by locking at
the core analyses, for instance, the graph we were looking at
under Section C, the oil saturation in the interval from, say,
5180 to 5200 runs from four per cent to fifteen per cent.

Yet the permeabilities anéd porosities are similar to the cores
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of the hole. This means, of course, that in this instance there
was no oil invasion, because there's no oll left when the core
was analyzed and yet the characteristics of the core are the
same ,

From this we assume that we have not had much oil
invasion, But to analyze the porosity, which is left after
you take oil saturation and water saturation and the fluids
that are left in the core, after it's brought to the surface,
then we find we are looking at a really small part of the total
bulk of the core, something from two or three-tenths of a per
cent to maybe a half a per cent., And this is roughly the
amount of pore space that it would take to contain the amounts
of 0il which have been indicated in the other pools to be
present; namely, from a thousand to two to three thousand
barcels in place.

Q (By Mr. Cocley) Now, Mr. Greer, the data that you
have just been discussing reveals that the total oil contained
in the core itself, as they were analyzed, was much greater
than the amount of o0il that you have estimated to be "in
place™, is that correct?

A Yes, sir. Of course, the total oil in the core is a
very large amount of oil, locked into shale that can never be

moved.
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Q And for purposes of clarification, although it

might not be entirely accurate, is it true that the oli! that
you have calculated to be in place is ©oil that in the main
Eracture system that has capability of movement?
| A Yes, sir,

Q And thet the vast quantity of the oil, percentage
; of it, is locked in these hairline fractures and has no
[ connection with the main fracture system?
i
! A Yes, sir,

MR, NUTTER: In other words, your oil in place is
oil that's in the fractures only and not in the matrix?

THE WITHESS: Yes, sir, the matrix in this instance
is, well, for instance, the oil is still in these cores
although they have besen on the surface of the ground for months,
if they were to be analyzed right now they would show the same
0il saturation which you have in these core analyses,

Q (by Mr. Cooley) Did you have prepared, Mr, Greer,

a photograph of the entire core of one of your wells?

A Yes, sir. On the P-31,

(whereupon, Applicant's

E Exhibit E was marked

; for identification,)

(

i Q I hand you what has been marked as Exhibit E for

purposes of identification and ask you if this is the
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photograph to which you refer?

A Yes, sir, this is a photograph of every bit of the
core, which was taken from the P-31 well and, of course, the
purpose of this is to yive visual evidence or evidence which
can be seen visually at this hearing, of the fact that there
is no substantial change in the type of formation or the
lithology for the entire interval cored, although there is a
substantial difference in the amount of oil in the cores from
the different depths,

Q Is it your desire, Mr, Greer, to withdraw this
exhibit after the case has become final and the Commission has
had an opportunity to review it?

A Yes, sir, we would like to have the film, or the
plcture returnad within a matter of months, unless the
Comnission feels they need them,

MR, COOLEY: Does the Examinw.r have any objection
to the withdrawa) o the exhibit?

MR, NUTTER: We have no objection to the withdrawal of
the exhibit after the time for the appeal ~f thies case is over.

Q (By Mr, Cooley) Mr, Greer, have you conducted any
communication tests in c¢he La Plata-Gallup Pool?

A Yes, sir,

Q Referring to Exhibit 2-C, is this a graphical




demonstration of communication within the pool?

A Yes, sir. Perhaps we should look at Exhibit 2-A
first, to locate the wells we'll be discussing, On 2-A we
can see the waell which was shut in and the fluid levels
measured in it, It's the Taylor No, 1 Walker in the
Northwest Quarter of Section 6,

The two new wells which have bLbeen drilled, which
communication is evidenced with the Taylor No. 1l Walker, are
the P-31 well and the N-31 well, both in Section 31, The
first evidence of communication was observed between the No, 1
Walker and the P-31 well,

We might now look at Exhibit 2-C, The vertical
scale is fluid level in terms cf feet from the surface of
the ground, This particular well was completed in February of
1968, And this graph is all for the year 1968. It was
produced about twenty days and then shut in, The fluid level
started raising as shown in March, ané by about the 20th of
April was up to approximately 1400 feet,

And as noted on the graph, the scale change, we
picked up, down at the bottom of the graph, in April, fluid
level continued to rise until in May, for a period of a few
days, tubing was run in the well and it was swabbed at the

rate of about ten barrels a day, in order to condition it to
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take a bottom hole sample, a bottom hole sample was taken and
at that time the well shut in again and the rise in fluid level
continued and it was observed as shown and recorded on this
graph.

And then in Augqust, about the Sth of Augqust, the
P-31 was given a sand frack treatment and there was an abrupt
increase in the rate of rise of the fluid level in Taylor's
well, which was shut in all this time, Which we believe was
a result of the sand frack treatment,

And then in early September, as shown on the graph,
the P-31 was put to production. It gstarted pumping the load
oil back and there appears to have heen a leveling off in the
fluid level rise in the Tavlor well at that time,

And then in early November, I believe that's the
first of November, the N-31 well was given a sand frack treatment,
And the fluid level then showed an abrupt increase, pressure
wave more or less went through the Taylor well and then the
fluid level started declining for the next few days.

Incidentally, we checked the fluid level rate of
increase in the Taylor well within about thirty minutes after
fracking the N-31, and we actually measured the fluid level
rising while we were there on location, it was rising I believe

at the rate of about 20 or 30 feet an hour,.




MR, NUTTER: Now, you had a rather abrupt increase

in fluié levels in the middle of October there on that well,
Mr. Greer. What do you attribute that to?

THE WITNESS: 1 don't know what caused that, We
have postulated that that might be a reflection of the pressure
wave created back in Auqgust.

MR, WUTTER: Was the N-31 drilling at the time?

THE WITHESS: The H-31 was drilling, and we went
back to check our records to see if it was possible that we
had oil circulation and perhaps interference from that
standpoint and the well was drilling at too high a point clear
above the matrix formation, so we felt that was not it. So
we really just don't know; of course, it's a small increase of
about four feet, about a pound and a hsalf.

A Then in about the 10th of November the N-31 was start-
ed to pumping and again a very marked decrease in £luid level
was noticed in the Taylor well. It went clear off the scale
in three or four days, and by November 23rd the £luid level was
down to 1490, At that time, I helieve we put the Taylor well
to producing and shut the N-31 well in,

The H-31 had started making gas and we felt it would
dissipate the reservoir, so we have a marked increase, or

increase in fluid level and evidence of communication between the



N~31 and Taylor's well, And not guite such a sharp increase,
but a definite increase in fluid level resulting from frack
treatment of the P-31,

Now, we have concluded, although we have not shown
it on this graph, that the reservoir has a pressure
production coefficient on the order of 1500 barrels per pound
and that results frowm the fact when we introduced about 5,000
barrels of oil in the P-31 we had an increase in the fluid
level equivalent to about three pounds. 8y the same token,
when the N-31 well was fracked, the fluid level, althouygh there
was a pressure wave went through Taylor's well, it was
declining at a rate which would appear to us would give the
same stabllized increase in reservoir pressure, SO we can
draw, really, two conclusions from this. ©One is the pressure
production coefficient, 1500 barrels per pound; and the other
is, although there is guite a difference in the type of
reaction from the frack treatments, the end result is going to
be roughly the same, The two wells which had high permeability,
namely Taylor's well and the N-31, showed the sharp change in
pressure immediately following the frack treatment., But it’s
pretty evident, it is evident to us, tnat after two or three
weeks the pressure increase will be comparable to that which

resulted from fracturing the P-31l; so we feel that all three
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wells then are not only in communication, they are in

communication with the same reserxvoir, It's unlikely that one

of them is proiducing from two zones and another from only one,
Q (By Mr. Cooley) Well, from this siudy, Mr. Greer,

do you draw any conclusions as to the effective uarea of

drainage of the well in this pool, in this portion of the pool?
? A The N-31, or the P-31 and Taylor's well, approximately
i half a mile apart. This would be one-half mile drainage radius
? or approximately 600 acres, would be the equivalent of 600~
| acre drainage, The NK-31 and Taylor's well are approximately
1500 feet apart, would be roughly equivalent to lé60-~acre
drainage.

Q And is there any doubt in your mind and in your

T

opinion with respect to the effectiveness of this drainage,
any economic time?

A No.

Q Moving now, Mr. Greer, to the drainage mechanism of

the reservolr drive that is present in the La Plata-Gallup

011 Pool, would you direct your attention to Figure 11,
following lmmediately after Figure 107?

A The Pigure 1l shows our calculation of -~

Q Excuse me, this is in Exhibit 1. Immediately after

page 22 of Section C,




A This shows the rate of drainage which we believe
might result in this area if the oil can be maintained in its
under saturated condition. Refer to this in the rim block which
is in the west part of the pool, the fault block that's along
the steeply dipping part of the area.

Q You have just mentioned the under saturated condition
of the oil in the La Plata-Gallup 0il Pool, Mr. Greer, What
evidence do you have of this fact?

A The under saturated oil to which I refer, we found
from a sample in Mr, Taylor's well. And that fluid analysis
is in -~

Q Section D of Exhibit 2?

A Exhibit 2, Section D.

Q Section D as in "dog" of Exhibit 2,

A It shows a bubble point of approximately 185 pounds
at a time the pressure was on the order of 300 pounds in the
well, We have carefully conditioned the well such that the
pressure in the well bore during the conditicning period, in
bringing new cil into the well bore, would have had to have
been at least 275 pounds, so the sample was at least 100 pounds
under saturated below the lowest pressure which existed in the
well bore at the time the well was being conditioned. So we

believe this was a very good sample and accurate information.




Now, if we can keep the 0il under saturated, and,
of course, we keep it under saturated by maintaining pressure
on it as the field is produced, we can expect gravity drainage
rates as shown on Figure 11, but at different depths, For
instance, in ﬁhe upper part of the reservoir where the depth
or the rate of dip is about a thousand feet per mile, for
transmiassibility of a thousand millidarcy feet, which would be
one darcy feet, we have about 200 barrels per day per linear
mile on stride. 1If we have as much as one and a half darcy
feet, 2,000 feet per mile, we get up to about 500 barrels per
day, per mile, on a stride. This, these gravity drainage rates
are discussed under --

Q 14 to 17 --

A -- Section 2, pages 8 to 13, Secticn C, Part 2, I
think we naed not go into them now.

Q What would happen, Mr, Greer, if the raservoir is
produced at a rate in excess of the gravity, efficient gravity
movement?

A In that event, the pressures will drop below the
bubble point, gas comes out of solution, you have, in a sense,
primarily solution gas drive, and the recoveries then would be
solution gas drive recoveries and, of course, this will result

if the well is, if the field is drilled on a close spacing, and
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high rates of prcduction field-wide are realized, The only

way that we can expect to have the gravity drainage mechanism
work is to restrict rates of production to that comparable to

those shown on this graph in Fiqure 11,

Now, the drastic things that happen when the solution

gas drive mechanism takes place, is that the viscosity drops,

the perreability to oil drops, and within a short time after

the preasures have dropped balow the bubble point, then these

| rates, as shown on Figure 11, will drop by a factoxr of ten to

} one hundred; in other words, where initially we have 200 barrels
\ per day per linear mile in the area we can expect an area

% around the Taylor well, it would soon be down to 20 barrels per
\ day per linear mile or even two barrels per day per linear

mile, if we deplete the field by solution gas .drive.

/// Q From this information, Mr, Greer, what concliusion

do you draw with respect to the most desirable density of

development?

A Well, the density should be, well, first, we need,

of course, in each fault block to have enough wells to

producé the 0il in a reasonable length of time., And it

appears from these gravity drainage rates that this can be

realized producing the reservoir in a reasonable length of time

with just a few wells, Certainly nothing like a 40 or 80-acre
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pattern would give.

Q Mr. Graer, on page 16 of Section C, you have some
estimated recoveries from the various blocks which you refer
to as the rim block and the basin block. Recalling once again
that this exhibit was prepared over a year age, prior to
drilling of the vhree most recent wells, do you have any
revision to make with respect to your reserves stated there?

A Well, yes, sir, first I th}nk we should explain the
figures that show here, The basin block is the block which we
show colored in brown on Figure 9, And the rim block is the
area wa show colored in yeilow on Figure 9 of this Exhibit 1,
We have some pressurec production data for the basin biock which
allows us to arrive at an estimate of oil in pl;ce and
recoverabvle oil in addition to what we would have postulated
from our geological work, This is shown on the line opposite
the one titled "Basin Block”, under both competitive operations
and unitized operations,

H“R, NUTTER: Mr, Greer, may I interrupt one more
time?

THE WITNESS: Yes, sir,

MR, NUTTER: That 300,000 produced oil, that would
have come primarily from that Standard ~-

THE WITNESS: M-5,



MR, NUTTER: ~ M=5, right?

THE WITNESS: Yes, sir, all of {t came from that.
MR, NUTTER: From the one well?
THE WITNESS: Yes, sir,

A Then in the xim block, if it covered an area shown
in Pigure 9, with other characteristics as shown, we would
estimate for competitive operations nearly three million
barrels in place and approximately 870,000 recoverable. Undex
unitized operations, and we have used this comparison, because
under unitized operations we can control gas~oil ratios, control
production, perhaps inject water or gas and maintain pressure,
we would anticipate a higher recovery, nearly two and a half
times as much,

Now, the figures for the basin block, of course, we
mst qualify to the extent that we, although we have some
pressure production data for the basin block reservoir, we
don't know how much gas, free gas was originally in place

there, With this unknown factoxr, it's difficult to put an

exact number on the remaining-reserVes.

Por the rim block, of course, we had no pressure
production data and all we can g& on is the size of the area,
and if it has these chracteristics; we now kXnow that the rim

block contains 2 substantial gas cap and, of course, as a result
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1t also has a proader

mach oil {n place.

e wiil not he as
pasin plock

ther

area of separation patween the

e rinm block is not
the relativ

quite as lax

and 80O th
gexyves for

year ago. Nevertheless . e recovetable re

the xim bicck W
cent under competitive

which is roughly.,
rhaps 70 per cent on wide spacind and under

operations up to re

unitized operations.
Greer, ho¥ did you establish that

MR. NUTTER? Mr.

there is & gas cap on the rim block?
1l1ing 2 well into jr, and jt's the

THE WITNESS By éri
N-31, it penetrated the gas cap -
MR. NUTTER: The N-31 did -~
THE WITNESS: The N-31l. )
MR, NUTTER: But it was completed as an oil well,
wasn't 1t?
THE WITNESS: Actually ve haven't completed it yet.,
we just produced part of the joad oll pack and the gas reached
well in rather than

such a high polnt that we shut the

producing it.
Structurally,

a hundred

continuing
it 's about what,

MR. NUTTER:

an the Taylor well?
only apout

gherxr,

fest higher th
THE WITNESS:

Yes, a hundred feet hi
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and if I might add to that, I don't have the figqures with me,

i but we determined the bottom hcle pressure in the N-31 at the
time we finished the sand frack treatment and from that
t pressure it was, I believe, abhout 20 pounds higher than we
i felt it should bhe. And, of course, this gave us concern,
i because one reason for that would be that the oil column extend-
1 ed only half-way between the Taylor well and the N-31 and,
of course, in producing the well we did find the high gas-oil
ratio and it's in the gas cap. And from those pressures, then,
we would estimate that the gas-oil contact is about half-way
between those two wells.

MR, NUTTER: I see, Which would probably be at
about, well, one is 3836 and the other is 3718?

THE WITNESS: Yes, sir.

MR, NUTTER: So that's 118 feet difference between
about half of that difference you would expect to be the
location of the gas~o0il contact?

. THE WITNESS: Yes, sir, which would be roughly 60

feet above the Taylor well.

Q (By Mr, Cooley) Mr, Greer, does there occur any
vertical separation within the productive member of the Niobrara?
A Yes, sir, I would like to refer back to Figure 3,

if you might, for just a moment,
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Q This is under Section B?

a Under Section B of Exhibit 1. We anticipate from
this field most of the production will come from the zones
between the D and E marker, primarily the zone colored in
brown, although we believe that there might be production
possible from the zone colored in yellow, particularly if it
could be connected with vertical fractures to the zone colored
in brown.

Now, there are some other zones which show continuity
And .there are three zones between the B and

across this area,

C markers, which one can follow, We have not colored them in

but it's apparent that they are rather continuous. Qur
experience, however, in the Porto-Chiquita Poolas with zones
in about that part of the Niobrara, they have had high gas-oil
ratios, they have not been good reservoirs and even where the
gas-oil ratic was good, they did not have as much horizontal
commmunication as other zones, and a well completed in one of
them would produce just a short while and then be depleted,
We have not, however, found vertical communication
all the way from, say, the B-C interval down to the D-E
interval, which is a separation of maybe a hundred to 200

feet. The shales between those intervals are perhaps more

plastic and if they were fractured at the time that the other



zones were fractured, well, the fractures have since healed,
and we have found no vertical communication between those
zones, And this means, then, a number of things; we cannot
determine communication, for instance, from a well completed
in the B~C interval with one in the D-E interval, but
primarily it means we have an expensive completion in that we
have to isolate these zones which are not good producers, in
oxder to confine our sand fracture treatment to the productive
interval., If we attempt to fracture several hundred feet of
open hole, we believe it's possible, if not probable, that the
fracture, the sand frack trectment will not enter the right
zone, And if it doesn't enter the right zone, and not being in
vertical communication, then we have not, we do not have a
commercial well,

Q Looking now, Mr. Greer, to Section D of Exhibit 1,

A Yes, sir,

Q This has to dc with the pressure production data.
As you pointed out in your carlier discussion, this deals
only with the basin block, is this correct? The pressure,
actual pressure production history deals largely with the
basin block, does it not?

A Yes, sir. We do have a pressure buildup on the one

well, on tha Taylor well in the rim block, which is covered
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in here, but no production data to work with,

0 I'm interested in shortening this hearing as much as
possible, Could we turn to Figure 12 and try to summarize
the information that's contained in Section D of Exhibit 1?

A Yes, sir,

Q That appears immediately after page 3 of that section.

A Pages 1 to 9 contaln primarily the statistical data
which goes into the figures which follow, On Figure 12 1s
shown the hottom hole pressure buildup on the N~5 well taken
in April of 1968, From this we have determined two things,
primarf{ly, an estimate of permeability in the area of this well,
And what its pressure might be at the time or this day it was
taken in April,.

The Figure 12 shows on one scale most of the
information which was taken up to about two days after the oil
was shut in., The deﬁails of the information from that point
on is shown in Figure 13. And primarily what we determined
from this is that the permeability at some distance from the
well bore is gsubstantially better than that near the well bore.

On Figure 12, for the first part of the buildup
curve we determined the permeability to be something like four
to five hundredths of a darcy foot. As shown on Figure 13,

a permeability of ten times that amount is indicated at some




distance from the well bore. Now, we helieve that at this

time, of course, the pressure was substantially less than it
had been originally, and the permeability to oil is less than
it originally was. And I would estimate that the initial
permeability, then, when the oill was at a pressure in the
reservolir, that it was substantially oil and very little free
gas, would prohably have bean about three times that amount,

If so, the main fracture system within the area of
this M-~5 well would have a transmissibility on the order of
one and a half darcy feet,

Figure 14 is a plot of pressures taken in the M-5
well, plotted against a cumulative production. By April of
'68 the well produced approximately 300,000 barrels of oil,
and as can be seen on the graph, shut in 48 hours and snhut in
twelve days, the pressure was still increasing. And our
interpretation of the maximum pressure at which this well
might build up, which would reflect the true reservoir pressure
at this time, would be something between 1160 and 1200 pounds,
If the pressure, stabilized pressure in the reservoir were
size 1200 pounds last April, i£ would indicate a pressure
production coefficient of 1,050 barrcls per pound. We know

that it was at least 1100 pounds, which would be a pressure

production coefficient of 800 barrels per pcund.
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Using those two coefficients, we can calculate that
the oi)l in place, that there were no free gas in the reservoir,
would oriainaily have been on the order of two to three million
barrels of oil. Now, at this point I estimated two and a half
million barrels of oil. Now, this means, then, that if this
well is in communication, or was at the time it was first
drilled for two and a half million barrels of oil, and we have,
ags we believe, something like 1200 barrals per acre in place,
the well then must be draining an area on the order of 2,000
acres, It is only happenatance that that is approximately the
size of the area stown in brown on Figura 9, which from our
geologic interpretations would be the size of the basin block
reservoir which geologically we would expect to have,

Now, the fact that we determined 2,000 acres from our
pressure production data, of course, does not necessarily
confirm that that is the area, but it would be an area of
about that size, It may not be located as shown on figure 9,
but it would be an area of about that size,

VMow, of course, if therea were substantial, if there
were a substantial gas cap in this reservoir, then the amount
of 0il would be less and the area would be less, We think
that there is very little room for substantial gas cap here,

because it is 30 close to the point which we believa separates
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the basin bhlock from the rim block. The bottom hole location
of the well is indicated on FFigure 9, is very close to the

zero contour and we feel that there can he very little
productive acreage updip from that point. Even so, if there
were a substantial gas cap or free gas in this reservoir,

which tended to hold the pressure up, we still have the fact
that the well has actually produced 300,000 barrels of oil, and
if the recovery in this instance, almost has to be solution

gas drive, there's hardly enough dip here for gravity drainage,
We nmust be looking at only 400 to 500 barrels per acre, so

this means, then, that the well has actually produced amount of
0il equivalent to complete depletion of six to seven hundred
acres,

MR, NUTTER: Whatever dip there is, is down from
the well anyway?

TRE WITNESS: Yes, sir, So this, then, gives us
additional evidence, we believe, of widespread drainage
possibilities in this pool.

Q (By Mr. Cooley) Moving now, hurriedly, Mr., Greer,
to Flgure 15, for a brief summary of the pressure buildup survey
on the Lloyd B. Taylor Ho. 1 Walker -~

a We determined, again, two things from the pressure

buildup of this well; as shown on Flgure 15, this is a plot
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which is often used for a well, a new well in a reservoir,
the familiar Delta "T" divided by "7* plus Delta "T", time
ratios against either pressure or fluid level, And, of

course, from this we can tell permeability in the vicinity

of the well, which is indicated to be two and a half darcy

feet. And also an extranclation which would indicate a mininum

height of £luid level to which the well might build up.

The important thing we gather from that is that 1t
is apparent that the fluid level will raise at least to a point

1300 acre feet from the surface, and, as a matter of fact, it

actually rates higher than that., But that gives us a minimum

prassure in Mr. Tavlor's well, the L marker datum, of around

330 pcunds., And when we convert that back to a datum comparable

to that of which the M-5 well was completed, or which the

pressures were measured in the M-5 well, we find a comparable

pressure, then, of 1500 pounds, which is about the pressure

the M-5 had originally,

This means to me that we are dealing, then, with

virgin pressure in the rim block reservoir. And that the M-5
well has not depleted this reservoir,

MR, NUTTER: The rim block?

THE WITNESS: The rim block, yes, sir.

A So we have, then, pressure difference data which
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then adds to our belief that there are two, at least two fault
blocks,

Q (Ey Mr. Cooley) Section E, lir, Greer, deals with
drilling and completion methods and costs., It is self-
explanatory, and I suggest that we move on to Section F, which
deals with the economics under competitive operations.

A All right, sir. I suggest we look ~-

Q On page 3 of that section you have a tabulation
which I think best explains it; would you direct your attenticn
to that?

A Yes, sir. On page 3 of Section F of Exhibit 1, we
have a schedule which shows my estimate of drilling costs
based upon the depth wells will be drilled and also on the
spacing, and the reason it varies in this instance with spacing
is that it would be my thcught that on close spacings, say, 40
acreg or 80 acres, that operators would not take the, go to the
expense of large sand frack treatments, they would hope by
drilling enougch wells that they could get into the fracture
system with the additional number of wells, and perhaps could
driil them somewhat cheaper than on wide spacing., On wide
spacing we feel we have to go to lcvrge frack treatments to bhe
sure we get into the fracture system, And, of course, on the

close spacing, 1f care is not taken to drill a weil with air,
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i1f they are drilled with mud, of course, they will ruin some

of the wells,

This 11 not a material thing from the standpoint of
recovary because on 10-acre spacing they would probhably only
need a fraction of the total number of wells drilled to
recover the o0il, so that's not the fact that they would ruin
aone of the wells doesn't mean they wouldn't recover all of the
oil; and by "all of the oil", I mean all the oil that is
recoverable by solution gas drive methods and under competitive
operations it probably would make very little difference in
recoverable oll on the various spacings other than we might
roacover a little more on wide spacing than on close spacing.

The reason for that is that competitively the wells,
the reservoir would he produced so fast, depleted so fast
there would be very little gravity drainage,

Now, with these fiqures of costs of wells, we can
then determine the economics under the various spacing
patterns that might exist under competitive operations.

Q lould you proceed, then, to the 40-acre spacing
pattern and discuss the economics under that?

A This 1s shown under the tab numbered 40 and here we
have just taken a sample reserxvolr of the sizes indicated

earlier, postulated a few dry holes and calculated the total
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cost dependiﬁq upon the depth and for the 40-acre aspacing
column as we reviewed on the previous schedule,
In this instance we would anticipate a recovery of

a million one hundred and seventy thousand barrels of oil at
a coast of seven dollars a barral, which, of course, would ba
| | uneconomic.
| Q Would you procead to the 80-acre spacing postulation?
{ , A With the same principles on 80-acre spacing, we
i come up with a cost of five dollars and eight cents per barrel,
| Q And for l60~acre spacing?
; A l160~acre spacing we get down to a cost of three dollars
i and eighty-three cents per barrel for the over-all average.
f Q And for 320-acre spacing?

A 320-acre spaciiag we have gone to a little bit more
detail, brokxen the cost down as to the different blocks, the

basin block and the rim block, but primarily what we would

like to show here under the colored plat, under the 320-acre

tab, is the fact that on any spacing pattern it is difficult
to realize the full spacing recovery for any -~ on an over-all
average, and that is because that somewhere under the spacing
unit of the outside or edge wells the reservoir will probably
cease to be productive or you'il reach the edge of the

reservoir, and for the example shown on this plat, although the
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spacing is 320 acres per well, the true average area of
drainage, which each well would result in having, is only 200
to 220 acres. So even under wide spacing we find that we
really could not anticipate a full drainage tract for each
well egqual to the spacing unit.

Now, these costs are shown, fiquring costs in terms
of dollars per barrel recovered, is shown, too, for the basin
block, which is still quite high, $6.50 a barrel. The rim
block, however, begins to reach economic proportions, $1.72
per barrel on 320-acre spacing.

Q Mr, Greer, from your testimony with respect to the
various possible spacing patterns, it would appear that in
your opinion that none of the spacing patterns, either 40, 80,

160 or 320 would be an economical method by which to develop

this pool.
A This is true. ;
Q Then, as far as, in fact, development, in view of

the unitiration of this pool, would you proceed to Section G
and demonstrate to the Examiner how you would propose to
actually develop this pool?

A Yes, sir,., It is our thought that this pool can only
be economically developed under unitized operation and, of

course, concurrently with that, to have some type of wider
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spacing pattern than the 40 acres. OUne type of development
pattern is shown under Section G of Exhibit 1, which would
probably recover the maximum amount of oil for the minimum cost,
And the reason for thisz is that the gravity drainage mechanism
could be realized in tiie rim block and additional oil

recovered in that fashion. And it would take only a few wells
to do it,

The basin block, it makes no difference, I believe,
what spacing is drilled on, it's recovery will be about the
same, being solution gas drive.

Q Well, Mr, Greer, in view of this fact, why have
you proposed that the Oil Conservation Commission space this
pocl on 160-acre spacing?

A Well, sir, it's very difficult, of course, to get
106G per cent commitment of the working interest owners to a
unit agreemant and if some of the operators have not joined
the unit agreement, then they, of course, must be permitted
to develop their own properties in their own way. And so it's
necessary that we have some type of spacing pattern, And it
certainly needs to be wider than 40 acres.

Wa believe, in this instance, that with the
commitments we have to the unit agreement, although part of the

acreage is still not committed, that the unitized lands
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quarter section?

A Yes, sir, we ara concerned with not only proration
units but actual spacing units,

Q In your opinion, is this particular provision
absolutely essential in order to prevent waste in this pool?

A Yes, sir, it‘*s absolutely essential,

Q In your opinion, will the pools, or pool or pools,
the area requested here to be spaced, be efficiently and
economically drained under the patterns which you propose?

A Yes, sir.

Q In your opinion will the correlative rights of any
operator in the pool be adversely affected thereby?

A No, sir,.

MR, COOLEY: Mr. Examiner, this concludes the direcct
testimony that we have with respect to the spacing facets
of our case and we would move admission of Exhibits A through
E at this time,

THE WITNESS: Could we have a word?

MR. NUTTER: Sure.

{(Whereupon, a discussion was held off the record.)

MR, COOLEY: I would like to move the admission of
these exhibits and then inquire of the Examiner his pleasure

with respect to procedure. Do you want to cross examine with
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regpect to this?

MR. NUTTER: We have got Exhibits A through E?

MR, COOLEY: Yes, sir. We have Exhibits A, &£ and C

in the tform of the booklets,

MR, NUTTER: Those a2re 1, 2 and 3.

MR, COOLEY: Excuse me, Exhibits 1, 2, 3, 4, 5.

THE WITNESS: We have got some misnumbered here,

MR, COOLEY: I will redesignate the exhibits, but

they are 1, 2, 3, 4, 5,

MR, NUTTER: Now we have three books hexe, that's 1,

2 and 3, and you have got three rocks there?

MR, COOLEY: No, they are all marked as 4.

MR, NUTTER: 4-A, 4-B and 4-C?
MR, COOLEY: Correct,

MR, NUTTER: And you have got Exhibit 5 here,

which is the film that you want withdrawn later?
MR, COOLEY: Correct.

MR, NUTTER: Applicant's Exhibites 1, 2, 3, 4-A, 4-B,

4~C and Exhibit 5 will be admitted in evidence provided that

Exhibit 5 may be withdrawn at a later date,

{(Whereupon, Applicant's
Exhibits 1 - 5 were offered
and admitted in evidence.)

MR, NUTTER: How much longer will your direct
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exanination last, Mr. Cooley?
MR, COOLEY: I would think pnssibly another fifteen

minutes with respect to the pressure maintenance and the

amendmant of the unit rules,.

MR, NUPTER: I think we'll recess the hearing at this
time until 1:30, then.

MR, COOLEY: In order to clarify the record with
respect to Applicant's Exhibits, that portion of the record

which refers to Exhibits D=-l, D-2 and D-~3 should be changed to

read 4~A, 4-B and 4-C respectively. And the exhibit identified

as Exhibit E should now be identified as Exhibit 5.

(Whereupon, the noon recess was taken.,)
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MR, NUTTER: The hearing will come to orxder.

Mr. Cooley, I believe just prior to lunch you had
finished vour direct testimony on Case 4067, is that correct?

MR, COOLEY: I said I was, but I have one more
question with respect to that case.

DIRECT EXAMINATION (CONTINUED)

BY MR. COOLEY:

Q With respect to Case 4067, Mr. Greer, due to the
extreme angle of dipping in the La Plata-Gallup Pool, is there
a possibility that within the same fault blnck, wells could be
completed that were in different depth factors as aestablished
by the Commission'’'s rules and regulations?

A Yes, sir.

Q As a result of this possibility, do you have ary
recommendation with respesct to what allowables should be
assigned l60-acre spacinc and proration units in that pool?

A Yes, sir, would suggegt four times the normal unit
allowable for .1l wells, all depths throughout this spaced area.

MR. COOLEY: With that, we have no further direct

testimony to present in connection with Case 4067.
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CROSS EXAMINATION

: BY MR. NUTTER:

w Q Mr. Greer. in your direct testimony you mentioned that
the rules that you would propose for this pool would prohibit
the drilling of a second well on a l60-acre tract i€ such unit

were approved by the Commission. Now, I presume then that you

would also object to the formation of a nonstandard unit comprising

legs than 160 acres?

| ' A Yes, sir, unless, of course, it was the result of a
partial section. You know, there are some lots, as I recall,
along the township line; some are larger than standard, and some
are smaller, But with that exception, we would oppose it.

Q Now, you also mentioned that there were some tracts in
this unit area that had not been committed to the unit agreement?

A Yes, sir,.

Q For the purpose of protecting the unitized line by
drainage from those tracts outside of the participation, you felt

that 160-acre spacing would be adequate., Now, what tracts are

not committed to the unit, could you tell me, and what is the

g8ize and shape of those tracts?
A I believe somewhere in the Commission's records, you
have a copy of Exhibits A and B to the unit agreement. If I had

that, I could probably identify them more quickly and simply. Do
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you suppose we could have someone look that up in the unit files?

I don't have a copy of EBxhibit A or B with me,

Q Yes, I think we probably can. Has the status changed
since the unit agreement was signed, or do you know offhand

which tracts are not committed, so if you had a copy of the

Exhibit a--

A I would have to look at Exhibit A or B in order to tell

which tracts we feel will not come in, In general, though, they

are tracts, if you might refer back to--
Q Refer to fiqure 2, that shows all of the tracts, ang

you can probably identify them.

A You are looking at fiqure 2?

Q Exhibit 1.

A They are primarily in Sections 27, 28, 34, I beliave a

40-acre tract in Section 8, the northeast of the souths2ast. That

would be most of it.

Q Now, up here in Section 27, which would the acreace be

which was not committed?
A In the south part of Section 27.

Q That little narrow strip that runs across the south

part there?

A I believe it is either the narrow strip or the small

tracts, the north halves of those 40-acre tracts.
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Q And then in Section 28, which is the acreage that is

not committed?

A I believe it is the acreage shown through the center
of the--

Q Is that the odd-shaped configuration?

A The odd-shaped configuration, yes.

Q And did you mention Section 292

d . A I didn't mention Section 29, and I certainly can't
i
[

Q And in Section 34, that would be--

A Probably the little tract, 80 acres in the west half
of the northwest quarter.

0] Mr. Greer, in the event we adopted 180-acre spacing
rules, and you don't approve of nonstandard units, what opportunity
is given to the owners of this acreage to develop their property?

A Well--

Q Without coming into the unit.

A They can drill in on 160-acre tracts and, of course,
if they don't have a full 160, then, of coursa, they can
communitize with unit lands in the 160. Of course, if we refuse
to join, they could force pocl the unit lands., This is our

interpretation of the forced pooling law or rule.

Q But you would still object to the formation of a
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nonstandard unit and suggest--

A Well, I'm sorry, sir, I thought you were talking about
standard 160-acre tracts in which they didn't have the full 160
acres,

Q well, you would object to either the formation of a
nonstandard 160, excluding the unitized lands, and you would
suggest they would force pool?

A Oh, yes, sir.

Q Take the southwest guarter of Section 28 there, 40
acres presumably is unitized, and 120 acres is not committed to
the unit?

A Yes, sir.

Q So you would suqgest if they wanted to develop that
quarter section, that they would have to force pool the 40 acres
that belongs to the unit in with their 1207

A Yes, sir, they would always have that right. I doubt
that we would refuse to join. We would probably work out some
kind of agreement where they could have our 40 acres and drill it.
But certainly, we would not prevent them from drilling their 120
acrez and force pooling our 40,

Q Now, what 1s your primary objection to the establishment
of nonstandard units, say two 80-acre units in a guarter section,

assuming that each of those wells would receive half of an
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allowable? The withdrawals from those two wells would he
limited to one single allowable, and wouldn't result in dropping
the reservoir pressure below the bubble point with an increase
in viscosity, would it?

A I have no particular objaction to two 80-acre tracts
forming a 160. The nonstandard units that I would oppose woulgd
be, say, two 40-acre tracts and, say, two lots of five acres
each. That would really give you only 90 acres. In this
instance, we would suggest that they go to 240 acres.

Q You would rather see an oversized unit than an
undersized unit?

A Then they could have the unitized allowahle with it,

Q Aloné the west side of this township, there are some
undersized sections which, I presume, do have scne small lots
under them?

A Yes, sir, you can see it is dotted out, I believe in
Section 7. In the south part of the plat, you can see the size
of those small lots.,

Q Referring to your Exhibit Number--or Figure ﬁo. 8 in
Exhibit 1 in which vou have-~correction, we will make that
Figure 9, in which we have the rim block and the basin block.
Now, this is probably the l;mits of the development as far as

commercial production i8 concerned, as you know it now, i3 that
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correct?

A It could extend into the area a little bit north of
that, as shown on Figure 8, colored--the areas colored on
Figure 9 would be the area primary possibility. Figure 8 there
colored in brown, in my opinion, might offer production or might
permit production, but I really doubt that it would be commercial.
Somewhere in the brown shaded area, I think we will find the end
of the commercial preducticn.

Q Now, actually, what you have done, if you take the

colored area on Filgure 9 which is bounded by the Jdotted line,

~you have extended that on the north with the dashed line by just

about a belt, a belt of just about a mile width, is that correct?

A Yes, sir, that's correct.

Q And then down on the southwest side of the colored
area, you have extended that area by a belt exactly one mile
wide around on the southwest side?

A Yes, sir. If I might continue on that, we shorten it
on a due south side because of the poor development shown in the
No. 1 Elliott, the southernmost well on the plat along the range
line between 13 and 14 west.

Q What are the pool boundaries as established by the
Commission at the present time?

A The present designated La Pilata-Gallup Pool, I believe,
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covers the south half of Section 5, and then, of course, as I
understand i{t, the rules applying to this pool then would also
cover wells drilled within one mile of that boundary, which just
about fits this southern boundary. Of course, it would be
glightly east of this boundary.

Q The pool has never been extended over to the Taylor
HWalker Well yet?

A I think that the Taylor Walker Well has just been
operated under the same rules, since it is within about a mile
of the present designation.

Q And then you have two wells in Section 31 which aren't
shown on thie exhibit, and the pool hasn't been axtended to take
them in either, also?

A No, sir.

Q Now, your request here for the l60-acre spacing is
that these rules would be applicable to the entire area of the
La Plata-Mancos Unit, the way I understand it?

A Yes, sir.

Q wWhich would be beyond the commercial productive limits,
as you estimated them, they woﬁld be well beyond the present
pocl boundaries, and they would even be past the commercial
limits? Take up in the north end there of the unit, you have a

belt there that is beyond the one mile belt, which is at least a




68

half a mile wide, so you would be makina these rules applicable
for beyond the present pool boundaries and beyond the expected
boundaries of commercial production?

A Yes, siy. The reason for that is it i3 so difficult
to tell for sure wvhere the production will start and where it

will end.

Q I realize when you have a fracture system this way, it
could extend a good distance.

A Yes, sir. And we felt it is absolutely necessary to
cover the area, and we feel that on one will be harmed if we
have a little larger area than actually covers these pools.

And, of course, as we understand it, there is nothing
at some future date to prevent an operator from asking a hearing
to shrink the pool boundaries, if through development of
additional information they have found a separate reservoir which

requires different treatment, as for instance a sand bar.

o] Is it your present contemplation to drill any additional
wells?
A Yes, sir, there is a well in Section 32 of Unit G,

which is currently being drilled; and further drilling to the
north of that would probably depend on the outcome of that well.

0 And there is nothing going on at the present time in

the bhrown area?
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A Yes, sir, we are preparing to work over the well in

the southeast quarter of Section 5, indicated on Figure 9 as the

J-5.

0 That is shown with the gas well symbol?

A Yes, sir, that well was originally completed in the
Dakota. We have just recently plugged the Dakota off and are
preparing to treat the Gallup formation.

0 Y= that the Hoss well that we had considerable

correspondence on last year?

A No, sir, the Hoss well is the o0ld Standard of Texas 5-1

well which Hoss purchased from Standard of Texas, and we purchased
then from Hoss, and it is designated on here as the M-5,
MR, NUTTER: I believe that is all the guestions I
have., Are there any other questions that anyone wants to ask of
Mr. Greer? Go ahead, proceed with your next direct testimony.
(Whereupon, Applicant’'s Exhikits
Numbers 1, 2, 3, 4, 5, inclusive,

Case No. 4074, were marked for
identification.)

DIRECT EXAMINATICN

Q Mr, Greer, Benson-Montin-Greer has made application to

the Commission in Case No. 4074, for the institution of a pressure

maintenance project in the La Plata-Gallup 0il Pool, and the
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surrounding area, the area covered bv the lL.a Plata-Mancos Unit

hgreement. Have you prepared a plat which shows thereon the

proposed injection water wells?

A Yes, sir.

O I hand vou what has heen marked am Fxhihit 1 {in Case
4074, and ask you if that is the plat to which vou refer?

A Yes, sir.

O Does Exhibit 1 show thereon the proposed water
injection well?
A Yes, sir.

Q wWould you identify that, please?

A It 13 in Unit B of Section 31, and is identified on
the plat.
]
0 For what purpose do you propose, what specific

purpose do you propose to inject water into this pool at this
time, Mr. Greer?

2 In order to maintain pressure and keep the charac-

teristics of the resexvoir oil as favorable as possible, We
believe by this sort of flotation water flooding process, we can
realize the same ultimate recovery, high ultimute recovery as

we can by gravity drainage. It is just a reverse process of

moving the 0il uphill rather than downhill. The important thing

is to keep the gas in solution, and prevent a deterioration of
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the relative permeability characteristics.

0 Does the success of this water injection pressure
maintenance concept depend upon the concept that the water will,
hecause of its weight, sink to the bottom of the reservoir or
below the o0il, at least?

A Yes, sir, the area right around the proposed injection
well is fairlv tight, low permeability. Ve believe the water
will course in all directions as we inject the water into this
well, but when it reaches the permeability indicated for the
reservoir found in the No. 1 Walker and in the N-31, this will
be high encugh permeability to allow the water and oil to
separate by qgravity segregation. We feel then that the oil will
float to the top, in a sense, the water will tend to move to the
bottom; and if we can kecep the oil unidersaturated, we think we
should have a high recovery of oil in place.

0 Do you have any evidence thrcugh the producing history
of this pool of the amenability of the pool to gravity segrega-
tion? HBave you had occasion to observe gravity segregation in
the pool?

A All we can do is calculate on the bhasis of transmissi-
bility the rates of gravity seqregation, gravity drainage, which
we have done, and we think would be adegquate for a successful

flood. Our only problem here is that the reservoir appears to be
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quite small.

0 Have you prepared a diagrammatic sketch of the proposed
water injection well?

A Yes, sir,

0 I hand you what has heen marked as Exhibit Number 2 in
Case No, 4074, and ask you if that is the diagrammatic sketch to
which you refer?

A Yes, sir,

D ¥ill vou explain to the Fxaminer the information set
forth thereon?

A Well, this plat simply shows the casing in the well,
the proposed setting point of the packer. It was our intention
to load the annulus with o0il behind the packer, and we will then
inject water into the perforations through which the well now
produces.

Q Do vou also propose to simultaneously inject gas into
the reserveoir at a different point.

A Yes, sir. 1In Exhibit 1, we show the location of the
proposed gas injection well, It is in Unit N of Section 31, and
is marked on the plat.

Q What 1s the purpose of injecting gas, what would be
your purpose of injecting gas into this reservoir?

A Our purpose in injecting gas is again to help maintain
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reservoir pressure high enough to keep the o0il at a pressure
above the bubble point. We have anticipated hv the time we can
get water started into the ground that the pressure will have
dropped somewhat in the reservoir, and it will be necessary then
to rajise the presasure in order to keep the oil pressure above
the bhubble point.

We can do it two ways. One would be to inject an
excess amount of water and compress the gas cap, but if we do
we are apt to lose oil into the dry gas cap. So our plan is to
inject enouch water tc raise the level around the Ho. 1 Walker.
At that time, we will inject enough gas to raise the pressure in
the reservoir to a point that we can plug the well and a draw
down in the well bore, while leaving the working nressure at or
near the bubble roint. In this fashion, we can produce with a
minimum draw down anv givern volume of oil, and with a minimum
draw down in pressure we will have a maximum potential for
success ful waéer flood.

Q Has the gas o0il ratio in the Taylor Walker well shown
any increase since its completion?

A It produced from about three months from the end of
November to the end of February at about solution gas oil ratio,
and at this point it started--it has recently started a slight

increase in gas oil ratio, which is just about the same we
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0 Isn't it also further evidence of the amenability of
the reservoir to gravityv seqregation?
A I believe it indicates that some gravity segregation

war taking place in the production of this well, inasmuch as the
gas oil contact is only 60 feet above -the datum at which this
well produces. And horizontally from the vell bore, it would
have to be within 200 or 300 feet, and there is enough oil being
producedbthat had we had complete gravity segreqgation, the gas
would have been approximately to the well bore now. So this
means there has been very little coning, and with very little
coning we can only assume that we have had good gravity
segregation.

0 Have you prepared a dlagrammatic sketch of the proposed
gas injection well, N-31°?

A Yes, sir.

0 I hand vou what has heen marked as Exhibit Number 3 in
Case 4074, and I 23k vou if this is that_diagrammatic sketch?

a Yes, sir.

0 Would you please point out the significant features of
thie?

A ‘This also shows the strings of casing in the hole where

they were cemented, and how much cement. This is an open hole
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completion, approximately 80 feet of open hole below the casing.

It is our intention to inject gas in this well in the
casing without either tuking or packer. Y understand this is an
unusual procedure, bhut in this instance we feel that it is a
completely safe operation.

The casing is seven and five-eichths inch N-80 casing,
will stand several thousand pounds pressure, and we anticipate

ur highest injection pressure to be on the order of 300 or 400
pounds.

) Mr. CGreer, what will be the respective sources of the
injected water and injected gas in the event this application is
apnroved?

A As to water, one of the local ranchers has a water
well within 2 few hundred feet of the proposed water injection
well. We have an agreement with the rancher to purchase water
from him.

Ag to the source of gas, Southern Union Gas Company
has a pipeline within a few hundred feet of the well, and the
line carries pressures ranging from 300 to 500 pounds. It is
éur plan to purchase cas from Southern Union and inject it into
the well without compressor, just simply use line pzressure. The
injection rates will be aquite small. We anticipate injecting

probably not more than 100,000 feet a day, and probably injection
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would be required for a period of time less than a vear in order
to raise the reservoir pressure to the point desired.

0 Then with respect to the water sources, it would be
fresh water that you weuld be iniecting?

A Yes, sir.

0 Mr. Greer, in your opinion, will the apnroval of the
proposed pressure maintenance project increase the ultimate
recovery from the La Plata-Gallup 0il Pool?

A vYes, sir, in the circumstances which we have found,
the wells which we have drilled in this area so far, it appears
that we cannot utilize gravity drainage in the normal fashion,
which we would have preferred in this particular fault block,
for the simple reason that the highest productivity wells are
updip, and the lower productivity wells are downdip. BAccordingly,
in order to reduce the reservoir to a reasonabie rate of
production, it is more practical to inject water downdip than to
produce the updip wells, rather than, say, inject gas updip and
produce the downdip wells. O©Of course, we are going to inject
gas, but only for the purpose of raising the pressure, and not
for the purpose of moving the oil downdip.

Q Ir your opinion, can the correlative rights of any
operator in the entire area of the pool he adversely effected

by the approval of this proposed project?
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A Mo, sir, all of the owners of working intereset rights
within the area of the proposed pressure maintenance project
have committed their interests to the unit agreement, and we
can see no difficulty with uncommitted owners.

0 It is your proposal, however, that the entire unit
area be considered as the pressure maintenance project area?

A Well, sir, I believe the practice of the Commission
hag heen o designate pressure maintenance
projects which do not cover the entire land, and Y should think
we can be quided by the same principles that the Commission has
used in the past for desionating a pressure maintenance project.

0 Do you have any recommendations with respect to the
area to be covered Ly the proposed pressure maintenance project?

A wall, I have not given thoughts to that, but I guess
we can do it right now.

I would suggest all of Section 31, the east half of
Section 36, the east half of Section 1, the north half and the
southwest guarter of fection 6.

0 Doés that include all of the presently completed wells
in that particular fault hlock? |

A Yes, sir, so far as we know at this time.

0 If any additional wells were completed within that

particular fault hlock, would it be your recommendation that




78

the project area be enlaraed to include them?

A Yes, sir.

MR. COOLEY: T have no further questions on direct.
CROSS EXAMINATION
BY MR, NUTTER:
o Mr. Greer, referring to Fxhibit Number 2 €first, I
note that your surface pipe is set at 276 feet. 1Is this adeqguate

to protect the surface water in this area, the shallow fresh

water?
g A Yas, sir,
Q Lo vou know what the depth of the rancher's well is

that vou will be bhuyinag water from?

A I don't recall that. I bhelieve it is from--I believe
we checked into this one time, and decided it i=s producing from
the Cliff House, and, of course, the formation dips in that
area, The Cliff House is exposed on the west part of the unit,
and it is several thousand feet decp on the east side of the
unit. The surf&ce or near surface water sands are not related,

I don’t believe, I believe are not related tc any of the other

formations.

¢ Now, what volume of water do you anticipate you will

be injecting into this well?

A It is my thought that we would inject just enough
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water to maintain reservoir pressure, once we have raised the

reservolir pressure by injecting gas in the N-31. It is my

thouaht that we vwill shut the uvell in, use 1t as an observation
well to mcasure reservoir pressure, and then we will adjust our

indection, water injection volumes to maintain that pressure,

? neither 1lncrease or decrecase it.
Q In other words, vou would be putting in what you take

out?

A Putting in what we take out. HNearly always there is a

loss of water injected, and it varies from perhaps 10 to 30

per cent. I don't know vhether it is absorbed in the shale, or

what happens to {it. Rut T would think that that would be some-
thing on the order of what we would inject, from 100 to 130 per

cent of the oil produced.

) Do vou have any idea what the injection pressure will

be for that water?

Y No, sir, we have not run any calculation. 1 have

just assumed we would have no difficulty in putting the water
away. We have a tentative order for a pump which will go up to

several thousand pounds, if we need it. B2nd, of course, we are

certain that we can put the water away if we have to go to
] fracking the pressure, which will he 1,500 to 2,000 pounds.

| 0 Mow, the perforated interval in this P-31 is 2,943 to
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2,975, Would that he with reference to the cross section that
vou have in this Fxhibit Number 1 with the hrown, the vellow,

and the green? Uould that be in the hrown area?

A It is only in the hrown area, ves, sir.

0 And then referring to FExhibit Numher 3 on the gas

well, you mentioned the source and the volume, and the pressure.

It is this oren hols interval from 2,219 to 2,234 in the bhrown
only?

A Mo, it is in hoth. 7Tt is in hoth the vellow and the

brown.

0

>

That is the well that we were discussing before lunch

that is partiallvy completaed above the gas oil contact, isn't it?

A Yes, sir.

) Is the surface casing here adequate to protect the

shallow fresh water from heing contaminated hy gas in the event

you should have a breakthrough somehow? You have 176 feet.
A Yes, sir. T believe at that point we don't really

have fresh waters. That is usually characterized by water that

i{s not fresh. 7T bhelleve at this varticular point, we don't have

surface fresh water problems.

0 No shallow fresh waters here?
A No, sir.
Q

Now, in your P-31 well, vou will use plastic lined
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tubing, and you are going to lcad the annulus with oil. Can
that ke equipped with a pressure gauge at the surface so you can
detect a pressure leak?

A Yes, sir.

Q and you suggest for the project area that we include
all of 31, the east half of 36, east half of 1, and the north
half and southwest quarter of 6?

A Yes, sir.

Q Now, vou mentioned that the G-32 is drilling in the
northeast quarter of Section 32?2

A Yes, sir.

Q Presumably upon completion of that well as a producer,
you would extend the project area. And what is the status of
this I-€¢ in the southeast quarter of Scction 67

A Sir, if I might make a comment on the possibility of
adding the G-32. 1If, of course, we find that the G-32 on
completion to be a commercial well, and in the same fault block
as these others, we would ask for it to be extended.

Now, we are in the real steeply dipping part of the
formation at that point, and it is our present thinking that

this well, if it develops to be a commercial producer, will

-probably be in a different fault block than either of the

others.
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O There is a transitional zone between the rim block and
the basin bhlock?
A Yes, sir. T helieve this for the reason that as we

examine the pressure coefficient of the wells in the rim block
now, and the fact that we have found a substantial gas cap, we
can then bhack up our calculations to a total volume of oil and

total area, and that point I feel it unlikely the area will be

large enouah to include the G-32., We don't know this, but this

is our thought.

18] what is the status of the I-6?

A I-6 is about to he plugged. We have drilled the well,

gset pipe, fracked it, and vroduced part of the fracked oil back.
I doubt we will recover all of the fracked o1l before we plug it.

I-6 is definitely in the area of noncommunication with either

the rim block or the hasin block.

0 That is where those rocks are bent and very tight, I

gquess?

A Yes, sir, orobably faulted.

MR, NUTTER: T bhelieve that is all I have. Does

anvone have any questions of Mr. Greer in this case?

MR. COOLEY: I have something additional.




REDIRECT EXAMINATION
BY MR, COOLEY:

0 Mr. Greer, you have submitted to the Commission logs
on both proposed injection wells, have you not?

.Y Yes, sir.

Q I hand you what has been marked as Exhibit Number 4
in Case 4074, and ask you to identify this, please?

A Yes, sir, this is the well in which we propose to
inject gas.

0 That being--

A The N-31,

0 I hand you what hac been marked as Exhibit Number 5 in
Case 4074, and ask you to identify it, please?

A It is a log of the P-31 well, which we propose to
inject water in.

MR, COOLEY: Mr. Examiner, Applicant offers into

evidence Exhibits 1 through 5, inclusive,

MR. NUTTER: Applicant's Exhibits 1 through 5,in

Case MNo. 4074 will be admitted in evidence.

(Wwhereupon, Applicant's Exhibits
Numbers 1, 2, 3, 4, 5, inclusive,
Case 4074, were admitted in
evidence.)

Does anyone have anv further questions of Mr. Greer
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in this case? Do you have anything further in this case,

Mr. Cooley?

MR. COOLEY: No, sir.
MR, NUTTER: Ve will proceed with Case 4075.

DIRECT EXAMINATION

BY MR, CODLEY:

Q Mr. Greer, has the 0il Conservation Commission already

approved as to form the La Plata-Mancos Unit Agreement?

g A Yes, sir.
f Q Has the operator of that unit been Rensecn-Montin-Greer?
é A Yeg, sir.

0 Have you had occasion, Mr. Greer, to consider minor

changes as to the form of that agreement?

A Yes, sir.

Q What particular portions of the La Plata-Mancos Unit

Agreement do you propose now to amend?

A We would like to amend pages 15, 16, 17, and 18 for
the purpose of permitting lands to be added to a participating

area which are necessary for unit operations, lands which not

necessarily are established to be commercially productive.

0 For what reason would it be justifiable to include

such lands within a participating area?

A For the reason, as we just reviewed in the preceding
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case, we would like tc add a gas well to the participating

area in order to inject gas into it. As a gas well, it is a
noncommercial well, It is also a noncommercial well as an oil
producer. According to the terms of the unit agreement as
originally approved, only lands which are commercially productive

can be added to a participating area. This would permit lands

to be added to a participating area which are necessary to unit

operations.

| 0O For further production of that well as a gas well, it
would have an extremely adverse effect on the o0il recovery from
the pool?

. Yes, sir. Wells producing from a structural position,
the same as the N-31, would probably produce a little bit of
oil, but the amount of gas to be produced with i% would so
deplete the reservoir pressure as to seriously affect the
ultimate recovery, so these wells are wells in that category

and should not be produced. Accordingly, lands of this category

should not have wells drilled on them, but there arxe some gas

and some oll that can be recovered from them from the downdip
wells., Accordingly, they need to be added a participating area,
given some fair equity, and handled in this fashion.

Q I hand you what has heen marked as Exhibit Number 1

in this case, and ask you to explain the significance of this
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exhibit?

A This exhibit shows pages 15, 16, 17, and 18 as they

appeared in the original unit agreement which the Commission has

already ruled on. Shown in red on thesze pages are the changes

necessary to put the unit agreement in the form which we require

in order that lands necessary for unit operations can be added to

participating areas.
The United States Geological Survey has approved as

to form these changes ag shown here., The State Land Office has

also approved them,
0 In your opindon, Mr. Greer, will the proposed changes

in thie unit agrcement tend to prevent waste and protect

correlative rights within the unit?

r Yes, sir.

MR, COOLPEY: No further guestions.

{(vhereupon, Applicant's Fxhibit
Nuemher 1, Case 4075, was marked

for identification.)

MR. NUTTER: Does anyone have any questions regarding

"My, Greexr mavy he excused.

this canme?
Mr. Cooley, do you lLave anything to say with respect to

the three casas?
4

MFE. COOLEY: Thank yvou for the offer, Mr. Examiner.

think we have taken quite enough time of the Commission, and the
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transcript will speak for itself.

MR, NUTTER: Dees anyone have anything they wish to

offer in these three cases? We will take the cases under

advisement, and call Case No. 4065.




WITNESS

ALBERT GRFER

Direct Examination by Mr, Cooley

Cross Examination by Mr. Nutter

Direct Examination by Mr, Cooley

Cross Cxamination by My. Nutter

Redirect Examination by Mr. Cooley

Direct Examination by Mr. Cooley

EXFIBITS

Applicant's Fxhibits
Numbers 1 through 3

Applicant's Exhibits
Numbers 4-aA, 4-B, 4-C

Applicant's Exhibit 5
Applicant's £xhibits
Numbers 1 through 5,
Case 4074

Applicant's Exhibit 1,
Case 4075

MARKED

3

25

30

69

86

88

PAGE

61
69
78
83

84

OFFERED AND
__ADMITTED

e

58

58

58

83




89

STATE OF NEW MIX1CO )
) S8 .

COUNTY OF RERNALTILLO )

LETTE, Court Reporters in

y and SAMUEL MORTE

ADA DFEARNLE
qtate of nWew Mexico,

we,
of Bernalillo, do hereby

and for the county
hed Transcript of Hearing

certify that the foregoing and attac

xico 0il conserv

ation Commission was reported

pefore the New Me
by us, and that the same is a true and correct record of the
to the hest of our knowiedge, gkiii and ability.

sald proceedings,

S

p

J . — 7

; ST g “ PR e -

IR A < i’ : V?/:/’/'_"/"',,,/'," ///_T, ‘_.«f‘ ,\/_, 2
“TTCOURT REPORTER

o s .

A '/_‘4‘.’/.‘_ S 2
SAMUEL MORTELETTE

[ do borshy onrtffy that the' F
: tivy thei tho foraning (e

Fogd oy s

ST




F-_-§__§____§_____

GOVERNOR

L AWE ATy DAVID F. CARGO
DY O O11L, CONSERVATION COMMISSION CHAIRMAN
_:{: " LAND COMNISSIONER
“ iF STATE OF NEW MEXICO ALEX J. ARM1JO
A — MEMBER
B ‘}'y?g.‘fw’;w"-.\s* P. O. BOX 2088 . SANTA FE
L SOMER STATE GEOLOGIST
tama 87801 A. L. PORTER. JR.
SECRETARY - DIRECTOR
April 1, 1969
Mr. Jack Cooley Re: Case No. 4074
Burr & Cooley Order No. R-3714
Attorneys at Law Applicant:
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Dear Sir:
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A, L. PORTER, Jr.
Secretary-Director

ALP/ir
Copy of order also sent to:

Hobbs 0OCC x
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THBE HBARING

. CALLED BY THE OIL CONSERVATION

COMMISSION OF NEZW MEXICO FOR
'THE PURPOSE OF CONSIDERING:

CASE No. 4C74
Order No. R=3714

 APPLICATION OF BENSON=-MONTIN-GREER

. DRILLING CORPORATION FOR A PRESSURE
'MAINTENANCE PROJECT, SAN JUAN COUNTY,
'NEW MEXICO.

ORDER OF THE COMMISSION

BY COMMISSION :

| This cause came on for hearing at 9 a.m. on March 5, 19093,
at fanta Fe, New Mexico, before Examiner Daniel S. Nutter.

y NOW, on thie lst day of April, 1%:9, the Commission, a
iquorum being present, having considerad the testimony, the record,
and the recommendations of the Bxaminer, and being fully advised
ﬁin the premises,

|, EINDS:

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

v (2} That the applicant, Benson-Montin-Greer Drilling Corp-
ioration, seeks authority to institute a pressure maintenance
project in its La Plata Mancos Unit Area, La Plata-Gallup 0Oil
QPool. San Juan County, New Mexico, by the injection of gas into
iithe Niobrara member of the Mancos shale through its La Plata
‘Mancos Unit Well No. 4, located in Unit N of Section 31, Township
332 North, Range 13 West, NMPM, San Juan County, New Mexico, and
ﬁby the injection of water into the same formation through its

La Plata Mancos Unit Well No. 1, located in Unit P of said Sec-
tion 31.

i
B

_ (3) That initially the project area should comprise only
the following-described area in San Juan County, New Mexico:
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TOWNSHIP 31 NORTH, RANGE 12 WEST, NMPM
Section &: N/2 and SW/4

TGWNSHIP 31 NUORTH, RANGE 14 WEST, NMPM
Section 1: EB/2

TOWNSHIP 32 HORTH, RANGE 13 WEST, NMPM
Section 31ls All

TOWNSH;P 32 NORTH, RANGE 14 WEST, NMPM
Section 36: B/2

H (4) That a pressure maintenance project comprising the
| above-described area is in the interest of conservation and should
§;retu1t in greater ultimate recovery of oil, thereby preventing
fgwa-tc.
ﬁ (5) That the applicant further seeks the promulgation of
specxal ruleg and regulations governing said pressure maintenance i
i project, and the establishment of an administrative procedure
rlwhereby said project area may be expanded for good cause shown
Eiand whereby additional wells in the project area wmay be converted
| to injection. :
Q {(6) That special rules and regulations for the operation
il of the BMG La Plata Mancos Pressure Maintenance Project should
“be promulgated and, for operational convenience, such rules
w should provide certain flexibility in authorizing the prodvetion
l’of the project allowable from any well or wells in the project ;
,area in any proportion, provided that no well in the project area
zwhich directly or diagonally offsets a well outside the La Plata
,.Mancoa Unit Participating Area, producing from the sawme common
§:source of supply should be allowed tc produce in excess of top
©unit allowable for the La Plata-Gallup Cil Pool until such time
_,as the well has experienced a substantial regponse to injection.
. When such a response has occurred, the well should be permitted
§§to produce up to two times top unit allowable for the La Plata-
ﬁﬁGallup Oil Pool. Production of such well at a higher rate should
iﬁbe authorized only after notice and hearing.

IT I8 FORE ORDE

; (1) That the applicant, Benson-Montin~Creer Drilling Corp-
j4oration, is hereby authorized to institute a pressure maintenance
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‘project in its La Plata Mancos Unit Area, La Plata-Gallup Oil
Pool, 8San Juan County, New Mexico, to be designated as the

BMG La Plata Mancos Pressure Maintenance Project, by th~ injec~
. tion of gas into the Niobrara member of the Mancos shale through
‘'the following-described well in San Juan County, New Mexico:s

: . La Plata Mancos Unit Well No. 4,
; located in Unit N of Section 31,
Townshipy 32 North, Range 13 West,
NMPM,

;and by the injection of water into said formation through the
ifollowing-described well:

La Plata Mancos Unit Well No. 1,
located in Unit P of fection 31,
Township 32 North, Range 13 West,
NMPM.

ﬁ (2) That Special Rulas and Regulations governing the opera-
ftion of the BMG La Plata Mancos Pressure Maintenance Project, 8San
.Juan County, New Mexico, are hereby promulgated as follows:

i SPECIAL RULES AND R%GULATIONS
3 FOR THE
BMG LA PLATA MANCOS PRESSURE MAINTENANCE PROJECT

i :
x RULE 1. The project area of the BMG La Plata Mancos Pressure:
:‘Maintenance Project, hereinafter referred to as the Project, shall
comprise the area in San Juan County, New Mexico, described as
ifollowsx

ﬁ TOWNSHIP 3] NORTH, RANGE 13 WEST NMPM
iz Section ©3 N/2 and SW/4

] TOWNSHIP 31 NORTH, RANGE 14 WEST, NMPM
Section 11 BE/2

TOWN; P NOR' RANGE 13 WEST, NMPM
Section 31: All

T HIP 32 NOR RANGE 14 WBST, NMPM
Section 36: E/2

RULE 2. The allowable for the Project shall be the sum of
the allowablez cf the several wells within the project area,
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including those wells which are shut-in, curtailed, or used as
injaction walls. Allowables for all wells shall be determined

in a manner hereinafter prescribed.

RULE 3. Allowablees for injection wells may ke transferred,

to producing wells within the project area, as may the allowables
- for producing wells which, in the interest of more efficient oper-
~ation of the Project, are shut-in or curtailed because of high

gas=-ocil ratio or are shut-in for any of the followina reasons:

“pressure regulation, control of pattern or aweep efficiencies, or
. to observe changes in pressures or changes in characteristics of
“reservolr liguids or progress of sweep.

RULE 4. The allowable assigned to any well which is shut-in

"or which is curtailed in accordance witn the provieions of Rule 3,
which allowable is to be transferred to any well or wells in the
.project area for production, shall in no event be greater than its
‘ability to produce during the test prescribed by Rule 6, below, or
ﬁgreater than the current top unit allowahle for the pool Aduring
the month of transfer, whichever is less.

RULE 5 The allowable assigned to any injection well on a
lto-acre proratzon unit shall be top unit allowable for the La
Plata-Gallup 011l Pool.

ﬁ RULE 6. The allowable assigned to any well which is shut-in

or curtailed in accordance with Rule 3, shall be determined by a
'24-hour test at a stabilized rate of production, which shall be
,the final 24-hour period of a 72-hour test throughout which the

iwell should be produced in the same manner and at a constant rate.
‘The daily tolerance limitation set forth in Commisgsion Rule

502 I (a) and the limiting gas-oil ratic (2,000 to 1) for the

{iLa Plata-Gallup Oil Pool shall be waived during such tests,

‘The project operator shall notify all operators offsetting the
‘well, as well as the Commission, of the exact time such tests

"are to be conducted. Tests may be witnessed by representatives
ﬁof the offsetting operators and the Commission, if they so desire.

RULE 7. The basic allowable assigned to each producing well
in the Ptoject shall be equal to the well's ability to produce cr

,to top unit allowable for the pool, whichever is less, provided
ithat any producing well in the project area which directly or
‘diagonally offsets a well outside the La Plata Mancos Unit
‘Participating Area producing from the same common source of
supply shall not produce in excesgs of twoc times top unit ailow-
able for the pool. Each producing well shall be subject to the
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~ limiting gas-oil ratio (2,000 to 1) for the pool, except that
any well or wells within the project area producing with a gas-
01l ratio in excess of 2,000 cubic feet of uas per barrel of oil

i‘may ke produced on a "net" gas-oil ratio basis, which net gaa—oil;

{;ratio shall be determined by applying credit for daily average

gas injectad, if any, intce the pool within the project area to
;ﬁsuch high gas-o0il ratio well. The daily adjusted ©0il allowable
. for any well receiving gas injection credit shall be determined
- in accordance with the following formula:

Aagy = TUA X Fy x 2,000

‘ Pg = 14
" where:
?E Aagy = the well's daily adjusted allowable
3 TUA = top unit allowable for the pool
i} Fa = the well's acreage factor
! Pg = average daily volume of gas produced by the
g well during the preceding month, cubic feet
gi Ig = the well's aliocated share of the daily
b average gas injected during the preceding
; month, cubic feet
%3 Py, = average daily volume of oil produced by the

b well during the preceding month, barrels

: In no event shall the amount of injected gas being crsdited
to a well be such as to cause the net gas=-oill ratio, Pg - Ig.

Py

i%be legs than 2,000 cubic feet of gas per barrel of oil produced,

i
ty

RULE 8. Credit for daxly average net water injected into
x‘the pool through any injection well located within the project
‘area may be converted to its gas equivalsnt and applied to any
well producing with a gas-0il rat.o in excess of two thouzand
}cubic feet of gas per barrel of oil., Total credit for net water
.. injected in the project area shall be the gas equivalent voiume

i

to
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Q of the daily average net water injected during a one-month period.
f The daily average gas equivalent of net water injected shall be
' computed in accordance with the following formula:

" (: = - 3 °
g | Eg (Vw inj Vw prod) x 5.61 x P, x 520 x i
15.025 T, z
; . where:
; f
: | E = Average daily gas equivalent of net water
! i; injected, cubic feet
! Vg iny ~ Average daily volume of water injected,
%é barrels
i
% Vw proa T Average daily volume of water produced,
; barrels
: 5.61 = Cubic foot equivalent of one barrel cf water
Pa = Average reservoir pressure at mid-point of
the pay-zones of the pool in the project
f area, psig + 14.0, as determined from most
recent survey
15.025 = Pressure base, psi

! 520° = Tenperature base of 6C°F expressed
as absolute temperature

b T, = Reservoir temperature of 115°F expressed
as absolute temperature (575°R)
Z = Comprcsaibility factor from analysis of
La Plata-Gallup gas at average reservoir i
v presgsure, P_, interpolated from compres-— :
! sibility tabulation below:
Reservoir Reservoir
? Pressure A Pressure zZ
g 400 .825 200 .910
350 .845 150 .933
300 .863 100 . 954

250 .€85 50 . 980
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RULE 9. Fach month the project operator ghall, within three
days after the normal unit allowable for Rorthwest New Mexico has
been aestablished, submit to the Commission a Pressure Maintenance
Project Operator's Report, on a form prescribed by the Commission,

"outlining thereon the data required, and requesting allowables
. for each of the sevaral welis in the Project as well as the total
‘Project allowable. The aforesaid Pressure Maintenance ?Prcject

~Op¢raror s Report shall be filed in lieu of Ferm C-120 for the
PrOJect

RULE 10. The Commission shall, upon review of the report and
after any adjustments deemed necessary, calculate the allowable for
"each well in the Project for the next succeeding month in accor-
dance with these rulea. The sum of the allowables so calculated

'shall be assigned to the Project and may be produced from the walls
‘xn the Project in any proportion except that no well in the Project
- which directly or diagonally offsets a well outside the Projuct
‘producing from the game common source of supply shall producse in
excess of two times top unit allowable for the pool.

RULE The conversion of producing wells to injection, the
drllling of additxonal wells for injection, and expansion of the
hprojcct area shall be accomplished only after approval of the same
by the Secretary-Director of the Commission. To obtain such
ﬂapngval. the project operator shall file proper application with
i'the Commisseion, which application, if it seeks authorigation to
‘convert additicnal wells to injection or to drill additional

“injection wells shall include the following:

(1) A plat showing the location of propcsed injection
woll all wells within the project area, and offset operators,

if any there be, locating wells which offset the project area.

{2) A schematic drawing of the proposed injection well

Qwhich fully describes the casing., tubing, perforated interval,
.‘and depth showing the injection of gas cor water will be confined
‘'to the Niobrara member of the Mancos shale.

(3) A letter stating that all offset operators, if any

ﬁthcre be, to the proposed injecticn well have been furnished a
scomplete copy of the application and the date of notification.

‘ The Eecretary-Director may approve the proposed injection
well 1f, within 20 days after receiving the application, no
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.. objection to the proposal is received. The Secretary-Director
- may ygrant immediate approval, provided waivers of objection are
" received from all offset operators.

Expansion of the project area may be approved by the
- Secretary-Director of the Commission administratively when
good cause is shown therefor.

v (3) That jurisdiction of this cause is retained for the
, entry of such further orders as the Commission may desm neces-
;. sary.

;i DONE at Santa Fe, New Mexico, on the day and year hcreinabovc
do.ignated

STATE OF \NEW
_~OIh cousnnvi—'b’x

ICO
N COMMISSION

-~

A, L. PORTER, Jr., Member & Secretary
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March 25, 1909 T

New Mexico 0il Conservation Commission
Box 2088
Santa e, New Mexico

Attention: Mr. Dan Nutter

Re: LA PLATA GALLUP POOL
Gentlemen:

; We are sending you with this letter i1uformation
> respecting the west recervoir in the La Plata Gallup Pool,
into which reservoir three wells are currently completed
(Taylor No. 1 Walker, Benson-Montin-Greer Drilling Corp. No.
P-31 and N-31 La Plata Mancos Unit}.

Our estimate of initial reservoir pressure is for
the period September 10 to October 15, 1968, at which time the
fluid level in the Taylor No. 1 Walker was fairly well
i stabilized at 1334'. On August 27, 1968, when the fluid level
was 1336', this pressure was 313#, and we estimate the pressure
accordingly, when the fluid level was 3' higher than this, to
be 314# for this period September 10 to October 15. We believe
the mid-point of the pay in this well to be at about 2300',
which accordingly would make a pressure at the pay in the Taylor
well for this time period of 331#. The 2300' level in the
Taylor well is at a datum of + 3727. We consider the average
reservolr pressure to be one which 1s approximately halfway
between the Taylor No. 1 Walker and the P-31 well, which is
structurally down-dip 300' from the Taylor No. 1 Walker. The
0il has a density of .341#/sq.in./ft., which acceoidingly gives
a pressure of 445# at a datum of + 3U400' referred to sea level.

We estimate the temperature at this + 3400' datum
to be approximately 1159 F.

As to gas deviation factors (Z factors) we have
enclosed a graph which shows these gas compressibility factors
for the various Niobrara fractured shzle pocls in the San Juan
Basin, and on this we have plotted the deviation factors as
measured from the bottom hole sample taken from the Taylor No.

1 Walker, In addition we have drawn estimated compressibility
factors for the 3400' datum. Gas injected into the gas cap
would probably have the compressibility factor shown for the

No. 1 Walker bottom hole sampls. Gas which reaches the datum of
+ 3400 would probably follow more closely the other line.




BE

' NSON-MONTIN-GRE

exico oil Conserv

New M

We hopc this
needs . 1f not, nowever,
additional data as you mna

ARG:ney

geR DRILLING CORP.

page No. 2
March 25 1969

ation Commission

e for your

information will be adequat

let us know and we will pPOVlde such
y require.

yours very truly,

BENSON—MONTIN—GREER DRILLING CORP.

///fﬁx / ‘5.
Prpsident

BY: o
Kibert R. Greer,

-~
2
P i//‘




RESERVOIR PRE SSURE —  PSIA
o 0 200 400 600 800 1000 1200 1400 1600 1800 2000
I
GAS COMPRESSIBILITY
FACTORS
4 FOR
975 P PUERTO CHIQUITO
\ AND
BOULDER
~ BOLLOER RESERVOIRS
N
S S W N S )
0.95 7
o \ \ \ §7°
< T g2 =1
u \ ~ 2.5
> 925 " 3
o
5 ) ~
@
“ West
o
&J I Lo Plate ¥ \
a Gas Cap \
s 0930 \
(o] .
(&)
o I PUERTG, CHIQUITO PUERTO  CHIQUITO
o 1 NORYHEAST . - \  SOUTHWEST
875 B N PRy
Vest Lol FPloto
=
| + 3400( Catumy ~N
N
. \\
0850
4 k Y\ ™~
| } ~N
o
0825 b—s—a P W !
0 200 400 600 800 1000 1200 1400 1600 1800 2000
RESERVOIR PRESSURE —  PSIA




ehe folloWinq
B1lvis A.

CASE 4071:
watcer disposal,

pocket NO. 7-69
1969

R HEARINS. .= WBDNESDAY _ MARCH 2.

EXAMINE
CONFERENCE ROOM,

DOCKET - .25
M. - oL CONSERVATION ~oMMISSTON
~g RiL}DING = cANTA FE, NEW MEXICO
X

D CER .25
Nutter. Examiner. o

—_—

aniel S.

aGe5

n and salt

NSRRI
in the

|8 - Altcrnatc el
T.oos Yy a dual completio
ek county: N Applicant,
above—styled causs, cecks authority t
Federal gilver Wwell No- A lcuate he SW/4 sg/4 of
28, Township 20 g ahy, range 34 East,
pool, in such 2 >y as Lo pcrmit production
Yates—Seven Rivexs -
salt water ;en R

Application of

inteC the LoW

ars) United, Inc.:

New M« Applicant,

gy the Seald ~completion (conven“'
1 1ccated in Unit

¢, EdAY county :

i fyom an un-

Mokil
O RrRange
i production of gas
an undesignated Morrow

CASE 40722 Application cf pen
pady county HACO .

1lel strings
nal conple-

mpany of Te

sal, Led county: ew MeX1ico . Applicant,
seekS authority to d
1 locate i i

SE 4073: Applice n of Stan&ard o1l CO
1 water aisp®

CA
cion an
CARUS2 .
Wwell No .

south, Rrange
Naow MaxisCy
£LOM the Ellanburger
anG the disposal of p¥ calc wWavs-

Cetn, W Yol Drirkaxd, a1, LR
3 onsing LT las ja he

898C feel.

manner 2as Lo permit
Zormait1ov Lhrough rubind
e GuRT e san

spice e
L ae Pk s orpatitd

Ao
-‘Cu-\\,cQ

1969 Examiner Hear ing)
ation £OY

Applicant,
of special

(Continued from the =
-Greer priliing corpst

CASE 4067 :
n of Bensan—Montin
special jes, San Juah cocunty. NewW Mexico.
in the abov cecks the promulgation
ool rules gan Juan cocunty.
New Mex1icO:

proration un
rules provide rhat

for th= La
jnsiwdind a p
Fur ther reques

jits. Applicant
rhe unit a2llowab




Examiner Hearing - March 5, 1269
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\CASE 4074

A\

CASE 4075:

CASE 4076:

CASE 4065:

Do ket No., 7-68

Application of Benson-Mont in-Greer Drilliing Corporition for

a pressure maintznan o ps.jec:t . $an Juan County. New Mexico.
Applicant, in the ab re-c1y’'2d .ause, seceks uthority te
institute a pressure mainteranae projest by the injection of
water into the Gallup {ormition in its La Plata Mincos Unit
Well No. 1 lorated in Unit P of Section 31, Township 32 North,
Range 13 West, and by tre injastion of gas into said Gallup
formation in its l.: Fla‘sa M:nnaos Unit Well No. 4 lccated in
Unit N of said Sertion 31, Li Flata-Gallup Pool, San Juan
County, New Mexico. Applicant., further seeks the promulgation
of special rules gcrarning the ¢peration of said project.

Application of Benson-Mortin-Greer Drilling Corporation for
amendment of the I3 P:ata Maroos Unit Agreement, San Juan
County, New Mexice. Applicant., in the above-styled cause,
seeks to amend the faorm «f the La Plata Manaos Unit Agreement,
San Juan County, New M:zx1rC, with respect to Sections 11 and

12 of said unit agreemert., to permit inclusion in the partici-
pating area of any anrd all lands necessary for unit operations.

Application of Ameri.an Trading and Praduction Corporation for
the creation of a new poel, Lea County, New Maxico. Applicant,
in the above-styled c<ause, seeks the =reation of a new Morrow
gas pool for its Scouthesst I,ea Unit Well No., 2 leonsated in Unit
L of Section 25, Townstip 20 South, Range 35 East, Lea County,
New Mexico.

Application of Humble (il A Refining Company for the creation
of a new cil pool, assigrment cof discovery allowable, and the
promulgation ¢f puai rales, lea County, New Mexico. Applicant,
in the above-styled causz, seeks to have its New Mexico State
“SY Water Sourne We'l No., 4 (TP-427), located at an unorthoedox
0il well lccation 650 :iee&r fzom the West lins and 175 feet
from the South lire of a2 ticn 2, Township 22 South, Range 37
East, Lea County, New Msxi ¢, re-lassified as an oil well for
the production <¢f =il from the San Andres formation. Applicant
further seeks the zrestion of 3 new 8an Andres oil pool -for
said well and the assignment ¢f an ¢il discovery allcowable of
approximately 21,199 birrels to said well., Applizant further
seeks the promulgaticon i spenial rules for said pocl, in-
cluding a provisacn f=r 80-a:re proraticn units.




Fxaminer Hearing - March 5, 1969 Docket No. 7-693
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CASE 4066: (Continued from the February 26, 1969 Examiner Hearing)

Application of Humble Gil & Refining Company for the con-
solidation of two non-standard gas proration units, Lea
y County, New Mexico. Applicant, in the above-styled cause,
o seeks the consolidation of two existing non-standard 320-
acre gas proration units into one standard 640-acre unit
comprising all of Section 26, Township 21 South, Range 36
! East, Eumont Gas Pool, Lea County, New Mexico, to be
: dedicated to its New Mexico State "G" Wells Nos. 2 and 4
g located in Units P and G, respectively, of said Section 26.
| Applicant further seeks authority to produce the allowable

‘ assigned to said unit from either of said wells in pro-
g portion.
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- 221 PETROLEUM CENTER BUILDING
FARMINGTON, NEW MEXIGQ 87401
PHONE: 325-68874 x
;
ﬁy/dj
——
August 22, 1973

New Mexico 01l Conservation Commission
; 1000 Rio Brazos Road
| Aztec, New Mexico

Attention: Mr. Emery C. Arnold
Supervisor

J RE: LA PLATA MANCOS PRESSURE
| MAINTENANCE PROJECT--COMMENCEMENT

¢ OF GAS INJECTION
H \'
“L Gentlemen:
.S - This letter is to advise the New Mexico 0il Conser-
s - vation Commission that Benson-Montin-Greer Drilling Corp.
g.d as operator of La Plata Mancos Unit commenced injecting
~"?g gas into La Plata Mancos Unift well #U4 (N-31) located ik,
N Unit N.of Secfion 31, Township 32 NorCQ&_
E$- ‘ New Mexico Princ1paI"Mef?6T§ﬁ"bﬁ“A qgust 7, 1973.

T v
P VOnrT yanmge,
v KA A

This notification of commen&ément srintection
operation for lLa Plata Mancos Unit Pressure Maintenance
Project is in ccmpliance with Rule 703 of NMOCC Rules and
Regulations and authorized by NMOCC order number R-3714.

Cordially yours,
BENSON-MONTIN-GREER DRILLING CORP.

- p 75 )&\‘7 B

e
Gy - 11873 \\\\ BY, '
R - ViFeil L. Stoabs
CONSER VAﬂbN COMM Vice-President
ot to Fe
VLS: J3"

¢cc: Mr. Lloyd B. Taylor
5814 N. 8lst St.
Scottsdale, Arizona 85251




BEFORE THE OIL CONSERVATION COMMISSION

OF TIIE STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION

OF o) Fes 17 g

AR

BENSON-MONTIN-GREER DRILLING
CORPORATION

for authority to inject water

and gas into the La Plata-Gallup /%/5’]
0il Pocl, San Juan County, New

\! Mexico.

i

I

E APPLICATION

!

|

COMES NOW BENSON-MONTIN~-GREER DRILLING CORPORATION, by and
through its attorneys, BURR & COOLEY, 152 Petroleum Center Building,

Farmington, New Mexico, and respectfully makes application to the

0il Conservation Commission of New Mexico for authority to inject
, water and gas for purposes of pressure maintenance into the La
Plata-Gallup 0il Pocl in San Juan County, New Mexico.

Applicant proposes to inject water into the La Plata-Gallup
0il Pool through its Ta Plata Mancos Unit No. 1 well (also known

as Benson-Montin-Greer P-31 well) located in Unit P in Section 31,

Township 32 North, Range 13 West, N.M.P.M., San Juan County, New

Mexico.

Applicant further proposes to inject gas into the La Plata-
Gallup 0il Pool through its La Plata Mancos Unit No. 4 well (also
known as Benson-Montin-Greer HN-31 well) located in Unit N in
Section 31, Township 32 North, Range 13 West, N.M.P.M., San Juan

County, New Mexico.




Attached hereto and made a part hereof is a plat showing the
location of the proposed injection wells and the location of all
other wells in the La Plata-Gallup 0il Pool within a radius of two
miles of said proposed injection wells, which plat indicates the
lease ownership within the area shown thereon. Both proposed in-
jection wells are presently completed within the vertical limits
of the L.a Plata-~Gallup 0Oil Pool.

Alsc attached hereto and made a part hereof are logs and
diagrammatic sketches of the proposed injection wells,

Applicant hereby respectfully requests the Commission to
consolidate the foregoing Application for purposes of hearing with
Applicant’s pending Application for 160 acre spacing in the La

Plata-Gallup 0il Pool, which has been set down for hearing on

March 5, 1969.

Respectfully submitted,

BURR & COOLEY

Coole§

aéenter Building

152 Petro
Farmlngto Mexico 87401
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, BEFORE THE OIL CONSERVATION COMMISSION
79\ | OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING

CALLED BY THE OIL CONSERVATION
e COMMISSION OF NEW MEXICO FOR

THE PURPOSE OF CONSIDERING:

CASE No. 3743
Order No. R-MWG .. 37/¥

i (.
APPLICATION OF BENSON-MONTIN-GREER

DRILLING CORPORATION FOR A PRESSURE
MAINTENANCE PROJECT, RIO-ARRIBA "A*V‘JAL§

E COUNTY iﬁw MEXICO,
’J \J)/ “ l
)

i BY COMMISSION: :
! Marehs RN SR
This cause came on for hearing at 9 a.m. on A:p*ri—% 1968,
f at Santa Fe, New Mexico, before Examiner -BlwisA;—Hte, DS.

’@‘ M s //” /

NOW, on this_*ith day of ﬁpzfl 1968, the Commission, a
quorum being present, having considered the testimony, the record,
and the recommendations of the Examiner, and being fully advised
in the premises,

ER OF THE COMMISSION

FINDS:

(1) That due.public notice having been given as required by

law, the Commission has jurisdiction of this cause and the subject

matter thereof. A Friado My oo R RE N A PR ,f!‘u{

P By e =3 i e R S0 4 oy e — b

= T
Tnghe N AT

: (2) That the applicant, Benéon—Montin-—Greer Drilling Corp-

oration, seeks tho ity to institute a pressure maintenance
o~ nroject in its Ofittos Unit Area, ﬁest;—mququito—
L Mancos 0il Pool, Ki ijba County, New Mexico, by the injection

‘o of gas into the NlO rarymer% of the Mancos shale thr?\/ugh its
' CASalA" 634 %&.13

! P : & 0ni located in Unit X"of Sec~

f [ tion &:3‘5’ Township ts‘ﬁ‘orth Ranjqe BWest NMPM Rro"f:rr:.ba County,

| New Mexico, dec L. bej {7 o0 SRR S S A r””,i{“} FOT
‘\"1-‘;!4"15"11 A F“f\v"i R // §a% “; /)/ﬂ(/’//f‘t (5 /"fo F l‘f'ﬂ,.‘,"

|
|
{
e

That initially the project area should comprise only
the follow:.ng-descrlbed area in WCounty, New Mexico:

-
~ Q4 r_, fe JEa
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' (138 ,':/;/
-2~ PP , / Y
~- R Vs
CASE No. -3743 - A=
Order No. R-3401 ol s r /' ‘
e T e y g .
B Y IN
TOWNSHIP 25 NORTH, RANGE 1 WEST, NMPM o
Sections 10 and 1l: All . ’ ﬂ""”'g
Section 13: W/2 Ty e S e
Sections 14 and 15: All ——- - / S
Section 16: . E/2 ‘\?’ﬂ ~ / {rrx /

Section 23: N/2
Section 24: NW/4

(4) That a pressure maintenance project comprising the
above-described area is in the interest of conservation and should
result in greater ultimate recovery of oil, thereby preventing
waste.

(5) That the applicant further seeks the promulgation of
special rules and regulations governing said pressure maintenance
project, and the establishment of an administrative procedure
whereby sald project area may be expanded for good cause shown 1
and whereby additional wells in the project area may be converted
to 538~inJECt1i2;/%ﬁ1/ﬂ pr

{6) That Special rules and regulations for the operation
of the BMG West Buerto Chiquito-Mances Pressure Maintenance Proj- j
ect should be promulgated and, for operational convenience, such
rules should provide certain flexibility in authorizing the
production of the project allowable from any well or wells in
the project area in any proportion, provided that nc well in
the project area which directl r, diggopally ,offsets a well
outsidejthe Cﬁfﬁéﬁgéjitﬁs{ﬁﬁityfzgﬁkgggaagﬂﬁd"??om the same
common source of supply should be 2113¥;d,tq ro 459)1“ excess f
of top unit allowable for the West fué £Bfﬁhi§§§ “fiancos 0il ;
Pool until such time as the well has experienced a substantial
response to gas injection. When such a response has occurred, ,
the well should be permi;teigyo g;qﬁgcg}p to two times top unit f
allowable for the West Pller faaiQEJ\" \cos 0il Pool. Produc~
tion of such well at a higher rate should be authorized only
after notice and hearing.

IT IS THEREFORE ORDERED: R A P
Coe 073 0 i corrn /
(1) That the applicant, Benson-Montin-Greer Drilling Corp-
oration, is here authorized to institute a pressure maintenance
project in its O3itos Unit Area, ~Puerto-Chiquito-
-Mancos 0il Pool, Rio-Arriba €ounty, New Mexico, to be designated

N s
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CASE No. 3743 --

Order No. R~3401

P A . :
as the BMG Weet-Puerto Chiquito-~Maneos Pressure Maintenance Proj-
ect, by the injection of gas into the Niobrara member of the Mancos
shaie through the following-described well in Rio Arriba County,
Rew Mexico:
’ /¢ 10/ - o B s ‘ﬁ
Eanada O)itos Unit Well No. -2 (K~13),
located in Unit #&"of Section ¥3,/Town-
ship 25 North, Range 1 West, NMPM,
LT G IO
(2) That Special Rules an; Regulations governing the opera-
tion of the BMG Wé;t~2uarto~Ghtquito-Mancos Pressure Maintenance
Project, Rie--Arriba County, New Mexico, are hereby promulgated
as follows: Sa< ) «ros

SPECIAL RULES AND REGULATIONS
YA VY FOR THE )
BMG WEST. -PUERTO CHIQUITO-~MANCOS PRESSURE MAINTENANCE PROJECT
la /*?4‘/”0,
RULE 1. The project area of the BMG West-Puerte Chiguito-
Mancos Pressure Maintenance Project, hereinafter referred to as
the Project, sghall comprise the area in aiewhrriba County. New
Mexico, denu:ibq? as follows: T S
)  TOWNSHIP 25 NORTH, RANGE 1 WEST, NMPM
j - 414 ¢ 1  Sections 10 and 11: All
' , Section 13: W/2
» _/ Sections 14 and 15: All
. .,  ;‘'section 16: E/2
foos T Section 23: N/2
Section 24: NW/4

RULE 2. The allowable for the Project shall be the sum of
the allowables of the several wells within the project area,
including those wells which are shut-in, curtailed, or used as
injection wells. Allowables for all wells shall be determined
in a manner hereinafter prescribed.

RULE 3. Allowables for injection wells may be transferred
to producing wells within the project area, as may the allowables
for producing wells which, in the interest of more efficient oper-
ation of the Project, are shut-in or curtailed because of high
gas-0il ratio or are shut-in for ‘any of the following reasons:
pressure regulation, control of pattern or sweep efficiencies, or
to observe changes in pressures or changes in characteristics of
regservolr liquids or progress of sweep,.

P ) = Average reservoir pressure at mid-point of
the pay-zones of the pool in the project
area, psig + 14.0, as determined from most

recent survey

15.025 = .Pressure base, psi

520° = Temperature base of 60°PF expressed

as absolute temperature ,
T = Reservoir temperature of 115°F expressed
r

as absolute temperature (575°R)

The Secretary-Director may approve the proposged ection
well if, withifd 20 days after receiving the applfﬁatloﬁ;

oqucflon to &he proposal is received. The Séc:eta:v~Directoﬁ
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RULE 4. The allowable assigned to any well which is shut-in
or which is curtailed in accordance with the provisions of Rule 3,
which allowable is to be transferred to any well or wells in the
project area for production, shall in no event be greater than its
ability to produce during the test prescribed by Rule 6, below, or
greater than the current top unit allowable for the pool during
the month of transfer, whichever is less.

4%4 RULE 5. The allowable assigned to any injection well on a
320-acre proraticn unit shall be top unit allowable for the West

Puerto-Chiquito-Maiicos Oil Pool. =
Ca Pleda - & ilay P IR

RULE 6. The allowable assigned to ary well wﬁich is shut-in
or curtailed in accordance with Rule 3, shall be determined by a
24-hour test at a stabilized rate of production, which shall be
the final 24-hour period of a 72-hour test throughout which the
well should be produced in the same manner and at a constant rate.
The daily tolerance limitation set forth in Commission Rule
502 I (a) and the limiting gas-oil ratio (2,000 to 1) for the
ﬂ@étwpuerto\Chiquito-uancos 0Oil Pool shall be waived during such
tests. The project operator shall notify all operators offsetting
the well, as well as the Commission, of the exact time such tests
are to be conducted. Tests may be witnessed by representatives of
the offsetting operators and the Commission, if they so desire.
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RULE 7. Thof:fiéﬁable assigned to each producing well in
the Project shall be equai to the welljs ability to produce.or
to top unit allowakle for the pool, whxcheverh;splzziépzigvzigé
at an roducing well in i%e roje ,area which directly. org
E?agonailg offsets a well ol g?ggp '§EP§8§Gai-ar§a pr uglnf
from the same common source of supply shall not produce in excess
of two times top unit allowable for the p001: Each producing well
ghall be subject to the limiting gas-oil rat%o (2,000 ?o 1) for
the pool, except that any well or wells within the pr9ject area
producing with a gas-oil ratio in excess of 2,020 cubl? feet‘of
gas per barrel of oil may be produced on a "neF gas-oil raﬁlo
basis, which net gas-o0il ratio shall be determlged by applying
credit for daily average gas injected, if any, lgto the pool
within the project area to such high gas-oil rét%o well.' ?he
daily adjusted oil allowable for any well receiving gas injec-
tion credit shall be determined in accordance with the following

formula:
Aagy = TUA x F, x 2,000
Py - Ig
Po
where:
Ags = the well's daily adjusted allowable
adj

TUA = top unit allowable for the pool

F, = the well's acreage factor
P = average daily volume of gas produced.by the
g well during the preceding moath, cubic feet
I = the well's allocated share of the dailg

g average gas injected during the preceding

month, cubic feet

Py = average daily volume of oil produced by the
wall during the preceding month, barrels

In no event shall the amount of injected gas being credited

to a well be such as to cause the net gas-oil ratio, Pg - Ig,

Po
be less than 2,000 cubic feet of gas per barrel of oil produced.
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CASE No. 3555
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c &y .= .Compressibility factor from analysis.of
: - Flying "M" San Andres gas at average ..
L1k eservolr: pressure, Paw 1nterpolated from . .
" compressibility. tabulation below: ‘_,1.""f

‘Regervbir. o~ - - Reservoir. . . ‘ Reservoir
“ Pressure .. - - \Z Pressure 2 E Pressure . 2
- 50 .986 500 .847 1000 694
Lo .100, Lo DTy x?, s oAV 606 L oBlB P llOO .663
“200 i v .94 700 . © . .786 ‘,. 1200 . .633
23000 s 0 o 4909\ 800 ., . .755 . B
400 .- . .., .BFB .- - 900.; -724 -
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RULE 9. Each month the project operator shall, within three
days after the normal unxt‘vllowable for Southeast New Mexito has
. been establlshed ‘gubmit toxthe Commission a  Pressure Maintenance
Project Operator's Report, ot a form prescribed by the Commisgsion,
outlining . thereon the data requfed and reguesting allowables
for each of the several wells in the Project as well as the total
Project allowable. Thé aforesdaid Pressure Maintenance Project
Operator*®s Report shall be filed in lieu of Form C-120 for the

Project.
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RULE 10. The Commission shall, upon review of the report and
after any adjustments deemed necessary, calculate the allowable for
; each well in the Project for the next succeeding month in accor-—

! dance with these rules. The sum of the allowables so0 calculated

’ shall be assigned to the Project and may be produced from the wells
: . in the Project in anw orohortion except tnat no well in the Project
; which directly or diag.nally offsets a ngl outside the Project

- producing from the same common source of'supply shall produce in
ercegs of two times top unit allowable for the pool.

RULE 1}, The conversion .of producing wells to injection, the
drilling of additional wells for injection, and expansion of the
project area shall be accompiished only after approval of the same
by the Secretary-Director of the Commission. To obtain such

L approval, the project operator shall file proper application with
: the Commission, which application, if it seeks authorization to
convert additional wells to irnjeciion or to drill additional ’
injection wells shall include the following:

l : (1) A plat showing the location of proposed injection
well, all wells within the project area, and offset operators,
locating wells which offset the project area.
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