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MR, PORTER: We will take up Case 3664.

YR, HATCH: Case 3664, application of William A,
and Edward R. Hudson for salt water disposal, Eddy County,
New Mexico.

MR. KELLAHIN: Jason Kellahin, Kellahin and Fox,
Santa Te, appearing for the applicant in connection with the
presentation of Case 3664, We also have on the docket ap-~
plication of Case 3€665. These two cases are companion cases
involved in the same identical area, to a large extent the
same testimony and same exhibits. So, for that reason I
would like at this time to move that Cases 3664 and 3665 be
consolidated for the purposes of the record.

MR, PORTER: If there are no objections to the
counsel’'s motions for consclidation of these cases for the
purpose of taking testimony the cases will be consolidated.

MR, KELLAHIN: I have one witness I would like to
have sworn, please.

(Witness sworn)
(Whereupon, applicant's
Exhibits 1 through 13
were marked for iden-
tification.)
RALPH L. G RA Y, called as a witness on behalf of
the applicant having first been duly sworn was examined and

testified as follows:
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DIRECT EXAMINATION

BY MR. KELLAHIN:

Q would you state your name, please?

A ralph L., Gray.

Q Mr. uray, what business are you engaged in?
A Consulting engineer,

Q where are you located?

A Artesia, New Mexico.

Q In connection with your work as a consulting

engineer, do you handle any work for William A, and Edward R.

Hundson, the applicant in Cases 3664 and 36657

A Yes, sir, I do.

Q Do you supervise those properties?

A Yes,

Q Have you ever testified before the Oil Conservation

Commission and made your qualifications a matter of record?
A Yes, sir.
MR, KELLAHIN: Are the witness's qualifications
acceptable?
MR, PORTER: They are.
0 (By Mr. Kellahin) Mr. Gray, are you familiar with
the applications of william A, and- Edward R, .Hiudson in Case

3664 and 3665?



A Yes, sir.

. Briefly, would vou state the purpose of these
two applications?

A The vurpose of the first avplication is to ohtain
authority to use the Hudson Puckett"A" No, 16-P Well as a
water disposal well., If later deemed advisable, water would
be injected within the interval of 4130 fe2t to 4895 feet,

The nurpose of the secon¢ application is to

authorize a one year extension on provisions on paragraph
No, 2 of Commission Order FE-3221, which, effective January lst
1968, prohikits the surface disposal of water produced in
conjunction with the production of oil from a waterflood
project. Exceptions sought would pertain to the appli-
cants' Puckett "A"™ and Puckett "B" leases in the Maljamar
Pool,

Q Now, a waterflood project has been approved by this

~ommission for the Puckett "A" and Puckett "B" leases, is that

correct?
A Yas, sir, that's correct.
0 They are operated as leases rather than as a unit

project, is that correct?
A Yes,

0 Now, referring to what has been marked as Exhibit



No. 1, Mr., Gray, would you identify that exhibit and discuss
it?

A Exhibit No, 1 is a map that shows the general area
of the Hudson waterflood nroject and the surrounding area.
The boundary of this waterflood project is shown on the map
by the cross hatched portion. The hlue circled wells in the
northern porticn of the Puckett property or the Puckett "A"
lease, indicates the water injection wells that have Leen
used up to the present time.

The wells that have the red circles in the southern
portion of the project area are wells located on the Puckett
"B" lease which are to be converted from producing to water
injection wells. This expanded portion of the project was
recently approved by the 0il Commission and we are presently
engaged in expanding this portion of the flood.

Also you will note a red arrow on the map which
shows the location of the Puckett "A" ilo, 16 Well which is
presently temnorarily abandoned. This well was drilled as a
Paddock test and this is the w21l in which we request
avthorization to use as a2 disposal well if the apolicant
deems it advisable at a later date.

Q Have you started injection in the Puckett "B" lease

as vet?



R Yes., Within the last few days we have started
injection into two wells. One is the Puckett "B" No. 7
Well which is located in the northwest guarter of the
northeast guarter of Section 25 and the Puckett "B* No. 12
which is located in the northwest quarter of the southeast
quarter of Section 25. Water has been going into those

wells just for a short period of time.

0 What formations are vou floocding in those two
waterfloods?

A We are injecting water into the San Andres-Dolmite.

e In the upper zones of the San Andres, is this
correct?

A Yes,

0 What is your source of water?

A The source of water, water is being purchased from

the Double Eagle Water Company. The source of Ehe water is
the Ogallala formation, it is fresh water from this com-
mercial water company.

o} Mr. Gray, did you testify before the Commission's
Examiner in connection with the approval of the waterflooding
of the Puckett "A" and the Puckett "B" lease?

A Yes, s8ir.

0 At that time, did you testify that produced water



would be reinjected?

A At the time that we had these hearings I can't
recall the exact\wofking that I used, but it was our thought
at the time that it was rather indefinite as to the exact
time that we would make use of produced water. We indicated
that ultimately there would be a time in which we would use
vroduced water.

2 You were aware at that time, were you not, Mr.

Gray, that certain problems existed which might prevent
the use of produced water?

A Yes, Ve are hesitant to try to use this water in
the early stages if we can do so,.

0 Now, referring to what has been marked as Exhibit
No. 2, would you identi fy that exhibit, please?

A Exhibit No, 2 is a data sheet which shows pertinent
information on the Puckett "A" No. 1l6~-P Well., The "P" is a
designation for Paddock Zone which was the zone in which the
well was drilled for. This well i3 located 2180 feet from the
north and 660 feet from the east lines of Section 24, Township
17 3outh, Range 31 East,

The well was drilled to a total depth of 5322 feat,
five and a half casing was cemented at 5313 feet, with fifty

sacks of cement and later an additional squeeze job was performed



at 4300 to Ol and 300 sacks of cement were squeezed at this
location,

The well was tested through perforations at 5246
to 58 and the well produced salt water from the Paddock Zone,
Subsequently, the well was plugced and has been temporarily
abandoned since September, 1950.

0 Now, referring to what has been marked as Exhibit
No. 2, wuld you identify that exhibtit,

A Exhibit No. 3 is a portion of the gamma ray neutron
log that was run on the Hudson Puckett "A" No. 16-P Well,
You will note that there is a green line drawn on this log
from a depth of zpproximately 3640 feet to approximately 4000
feet, which is the upper portion of the 3and Andres formation.
This green line indicates the interval in the 5an Andres that is
presently being waterflooded on the Puckett *A" and Puckett
"B" leases,

Now, lower you will note a red line which extends
from a depth of approximately 4125 feet to a depth of approxi-
mately 4900 feet, which is the lower portion of the San Andres
formation and which is water bearing in all of the zones of
norosity. The interval marked by this red line is the interval
that we consider as a good place to inject this produced water.

') Within that red area what zone would you propose



to inject the water nto, Mr. Gray?

A well, the log indicates a very coarse interwval
from a depth of 4850 to 4899' and I think it is most likely
that we would perforate this interval and inject into this
zcne as an initial step.

¢ Then is the water in the formation a salt water?

A Yes. Within a close proximity of this well there
have been numercus tests drilled to greater depths than
this and there has been coring and drill stem testing within
these intervals and we are certain that the formation is
water bearing.

¢ And is there any oil production within one mile
of this well from that zone?

A No, sir.

Q How would you propose to complete the well for
water disposal?

A Well, we would drill out the present cement plugs
in the casing,in the five and a half casing, and perforate
one of these porous intervals and we would run plastic-
coated tubing with a packer and the packer would be set just
above the perforations. Then, we would inject produced
water down the tubing.

L Q That is the type of completion that has been ap-
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proved by thig Commission, has it not?
bl Yes, sir., I might further explain that although
we are reguestina autherity to use this well as a water
injection well, we really are not certain at this time
whether we, 'wé& want to do that or not. We have been con-
siderine two methods for disposina of the produced water.
One nethod, of course, would be to reinject the produced
water into the nresent injection system and secondly, we
might nrefer to hold off using this produced water in our
presant flood for a period of time and inject the produced
water into a senarate disposal well which would ke separate
from our present waterflood formation. Sé,I though we haven't
definitely made up our mind at this time to which method we
wouldblike tc use, we would like to request this authority
be granted so the method can be vsed if it is deamed acdvisable.
Q Would there be any saving to you in pumping equip-
ment or ih any other manner if your application in Case 3665,
that is the extension of time under Order R-3221, is granted?
A Well, the applicant is presently conducting two
waterflood projects in Winkler County, Texas. These projects
are in the last stages of operation. They have been essen-
tially flooded and the applicant has pumps and equipment which

can be made available from one of these floods within this year
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of extension period.and, of course, we would like to save

all of the money tihat we could. If we had tc do this right
at the present time, well, it would be necessary to purchase
this equipment and, whereas, if we can delay this thing for a
period of time, well, changes can be made in this waterflood
project and the eguipment can be released anc can be used

in this project.

Q Could that be accomplished within one year?
A Yes, sir,
Q Now referring to what has been marked as Exhibit

No. 4 would you identify that exhibit, please.

A Exhibit No. 4 is a data sheet which shows annual
water production figures for the Puckett "A" lease and also
the Puckett "B" lease. You will note that we have shown
no records available for the water being produced from the
initial production which was in 1936 up through 1960. This
is a period of 24 years.

Som: of these wells were originally drilled in the
water and there has been some rather substantial water pro-
duction on both of these leases from the very initial drilling
of the wells. But prior to 1960, unfortunately we don't have
good records of the volume of water that was produced on these

two leases. I have done my best to come up with what I think
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is a reasonable estimate based on what I know about the
reported completion tests on the wells and I think it is
likely that during this 24 year period that perhaps the
Puckett "A" lease might have produced somewhere in the
neighborhood of 100,000 barrels of water and the Puckett
"B" lease probably in the neighborhood of 200,000 barrels
of water.

From 1961 through an eight month period, the first
eight months of 1967 we show the annual water production for
each of these leases. The total amount of water that has
been produced and pitted on the Puckett "A" lease from 1961
to 1967 amounts to 203,537 barrels. On the Puckett "B"
lease during the same period 181,454 barrels of water have
been produced and pitted.

At the present time the Puckett "A" lease is pro-
ducing approximately 240 barrels of water per day and the
Puckett "B" lease is producing approximately 148 barrels of
water per day. Now a part of this water is water that is
not associated with the flood. As I previously mentioned,
some of these wells made water from the initial completion
and there is approximately 103 barrels of water per day out
of the 148 on the Puckett "B" lease that is being produced

from wells that are outside of the waterflood area.
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n That would Le tho same as water »nroduced from a
primary recovery operation, would it not?
kY Yes, it wculd bhe the sare thing.
. Now, I note from T“yxhibiit 4 that there vas a sub-
stantial increase in the wvolure »f water produced in 1966
nver 195, Are your present pits of sufficient capacity

+o tale care of that volume of water?

A Yes, sir.

0 They require nc enlargement of the present situa-
tion?

R ¥o, sir.

0 And do you anticipate that the present pits will

continue to he adequate in the event this extension is

granted?
A Yes, sir, we think so,
0 You don't contemplate any enlargement of your pits?
L No, sir.
Q I note the exhibit also says you changed location

of the Puckett "A" and "B" batteries and pits. Does this
mean you had some pits that were in use prior to 1961 which
are no longer in use?

2 Yes, up until the first part of 1961 all of the

oil and water production was going into one location on the
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Puckett "A" leace and cone location or the Puckett "B" lease

which we will inficate later or our mwap.

}ade

~ Oh, that shows con ancther exhihit, does it not?

Yes, kut in the corly part of 1961 the *ank

i

~4

battery on each ¢f these lezses was moved to a more central
locat:ior and, ¢f cocurse, new pits were dug at that time in

[}

the vicinity of these new bettexrv locations.

o And they are pits vou are presently usina?

A Yes, sir.

C And those pits have heen used since 19617

A Yes, sir.

¢ Peferring to what has been marked as Exhikit o.

5 would you identify that exhibit, please.

A Exhibit No. 5 is a large scale map of the Puckett
"A" and Puckett "B" leases. The purpose of this large map
is to show in more detail some of these facilities that we
will discuss. I would like to point out the old water dis-
posal pits on the Puckett "A" and Puckett "B" leases. These
are indicated by the blue colored sguares in the approximate
center and near the left edge of the map and these are so
designated old disposal pits.

The present disposal pits are indicated on the map

by red coloreé squares. The Puckett "A" lease pit is located
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in the anproximate center of the north half of Secticn 24
and this is also just due east of the injection well ilo.
21.

The yellow colored sauare just east of this dis-
posal pit is the location ¢f the water injectior plant
which is nresentlv beinc used,

On the Puckett "3" lease the present water dis-
posal pit indicated bv the redéd squares is located just north
of tha Puckett "B" No. 16 well., This well is located in the
southeast guarter of the northwest quarter of Section 25.

This map also shows some dashed lines which you
will note and these lines renresent the present water in-
jection lines.

I might also point out that all of the producing
wells are indicated on the map by the solid circles and the
present injection wells are indicated hy the plain circled
wells,

2 Now, in Section 25 thers appears some colored
circles and it indicates water and gives a depth. Do those
relate to the wells to which they are adjacent?

A Yes. These colored circles -~

0 They are not separate wells?

A No. The coloring in these circles relates to the
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location of the waters that were encountered in drilling
these wells and this color symbol fits in with an identical
color symbol which we will show you later on some cross
sections just to identify the location of these waters.

Q Now, Mr., Gray, have you actually supervised the
development of these two leases yourself for the most part?
4 A Yes, the recent development. You will note that
on the Puckett "A" lease there are -- well, I won't say on
the Puckett "A" lease because I think there are three wells
on the Puckett "B" lease just on the 1ine?£ut you will note
fourteen water injection wells which are located in Section
24, These are recent, fairly recent wells, which have been

drilled on a five spot pattern for purposes of injecting
water, and during the drilling of all fourteen of these wells,
I have been performing work for the Hudsons and I have
actually witnessed the drilling of all of these wells.
Thirteen of the wells were cable tool holes in which we are
able to determine if we penetrate any fluids at all, that is
readily detectable in these cable tool holes and only one
of the wells was a rotary well which, of course, is difficult
to establish the fluids.

0 On the Puckett "A" lease did you encounter any

fluids at all? Fresh water is what I am talking about.
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A No, sir. HNone of these wells showed any water
whatever in these shallow sands or any water above the SgALE
section.

Q All of the water you encountered was below the
salt section -~

A Yes.

Q -~ i3 this correct? Were any wells drilled in
the vicinity of the old disposal pits that had been used
fer some 26 years?

A Yes. I can call your atteantion to the Puckett "B"
No. 14 which is located in the northwest quarter of the
northwest quarter of Section 25. This wells was completed
in 1960 which was a short time before the old disposal pit
just north of this location was abandoned..

This No. 14 well is approximately 1100 feet from the
old disposal pit. |

Q You did not encounter any fluids in the shallow
sands in that well?

A No, sir, In drilling this well, no water at
all was encountered above the salt section.

Q Now, are you familiar with the various formations
encountered in these wells?

A Yes, s8ir.,



resn water bearing formation

res water formation extends
in an easteriy direction and I think about the closest
peint that the Ogallala exists to this area 1s uapproximately
Jive or six miles to the northeast ¢f this area.
The Ogallala formation extends in an zasterly

direction and as we gou westward to thi: area and il.an
further westward well, the Ogallala is not present.

Q Are there any fresi water sands of any kind present
in this area?

y3 No, sir. W4We haven't found any evidence of any.

You have been on the lease many times, nave you

o

not?

o Are there any windmills cr stock water sources in
the area at all?

A There are no shallow water wells or windmills,
Cattle is being grazed on the surface of these leases. The
Ranchers have tapped a cormercial waterline in this vicinity
and they have connections coming off this watevline into
their troughs and this is the method that the Ranchers use

for watering their cows.
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MR. PORTER: Is this one of the commercial lines -~

A Yes, sir.

0] --that supplies water for floods?

THE WITNESS: Yes, sir.

Q (By Mr. Kellahin) How far away is the source of
that water?

A Well, the source ot that water is the Ogallala
formation. There are several supply wells that this company
uses and I would guess that the closest one might be in the
neighborhood of ten miles, something like that, and then
further from this location.

Q Now, in connection with Exhibit No. 5 you show
that some waters were encountered in the Puckett "B" lease.
Referring to what has been marked as Exhibit No. & would
you identify that exhibit, please.

A Although no waters at all were penetrated on the
Puckett "A" lease we do have a record of some waters having
been drilled to the south on the Puckett "B" lease. The
first well that reported any show of water is the Puckett
"B" No. 6 well which is located in Unit A of Section 25,
This well reported a show of water at 575' to 618'. The
next well reporting water was the Puckett "B" No. 9 which is

located in Unit H of Section 25 and this well reported a
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show of water and a deeper zone at 819 to 830 feet.

The Puckett "B" 11, located in Unit P of Section 25,
tested two barrels of water per how from 540 feet to 550 feet.
All three of these wells are the early wells that were drilled
quite a long time ago and more receantly some additional
development accurred and one of these recent wells was teh
Puckett "B" No. 13. This well is located in Unit O of
Section 23. The Puckett "B" No. 13 tested three barrels of
water per hour, 538 feet to 550 feet, Also the well encountered
a prolific salt water at 882 feet to 892 feet, and this water
couldn't be bailed down within a shrt:périod:iofitime.

The Puckett“B" No. 18 located im Unit L Section
25 encountered salt water at 845 feet to 858 feet., Also this
couldn‘t be bailed down.

The Puckett "B" No. 20 located in Unit N of Sectiom
25 encountered a show of water at 530 feet to 540 feat,

MR. PORTER: What kind of water wa§ that?

THE WITNESS: Mr., Porter, we have an analysis of
the water and we will describe that for you.

MR, PORTER: All right, fine.

Q (By Mr. Kellahin) Mr. Gray, it would appear from
the depths you have shown on Exhibit No. 6 that there are

two horizons of water which have beea encountered om the
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Puckett "B" lease. Is there any indication that either one
of these horizons is extensive over the entire area or a
substantial part of it?

A No, these are little, apparently, isolated spots
that occur mainly in the south portion of the Puckett "B"
lease and actually thexre are several wells that have been
drilled between all of these wells and the old pits are the
present pits on both of these leases in which no water was
encountered at all in these particular zones so they appear
to be isolated instances of entrapped water in these par-
ticular cases.

Q Do you find any evidence of any -- that this water
or any part of it could have come from the pits that are
existing on the lease now or that existed there in the past?

A No, sir, we don't think so. I think Exhibit 7
will help me to explain best. Exhibit 7 is a portion of the
Gamma ray neutron log on the Puckett "B" No. 13 well. You
will note that the top water, or in this case the water
which was encountered at a depth of 538 to 558 ~- 550 'fea#t, This
is indicated on this log by the purples coloring which also
conforms with these colored circles that we have shown on
Exhibit 5 just to identify the waters. This top water is

located in a formation which we would judge to be the Santa
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Rosa., There is a very predominant shale streak present at
a depth of approximately 470 feet to approximately 478 feet
in this well.

We consider these shale gstreaks to be impervious
barriers to any movement of water vertically and in additiom
to this, there are other shale streaks present above this,
between there and the surface. So, we find it pretty hard
to visualize any water being able to penetrate these barriers
from the surface down to these lower, deeper water zones,

You will mote that in the very bottom of the log
of Exhibit 7, we have shown the locatiom of the deeper zonmne
which is indicated by the green.coloring from a depth of
82 feet to 892 feet, This water actually occurs im the top
part of the salt section and it is highly saturated with salt.
Also it seems to be a rather isolated thing,we find it in a few
places. It can't be traced over amy large area and we don't
kmow why it is there, but it is there, but we don‘'t think
there is any connection between that and any possible source
from the surface.

Q On the basis of the information you have available
to you, im your opinion is there any movement of either one
of these water zones, a movement of water through it?

A Well, we havem't been able to find any evidence of
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any movement of water. There has been drilling conducted
over both of these leases over a long period of time
beginning back in 1936 and extending up to, within just a
few years of the present time and these wells have been
scattered all over both properties, some of them have been
drilled close to the old disposal pits. We haven't been
able to find any indication at all of any movement that we
can determine,

0 Now, referring to what has been marked as Exhibit
No. 8, would you identify that exhibit, please?

A Exhibit No. 8 is a portion of the Gamma ray
neutron log on the Puckett "B" No. 18. You will note that
this predominant shaled area we referred to in the previous
exhibit also is present in this well at a depth of approxi-
mately 455' to 560' and that is indicated by the red
coloring on the exhibit.

In this case, the only water that was encountered
was the salt water or the deep water which was found at
845 to 858'. This is shown by the gréen coloring.

Q And that was below the top of the salt section,
is that correct?

A Well, below or possibly right in --

Q Right at it?
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A --close to the top of the salt section.

Q Now, to sum up your testimony to this point,

Mr. Gray, there is no fresh water zones within the entire
area of the Puckett "A" and "B" leases or in that vicinity,
is this your testimony?

p:Y That's correct.

G And the only water that was encountered was
highly mineralized and salt water?

A Yes, sir.

Q Now, you have an analysis of that, is that Exhibit
No. 9?

A Yes. Exhibit No. 9 is a copy of a water analysis
which was made by Dowl Incorporated on water that was re-
covered on the interval of 538' to 550' in Puckett "B" No.
13. This analysis shows that the water has 2,820 parts per
million calcium. I will just state some of these properties,
we won't list them all. Sodium has 5890 parts per million,
the cloride content is 13,100 parts per million, and the
sulfate content is 4,850 parts per million. The water has
a total solids of 27,655 parts per million which we don't
believe is useful for any purpose.

0 Now, you do have an active waterflood project

going at the present time. Is there any particular reason
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you do not feel that is proper to use your produced water
in this injection system?

A Yes, sir. Problems do exist in reinjecting pro-
duced water into waterflocéd projects. Some of the problems
that are experienced are plugging of the formaticn near
the well bore as well as away from the well bore, also,
ecceleration of corrosion in an injection system and equip-
ment which can be very costly and the formation of scales
in the formation and " im producing well bore holes. All
of these problems are costly and can adversely effect the
efficiency in recovery of oil from these secondary oil pro-
jects.

0 Have you had an analysis on the produced water
which indicates that you would have these problems?

A Yes, sir. We have had Martin Laboratories of
lfonahans, Texas obtain samples of various produced waters
on both of these leases as well as the fresh water that is
being purchased for injection and Martin Laboratories have
performed the analysis and conducted compatibility tests
and have made studies in line with their experience in pro-
duced waters and waterflood projects and these people have
recommended to us that if we make use of this produced water

that they strongly recommend that the produced waters be
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kept separate from the fresh water supply in that we have
separate pumps and separate injection lines and separate
facilities so that we won't have to mix these two waters.

Q In addition to the fact you would have to set
up separate injection systems, does the use of your produced
water create any other problems?

A Yes. Of course, the problem that we have is all
of these solids in the injection wéters. There are various
types of soclids in these produced waters including iron
sulfides and scale materials, in some cases presulfur,
parafin and even droplets of oil, o0il emulsion can cause
plugging problems in these injection wells and this is a
problem that concerns us very much because it can greatly
reduce the amount of oil that can be recovered from these
waterfloods. If we use this bad water and it plugs the
formation,well it can certainly have an adverse effect on

the project.

Q That results in a reduced recovery from the flood
project?
A Yes, sir.

Q And that would constitute waste as defined by the
statute, is that your opinion?

A Yes, sir.
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0 The fact that you would have tc have two separate
injection systems,would that create any problem as to the
volumes of water available, say, from produced water, for
example, in operating your flood?

A Yes. In the early stages it causes some operational
problems which people who aren't actually engaged in water-
flooding probably never realized but in the early stages of
waterflooding when your volumes are small, for example, you
might be producing 200 barrels of produced water per day
and ycu might be putting it into an injection well, for
example, that might need to take 300 barrels of water per
day to efficiently flood,so you lack 100 barrels of water
per day having enough volume in this case to flood this well.
So this causes you to have to use what we term make-up water
or some of this fresh water to make-up the volume, and then
it is further complicated by the fact that our injection of
volumes are constantly changing throughout the flood. Also,
our produced waters are constantly changing throughout the
flood so it is very difficult to exactly use up the amount of
produced water that you have on hand without actuvally having
to either pit a portion of it or use some of the fresh water
to make~up the volume that is required.

0 Then if you do determine to use the produced water
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in the injection system by a separate system, you would
still need some disposal method for that portion that you
are not able to inject, is this correct, either put it in
a pit or put it down the disposal well?

A That is going toc be a problem that we know is
going to face us, however, we are hoping that we can solve
it in some manner and actually we are not asking for relief
in this particular application for that particular problem,
but I would like for the Commission to realize that we do
have some problems that are perhaps hidden that exist and
we have to determine some method to be able to handle these
conditions.

Q Now, have other operators in the area reinjected
produced water in the San Andres formation?

A Yes. Continental 0il Company is injecting -- I'm
sorry, I think I misinterpreted your question. There are
waterflood projects that join this which are injecting water
into this formation. However, we have made a study of
various operators in different areas who are injecting pro-
duced water into their waterflood projects and we have found
that actually there is quite a variation in the methods that
these operators use.

Q Would you outline those methods?
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A Well, some of the floods, the operators are
mixing the fresh water with their produced water, they
are maintaining open systems that is to, allowing the
atmosphere to be present in the system and they are not
even using chemical for treatment That is one extreme.

We also find that some projects are mixing fresh
water and produced water, however, they are maintaining a
closed system, they are excluding the oxygen from the
system and they are using chemicals to treat or remove the
oxygen from the system and also to treat for corrosion and
for scale form.

Then, thirdly, we find some operators who are
keeping these two systems separate, they keep their pro-
duced water separate from their fresh water, maintain com-
plete separate facilities throughouﬁ. The waters aren't
ever mixed, they maintain closed systems, keep out the
atmosphere, then they treat with various types of chemical
treatment to combat corrosion and scale and oxygen in the
water. So it is apparent that there is quite a difference
of opinion even among the operators as to actually what is
necessary or what is the best way to inject this water and,
frankly, I don't consider myself enough of an expert to

really state at this time which method is the best and which
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method will give us the most recoverable oil.

That is one reason that we would like to have a
year extension on this thing,because we are presently
trying to get all the information that we can on the dif-
ferent methods and try to determine a means that will give
us the most oil recovery in our flood operation and that,
we feel, the data that will probably be available in another
yvears period will be most helpful in perhaps eliminating
some of these methods and pointing a finger to the best
means to do this, to get'the most oil from the ground.

0 Plugging of the formation is your chief concern
in using this produced water,is it not?

A It is one of the chief conceri.s, corrosion is a
serious problem.

0 You have an article by Waylan Martin that you want
tc put in the record, Mr. Gray?

A Yes. We would like to call the Commission's
attention to a technical paper that was prepared by Mr.
wWaylan C. Martin who is the owner of Martin Water Laboratories
in Monahans and who is a recognized authority on the chemistry
of waters and waters used in waterflood projects. Mr. Martin
has been in this business for a long periocd of time and he

is familiar with projects all over the Permian Basin and New
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Mexico. He has had a great deal of experience in using,
in the floods where they are using produced water for
injection.

Mr. Martin recently prepared this technical paper
which he has entitled, "Applying Water Chemistry To
Recovery” and this paper was presented in 1967 at a meeting
of the Society of Petroleum Engineers of AIME. The paper
is quite lengthy and I won't begin to read the thing but
there are some --

Q Can you leave a copy with the Commission?

A Yes, I would be glad to.

0] Were there parts of it that you wanted to read
into the record?

A There are portions that I would like to read. I
think they are pertinent to the argument that we are trying
to get across here. Mr., Martin states in the paper, I might
say that here he is referring to solids, the wvarious types
of solids which exist in these produced waters that are
being used for water injection and he states, "Though the
efforts to identify these filterable soclids at the producing
well are plagued with many complications, there have been
several instances in which it is considered conclusive that

these particles do not reach the producing well in anywhere
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near the amount that is injected, if at all." Now, what he
means there is that there have been instances where they
have measured the amount of solids that are actually entering
the well bore in an injection well and they have measured

the amount of solids that are prcduced from the offset pro-
ducing wells, and what they have found is that these solids
are not transmitted to the producing wells in anywhere near
the quantity that is being injected and therefore they are
being deposited somehwere out in the formation and, of
course, the deposition of solid out there tend to block off
the passage ways and tend to reduce the flood efficiency and
the amount of oil that can be recoverec. Mr. Martin poses
two questions. He says first, "Does this in-siturestriction
of interstices by the filterable solids significantly in-~-
fluence the ability of the injection water to sweep a
maximum amount of oil from the producing interval?" Secondly
"If there is a detrimental influence on the sweep efficiency,
then are we crediting this condition in its proper proportion
when a reservoir does not appear to be responding as antici-
pated just because the evidence of direct plugging of the
formation face in the injection well does not appear?" There

what he is stating is that he doesn't think that it is

necessary to have complete plugging of an injection well in
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the near vicinity of the well bore to demonstrate that
plugging is occuring. Even though an operator may be able
to inject quantities of water into an injection well doesn't
necessarily mean that everything is going well because these
solids can get out there a distance awav and then can start
being deposited in these permeable channels and effect a
block.

Ané then, finally, Mr. Martin makes this statement,
"It is our opinion that the presence of excessive filterable
solids does significantly influence the sweep efficiency,
whether or not there is definite injection well bore plugging.”

Further in the paper Mr. Martin gives some date
that was developed in his laboratory in regard to the ability
of these injection waters to carry gypsum or calcium sulfate
which is one of the most troublesome factors that we have in
some of the producing wells in some of these projects. Mr,
Martin has demonstrate:l that the amount of calcium sulfate
that these waters can carry or can dissolve and carry is
roughly proportionate to the pressure,soc therefore the higher
injection pressures that are used the more calcium sulfate
material can be carried in suspension and then later dropped
out of suspension as it ccmes in to the well bore of the

producing wells, And this is a very troublesome factor that
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tends to plug off the formation in the vicinity of the
producing wells. So, it certainly is important to, from this
point of view, to keep these injection pressures as low

as possible,

Q You say it is important to keep the imjection
pressures as low as possible because of the plugging factor.
Do the injection pressures cause any othar problem in this
particular reservoir?

A Yes, aside from the gypsum problem which we just
mentioned, all of you, I'm quite certain, are familiar or
have heard of our problem of premature water chammeling or
premature water breakthrough.

Q Have you experienced that im this project?

A We have experienced some of this and fortunately,
we have besen able to overcome part of it. We do have a very
clear case of what cam happen because of this premature
water breakthrough, and this is demomstrated in what we call
Exhibit No. 10. Exhibit No. 10 is a graph which shows a
plot of monthly oil and monthly water productiom for the
Puckett "A" No. 6 well. The solid portion of the curve is,
represents oil production and is so identified on the exhibit.
The water production is indicated on this curve by the dashed

lines,
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You will note on this graph that during the
latter part of 1963 ,there was a very abrupt change in
producing characteristics. We started producing large
volumes of water at that time and produced those volumes
over a period of approximately one year. During this time
there was vary little if any significance increase in oil
production amd this is a good case of what we mean by
premnature water breakthrough, which in this case was caused
by excessive injection pressure.

You will note that at the end of 1964 this pro-
blem was corrected in this well and then later during the
latter part of 1965 the o0il production starts climbing and
we start getting a normal response to waterflooding,so I
think it is perfectly clear that it is very important that
we keep our injection pressures down below these fracture

or breakthrough pressures in order to get the oil that is

present.
MR. PORTER: We will take a short recess
(Whereupon, a short
recess was taken)
MR. PORTER: The hearing will come to order, please.
Q (By Mr. Kellahin) Mr. Gray, in the event William

A, and Edward Hudson decide to reinject water, what plan
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will be followed?

A well, in our discussion up to the present time,
it is the applicant's belief that we should inject this
produced water into the expanded portion of our waterflood
project cr the Puckett "B" portion.

0 “at is your reason for this?

A~ Well, the Puckett "A" lease is substantially
better. There has been a substantially greater amount of
0il recovered from the "A" lease. The flood is aggressing
very satisfactorily, we are pleased with the results we
have had up to this time and the applicant hesitates to,
at tinis stage atleast, to change the operation and take a
chance that some of these unfavorable factors might hurt
this portion of the flood. The Puckett "B" lease, the
wells that are drilled on this portion are much tighter
and thinner pays and if we do any harm,it is not going to
hurt as much as --

Q The loss to the operator will be smaller, is this
what you are saying?

A That's correct, ves sir.

0 Now, in the event you decide to flood the Puckett
"B" lease with the produced water, would it be necessary to

use fresh water first?
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A We would like to have the first part of the
injection be comducted with fresh water, We would like
to build up at least a partial fresh water-fromt. so that
we can at least get a good start on this portion of the
thing before we start using the produced water.

Pirst of all, of course the further away from
a well bore we get with the fresh water-front, well, the more
larger radius we have to work with and the larger area ex-
posed to the water push, So, if there is amny plugging,
well, the further out we could get from the well bore
before this starts happening, well, the more chance we
have that we can continue through some other portioms of
the permeability that will be effective.

Secondly, when water is injected through the
formation it has a temdency to remove some of the chemical
components or solids that are naturally present ia the
formation of water, amd as the water injection progresses
'you tend to wash some of these componemts from the forma-~
tion. And if we can build up this fresh water-fromt, then
we think we have a better chance with following it with
water that isn't quite so good and mot do so much damage.

Q Now, Mr. Gray, what are the reasons you have for

desiring to continue to surface disposal of the water as
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opposed to putting it, for example, in your Puckett "A*
Well NHo, 167

A Well, of course, if we inject into a separate
water disposal well such:as the Puckett "A" No. 16, we
have to have facilities that are in additiom to the fa-
cilities that are required to inject water into the
waterflood area., This would cause us to have more facil-
ities than we would normally have, which would cost money
and also it would be fairly expenstve to imject water into
the disposal well from the operating cost standpoint. We
have to have power, electric power for example, so that
there would be a certain amount of khe cost for this type
of handling which would be in excess of Lhat would normally
be used in waterflooding. Of course, we look on this
disposal well as a temporary thing. We don't anticipate
that we would continue throughout the life of the flood.
I1f we did use a disposal well, we would do it for a period
of time to get us through thil period when we are not pro-
ducing large quamntities of formation water and then later
on, of course, this means would be stopped and then
we would start using produced water in our regular water-
flood operation.

Q Now, have you any idea what it would cost to
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recomplete the "A" No. 16 and use it for injection purposes?

A Well, the cost would be somewhere between twelve
thousand and fifteen thousand dollars and then in addition
we would need a connecting line between our "A" and "B"
batteries, which possibly would add another five thousand,
so, we are talking seventeen thousand to twenty thousancd
dollars.

e Would that be an unnecessary expénse in your
opinicr in the event you do reinject the water?

A Yes, if, in other words the possibility is this,
if we were given more time to work this thing out to our
satisfaction,we may decide that the best means for disposing
of procduced water is to handle it in our injection system
and, of course, if we arrived at this decision, if in the
meantime we have been forced into anotier method of handling
the water without sufficient time to justify this method
well, then that portion of the cost would be in excess of
what would be necessary.

Q Now, you will have to put in additional facilities
to use the water for injection, will you not?

A We have sufficient pump capacity, I think, in our
present plant to handle injection water into the, into our

injection system. I think the only place that we would
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need additional facilities would be that if we decide to
use the disposal well, why then we would need those ad-
ditional facilities., If we maintain a separate systenm,
of course,and we decide to keep the waters separate and
not mix them, what we would have to do at the plant would
be to take one of the present pumps out of service on the
fresh water system and convert it to a salt water system,
but there are other parts of the system, of course, that we
would have to add to. So, if we maintain a separate
system, well, there are portions of the system that would
have to be constructed new,

Q Now, wili a one year extemsion of time be adequate
for you to determine just what you are going to do?

A Well, we feel that we do need more time to make
our determination on what is the best approach to this
thing, It is a question that we doa't thimk we can take
lightly, bacause we can do something that will make us re-
cover less oil in this project and can adversely effect
the economics of it, so, we would like to have sufficient
time to take all thaﬁe factors and make our determination
and come to some conclusion that we think would be reasonable.
And in addition, these other companies are conduction their

floods and injecting produced water and they are actually
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things that should or should not be done and these factors
alsc will benefit us, so, we feel that if we can be given
another year thiat we can certainly come tc a mcuh better
decisior on how this thing should be done so that we can
Jet ths mest ¢il cut of this project.

Let me say that we are not turring cur hacks on
the contamination of surface waters or shallow sands. It
is our opinion that any place that a fresh water reserveir
is present that the disposal of waters into the surface can
be harmful to those shallow deposits of water, And we cer-
tainly agree that water disposals should not be permitted
indiscririnately; but we do fesl that in areas where it can
be shown that these waters are not present and that there
are other natural conditions present which are also harmful
to any later deposition of water such as th. caliche pits
for example. Any rain water percolating through the Calicag
will cause a water that is not suitable for domestic purposes.
So, we have all these natural factors that we can't control
as well as our produced water situation so we would not want
to continue this water disposal into the surface pits if we
thought there was any chance in the world that we were con-

taminating any water supply anywhere. We just feel that by
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continuing this for this period of time that we have
requested that we will just add slightly toc the amount
of salt water that has already been put into the ground
and certainly there won’t be any additional harmful
effects from that additional amount.

0o @“ow, in connection with this there is cne type
of darage we haven't discussed. You are on this lease

regularly, are you not?

a Yes, sir.

3 Do you go by these pits frequently?

A Yes, sir,

o Have you ever seen any sign of any surface leakage

from t.a2se pits that damaged the vegetation in the area?

A No, there is no indication of it. These leases
are in sandy terraim and are not noted for their abundance
of vegetation, but there is mesquite and various types of
desert plants that are in the area and these plants are
present around both of these pits in close proximity and
there is no indiqation at all that any of the plant life
has been affected at all.

Q Did you visit the pits within the last day or two?

A Yes, sir.

Q Did you take some pictures at that time?
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A Yes, sir.

0 Do you have the pictures of the two pits involved?

A Yes, sir.

0 would you have them marked as exhipnits, please?
(Whaereupon, applicant's
Exhibit's 11 through 13
were marked for identi-
fication.)

o {8y Mr. Kellahin) Mr. Gray, I hand you what has

been mrarked as Exhibit 11 and ask you to identify that
exhibit,.

A Exhibit No. 11 is a photograph taken from the top
of the tan} battery serving the Puckett "B" lease and the
picture is pointing in a westerly direction and shows the
dispesal pit in the background,

0 I hand vou what has been marked as Exhibit No. 12
and ask vou to identify that.

A Exhibit No, 12 is also a picture of the Puckett
"B" battery and a portion of the disposal pit. This picture
was taken from the scuthern edge of the pit and is looking
in a northeasterly direction and it shows the abundance of
plant life in near vicinity of the pit.

o] And I hand you what has heen marked as Exhibit
No. 13 and ask you to identify that exhibit.

A Exhibit No. 13 is a photograph showing a portion
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of the pit which serves the Puckett "A" battery. This
picture is looking in an easterly direction and shows the
waterflood plant in the background. Also this photograph
shows that there is an abundance of green plant life near
this pit.
Q linen were those pictures taken?
i These were taken October the léth, 1967.
O Ancd did you take taem yourself?
A Yes, sir.
0 Were Exhibits 1 through 13 prepared by you or
under yocur supervision?
by Yes, sir.
MR. KELLAHIN: At this time I would like to offer
into evidence Exhibits 1 through 13 inclusive.
MR. POPRTER: If there are no objections, the
exhilbits will be admitted.
{(whereupon, applicant's
Exhibit's 1 through 13
were admitted into
evidence.)
0 (By Mr. Kellahin) Mr. Gray, were copies of the
applications of William A. and Edward R. Hudson in Cases
3664 and 3665 furnished to the office of the State Engineer?

A Yes, sir.
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0 And did you discuss the applications with Mr.
Frank Irby of the State Engineers Office?
A Yes, we did.
MR, FELLAHIN: That concludes our »resentation
on direct examination, !Mr. Porter.
fR. PORTER: Does anyone have a question of Mr.
Gray? Mr. Nutter?
CROSS EXAMIMNATION

BY MR. NUTTER:

o) 'ir. Gray, referring to Exhibit No. 2 wherein
you state that these two squeeze jobs were performed on
this well,

A Yes, sir.

0 Were those during the drilling operation or were

those squeezed while the well was being plugged ané aban-
il e IS

doned?
A hat was during the testing of the well.
0 50, while that five and a half inch casing is

cemented with only fifty sacks around the shoe. there
should be approximately one hundred and fifty sacks then
in the interval piped down through the pay then.

A Yes, sir.

Q I see. Then you have got another three hundred
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sacks squeezed in at 4300 feet.

A Yes, s3ir, that's right,

Q So, you feel, if you should inject into the
San Andres through your proposed interval of 4125 to
4905, then there wouldn't be any danger of any possible
harm to the Paddock Zone?

A Yes, sir, that's right.

Q How, you stated that you would use plastic
coated tubing in a packer, the packer would be set just
above the perforations., I presume your perforations
would be from 4125 to 4905, is this correct?

A Well --

Q Or would you selectively perforate in that gross
interval?

A Well, here is the situation. We haven't really
come to a definite discussion in our own company as to
exactly what interval that would be perforated first in
this disposal well if it is used for such. We were asking
for authority to imject water within this interval which
we indicated by the red line on the log. Now, I am not
real certain whether Mr., Rudson, for example, would prefer
to start, for example, at the top part of this interwval

and, say, inject into a portion of that and thea progresasively
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go down if necessary or whether he would prefer to start
at the bottom of this well and perforate the very bottom
part of it and then later if additional perforations were
needed, come up the hole.

I would state this, however, that before we per-
forated any interval, of course we would get the approval
of the Commission and the U.5.G.S. on the exact interval
that we would perforate,

Q Well, at any rate the perforated interval or the
zone of imjection, would be somewhere in the vicinity,
within tha area from 4125 to 4905 --

Q Yes, sir,

Q -- at all times,

A Yes, sir.

Q Now, what I am trying to do is arrive at some
kind of a stipulation that the Commission could put into
the order with relation t2 Where ghe packer should be set
also. Would a stipulation that the packer be set no higher
thar 4100 feet be satisfactory with Hudson and Hudson which
would be somewhere, 25 feet above the --

»A Yes, that would be -~
Q -- the uppermost injection zome?

A No higher than 4100 d4id you say?
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Yes, sir.

A Yes, that would be satisfactory.

w3

You could find room for yocur packer in there?

A Yes, sir.

O liow, would it be agreeable also of the require-
ment theéet the casing tubing anulus be left open or equiped
with a pressure gage in order that a packer or tuhbing leak

would bhe detected?

A Yes, we would want it that way.
0 Now, how much water dié you say vou are producing

on these two leases at *he present time, Mr., Gray?

p:Y We are producing approximately 240 barrels a day
on the Puckett "A" lease and approximately 148 barrels a
day on the "B" lease.

8} And what is your average rate of injection per
well for your sixteen injection wells?

2 Approximately 250 barrels of water per day per
well.

0 So at the present time you are producing enough
water to satisfy the neecd cf at least one injection well if
you didn't mix the water?

A Yes, if we select the right injection well, ves

sir.
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not so terribly long ago, Mr. Cray, which authorized the
dditional injection walls on thie Puckett "B" lease?

A I am sorry,but I 3don't have that order with me.
. That was along abou- May or June someplace in
that neighborhood, wasn't it?

X I think so, in the spring sometime.

o

Wall, now, you stated, Nr. Gray, if you injected
this produced water, you would probably do it down here in
this south end on the Pucket:i “BY lease?

2 Yes,

G And you also stated that you would like to have
time tc build up a fresh water bank --

A Yes, sir.

G --nrior to following through with the produced
water, how, if the order was issued in May or June you
have had time to builé up a fresh water bank,if the wells
would have been put on injecticn at that time, you would
have had time to builcd up a fresh water bank in front of
produced water by January the lst, 1968, wounldn't you?

A Well, we haven't been able to develop this that
quick. We have had other problems in connection with

starting this expansion program. For example, we have had

0 Now, when was the date of the issue of that order,



to nake a line agreement with Continental 0il Company on
trhe east line of this flood and wa are in the process of
negotiating a contract with Skelly 0il Company on wells
alcng the west line of the l=zase,sc that, we have been de-
layead in ztarting these operations because of some of these
factors and also Lecause of the time required in getting
material and actually qgetting the project installed.

0 Well, you alrecady had a Continental linre agree-
ment, didn't you, when you put your No. 23 and vour 29 on
up in Section 242

£ No, sir. MNe, sir, ve just hoped that we could
get some kind of 2 reasonable'aqreement with them. We
didn't want tec delay injection on the line, we wanted to
go ahead and get our injection wells in,so we actually
drilled two wells on the line without any actual agreement
withh the Continental at that time.

9] They recently had a medification for the loca-
tion of one of the wells on their property --

A Yes, sir.

Q --in which Hudson and Hudson furnished¢ us with
a waiver. I presume that that location was in accordance

with the line agreement?

A Yes, sir.
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3 Ao about this No. 30 of yours cut here in
Sactior 24 wiaich is on the Skelly line, have you ever
drillsad that well yet?

A 4o, that well hasn't been drilled. It seems
that sz s ~f these things takz an awfully long time to
do, lik> £ get a line agreerent with people and to put
in these nrojects, but I will assure yocu that where ycu
ars busy and have 3 lot of other things to do sometimes
it dust takes a lot of time tc T2t a 1ot of these things
done an< of courss when vou are rsady well, maybe the
other companv is not giite ready and you beth have to
be ready tc really cdecide on tihe thing at the same time
whicn never happens,s> it dozs take a long time to get

some cf these things done.

W

How lciig do yvou think it is going tc take before
you get these additional wells on injection in Section 257
A we have two of the inside lccations that are
taking water now. They have been converted within the last
week, I would say. We have a third well, Puckett "B" Ho. 9
which we are presently working on and which we hope to have

completed as an injection well within a few days time on
that one so that will give us three immediate wells. Then,

see,the conversion of the wells along this line has been
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that we save been waiting on Continental but that is the
case. they ran into a prchlem where thair water supply
line was not sufficient to take care of all their water
requirer.ants so they had an unexpected delay in their pro-
gram in converting their wells so we have delayed the
conversion of our line wells along the eastern edge of the
Puckett "B" lease until Continental completed their work
and started converting their line wells so that both of
them would mesh together and that we would be able to
start injection approxi.:ately the same time. Vell,
Continental has started. Aporoximately twc weeks ago they
started converting the well cffsetting our Puckett "B" No.
6 Well and they may be working on that yet cor they may

have ccmpleted it.

o Is that Section 30 in that Continental MCA used?
b “hat would L¢ the section directly to the east of

Section 25. Yes that wculd he --

) It is lakled as the Carper Lease, that would be
under operation?

A ¥cu are looking at Exhibit 1 aren't you?

) Yes, sir,

A The map that we have used here really isn't up to
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Continertal Wells don't correspond to their unit number
wells so the map is not correct in that respect. The
well Continental is or was working on is a well located

in the northwest quarter of t“2 northwest quarter of

Sectior 30,
O eing that 3-A there?
A What we show as 3-R,I believa it is.
o 3-R?
2 Of course it has a unit nusber now.
0 This acreage in Section 30 is operated by

Continenrtal then?

vy

Y25, sir, that's richt.

St

> “hat does the agreement call for, does it call

for that 3~R ==

2 Let me give you the correct unit number.

¢ --andlo. 3-B go on injecticn?

A Pardon?

0 Does the line agreement call for their 3-R in

Unit D and the 3-B in Unit L to go on injection?
A Yes, that's right and let me give you the unit
numbers. The 3-R has a unit well nurnber of 104 and the

3-B which will be converted also is their number 164 unit
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well,
Taen in addition tney recently started on their
unit well nurker 17, which is located in the scuthwest

quarter of the scuthwest guarter of Section 18, Tewnship

17 Soutr, fange 32 East. I think they are working on that

hed

S0, ailthough, we cculd have been ready tnree months
ago to convert those line wells, We didn't wish to dc so at
that time because of tha delay that the Continental had in

making their conversicn:.

oy
o

'ces Continental have wells on active injection
up here in Sections 19 anc 207

L I really don't know, I can't answer that. This
is in the area that thev are expanding and I haven't kept
up with their expansion program tc that extent. I really
can't say whether they have or have not.
¢ Do you know in their secondary recovery area
whether they are recycling the produceé water or not?

A I know that they planned tco use their produced
water and I'm not certain whether they are actually using
it at this time or not.

o} How about Skelly to the west, are they recycling



their oroducsd vater?

A s far a3 I know, thay are not,

. Moy, you mentioned when thase fourteen injection
walls were Zriilad up hare in Sa2ction 24 that thirtaan of
ther —zre Arilled with cable -:ols and one with a rotary.

7 Y:s, sir.

n Vinich one was the on2 that was 4drilled with a
roctarv?

A #2ll Mo, 26 was drilled with a rotary. This
well waz carried Jdown to tes: the Paddock Zone in this area.

o Tha Ho. 23 dom herc southeast of the old dis-
posal pit was drilled with cabls *ools then?

by Yas, sir,

> And no show of water was encountered in it?

g Wo, sir,

3 When was the flood started on the Puckett "A"
lease, ‘ir. Gray?

A It was started Octoher the 1lst, 1962.

0 That is when the water started going into the
ground?

A Yesg, sir.

Q Now, I noticed during your direct testimony several

times you stated that if you decide to recycle vyou would do



this and that and the other and if plans were consummated

for the rainiaction cf watexr, Is therz some doubt that you
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might nct reinject your produced water at all?
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c have tc start using tha preduced
water. iicw,wz don't anticipate that we wen't use the
producec water but we just n=ed more time we feel tc, we
are just act reacy tc do it yet. We think that we cculd
do scmething that would very definitely hurt osur flood
efficiency ov being rus:a2d intc this thing,

o well, Mr. Gray, I have a hard tire understanding,

if the floed started in October of 1362, that is five years

back.
b2 Vag, sir,
( Yow lone does it take te decide these things?
A well, we haven't been facad with the decision

until wvary recently. You see, we didn't begin to think
about these things until your order came cut which is
going to effect our operations.

' That was in April?

2 Yes, sir.

Q Sc yecu have got tc make the decision now --
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A As a matter of fact, at the very start of this
thing when the order first came out, well, we didn't
visualize too much, too many problems at that time, really,
through innocence on our part and the more we got into
this and the more we thought about certain aspects of the
thing, well, the more complicated it became, Soit has
kind of developed along to the point that the closer we
get to it, well, the more complicated it becomes and we
see more problems involved than we were able to see at
first.

Q So what it boils down to is the fact that you
have got five years experience in the flood,you still
only had eight months in which to decide what to do with
the water.

A Yes, sir.

Q Now, Mr. Martin, in his paper, suggests that one
of the causes for breakthrough would be the use of water
containing contaminates which would plug portions of the
reservoir thereby letting the water break through. You
weren't using contaminated water when you had your premature
breakthrough on your Puckett "A"™ No. 6 Well, were you?

A Oh, no. The cause of that breakthrough wasn't

due to the deposition of plugging material, we don't feel.
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We just feel that we got too high on our injection
pressure and it caused a fracture in the formation.

Q So that the regulation of the pressure is just
as important as having pure water,

A Yes, sir,

Q Now, you also suggested, Mr, Gray, that waste
would occur in that oil wouldn't be recovered if con-
taminated water was used. It is possible to treat water,
is it not?

A Yes, it is possible to treat water,

Q What is the price of the water that you buy from
this water company per barrel?

A May I continue on this thing we just said just a
minute 2:;..© Whem I say that we can treat water, that is kind
of a comparative thing. We can treat it up to a point, 1Imn
other words, we can take bad water and we can go through
certain processes of treatment and we can come out with a
water that is greatly improved over the water that we had
to start with, That doesn't mean that our final water is
completely frees of all of these objectionable things, so

it 1is xind of a comparative thing. We never are jzple

to really treat a water to a degree that we are completely

satisfied with the quality that we actually end up with,
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Q Well, even if you were using, in some cases,
even when you are using pure drinking water you have to
treat it --

A That's right,

Q -- 80 it won't plug up your formation, but essen-
tially it is possible to treat water, it is just a matter -~-

A You can improve the characteristics,

Q It i3 just a matter of comparing the economics
of treating that water with the economics of buying fresh
water,

A Yes, and them, of course, you do have this pro-
blem of a certain amount of these solids getting into the
formation and doing some damage.

Q In your knowledge, are there any waterflood
projects, which have been carried to depletion, which havea't
used any recycled water?

A Well, most of our projects are comparatively new
in New Mexico, and I can't site a single instance that --

I don't know of any instance where a waterflood project has
:reached the end of its life in New Mexico.
Q I don't think there are any in New Mexico, but do

you know of any anywhere that haven't used recycled water?
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of my days in the engineering business and I would say that
nearly all of my experience is limited to New Mexico.

0 Let me put it this way, Mr. Gray. Do you know of
many projects in New Mexico which haven't been taken to
depletion yet but which are using recycled water?

A Oh, ves. There are several projects which are
using produced water.

Q How many injection pumps do you have at the

station now?

A Well, we have four at the present time.
Q Are those pumps all operating at capacity? '
2 No, the fourth one is the one that we just re-

cently installed and, of course, the purpose of that one
was to take care of this expansion program we are getting
into. We don't have all of the wells on and we are not
up to capacity at this time.

Q Are the three pumps which were originally set
required to operate at capacity to take care of the orig-
inal fourteen injection wells?

A Well, originally we installed two pumps which
were designed to take care of the pilot portion of the
flood. Originally we only had six injection wells in the

pilot program. Then, as we progressed and further, ex-
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paneded further and drilled more injection wells, well;
we added a third pump to take care of the conditions, up.
to, vou might say up to this time.

Q What I was wondering, Mr. Gray, would it be
possible that you would have capacity there in your
pumping station to use three of those pumps for injection
of the fresh water that you are putting in now and the
fourth pump to recycle the produced water? Do you have
ample capacity to do that?

A Well, we would be limping along. You see, one
of these pumps is capable of handling, say, fifteen hundred
barrels a day. Well, we are only producing two hundred and
forty barrels from the "A" and one hundred and forty from
the "B", so we only have a partially loaded pump.

Q What you want to do is you want to wait until
this additional equipment is available from Texas so you
can use it here.

A Well, the additional equipment from Texas would
only be used if we use this Puckett "A" 16 as a disposal
well, Now,if we use a disposal well, then we will need
equipment in addition to that that we have at the present
time simply because that water is not being directed into

the waterflood portion.
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Q In other words, if you should recycle the water;
you are going to have to have equipment any way.

A You mean if we don't use a disposal well?

0 That's right, if you recycle your produced water.
The equipment in Texas would be used for disposing of water.
The equipment that you have got here in New Mexico now
would be limping along if you recycled your produced water,
so it is going to take some new equipment if you use pro-

duced water.

A If we used produced water in our present injection
system?

o] Yes, sir. That will take some new equipment.

A Well, I'm not sure. We may have adequate capa-

city in our plant at this time.

Q I see.

A It is not absolutely certain, I mean we haven't
got intc this thing far enough yet.

Now, of course, here is another thing. We are
restricting the maximum injection pressure that we are
operating under to approximately eighteen hundred and
fifty pounds which we hope to ccntinue for some time yet,
We hope we can,but there will be a time later on when we

will have to raise the injection pressures in order to
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flood out scme of these tighter zones. Sco at the time

that we raise the inijection pressures, well, then there

is 9oing to be a decidly greater increase in the capacity
of these wells to take water, sc we really don't know what
is going tc happen at that stage of the thing. It is
possible that we will need some additional capacity in that
stage of the flood.

C How, Mr. Gray, when you gct that water analvsis
on that No. 13 Well, that well was drilled evidently to a
depth of eight hundred fifty-five feet.

)} Yes, sir. That was the total depth at the time
that the sample was taken.

) Wwell, now, in looking at the log cf that well,
wnhicihh is Exhibit MNo. 7, it would appear that the total
depth of the well was right down at the top of the salt
at the time the water sample was taken.

2 Not quite. See this rustler anhydrite. the base
of it is probably about --

C Eight, sixty-five?

A Yes, I would say that is probably oretty cicse
to it. So we weren't quite through the rustler enhydrite.
You see, in this stage of the thing these holes, they make

a hole in a hurry. They drill a lot of formations real
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guick through this portion of the formation. It is soft
and there was a certain amount of time that passed after
we actually encountered the water until we were aware of
it and could shut them down and get the water samples.

So the actual depth of the well at the time we obtained
the water sample was eight hundred fifty-five feet,6 but it
was in this anhydrite section before we actually got into
the lower water zone.

Q Well, if you had eight hundred and fifty-five
feet of hole open there, how do you know the water came
from that interval five, thirty-eight to five = fifty?

)4 Well, that is the interval where the water
started entering the hole and, of course, they have to
bail that water out, ¥ell, we took a bailer test and the
well was making three bails of water per hour. VWell, as
the hole progressed down the hcle it continued making that
same amount of water,

Q But you never did get a sample when you were up
there at that depth;five hundred thirty-eight to five,
fifty.

A Not until we got to eight hundred and fifty-five

feet.

0 The only samples you got was when you were within
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ten feet of the salt.

A Yes, sir.

0 Do you know of any water analysis in the Santa
Rosa out in this general area which would be comparable to
this water?

A Yes. I think most of the Santa Rosa water that
I have seen has sufficient solids in it that it is not
suitable for domestic purposes. I don't know of any case
where the Santa Rosa formation is being used for domestic
use. Some of it is being used for cattle, that is true
and some of it is better than others. It varies.

0 I think it is over in Lea County, Mr. Gray.

A Well, possibly it is. I am not familiar with
that.

0 But in Eddy County, you don't know of any place
where it is not brackish?

A Every place that I am aware of the water is
jiffy and brackish. It is not suitable for any domestic
purposes,

MR, NUTTER: I believe that's all. Thank you.
MR. PORTER: Does anyone else have a question of

Mr. Gray? Mr. Ramey?
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CROSE EXAMINATION

BY MR, PAMEY:

g Mr. Gray, you mentioned that before you started
using produced water, that you wanted to build up a fresh
water bank in the formation, is that correct?

A Yes, sir.

0 How much of a bank do you want to build up? Do
you have any idea of how much you want inject?

A Well, no. It is kind of a relative thing. 1In
other words, how much time can we have? I mean the more
the better.

10) Well, it appears to me -=-

A I will say this., If we can inject water over a
year's time, well; certainly we are in much better shape
than if we have to start injecting that produced water after
the very start.

Q Well, it appears to me on your Puckett "A" lease
that you have several years of injection and you should have
a fresh water bank there, so I can't understand why you
couldn't inject produced water on your Puckett "A" lease.

A Well, it is a relative question. In other words,
we can probably get by with it but how much damage are we

going to do and --
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Q I thought that was the idea of putting a fresh
water bank in, was to possibly sweep --

A That is only helping your problem, you are not
eliminating your problem, you are just helping it. So,
if you are going to have any decrease at all in the water-
flood efficiency., well, certainly you would rather have it
the portion of your property where you don't have so much
0il there to begin with.

Q It appears that you might have more oil to
raecover off, at this time, more oil to recover off of your
Puckett "B" lease than you would off of your Puckett "“A",

A No, sir, we still won?t. There is too much dif-
ference in the amount of oil on the two leasesa, We still,
even from this point on, we will still get substantially
more oil off of the " A" lease than we will off the "B"
lease.

MR, RAMEY: Thank you.
CROSS EXAMINATION
BY MR. PORTER:

Q Mr. Gray, you now have two pits you are using,
According to your figures, you are disposing of close to
four hundred barrels a day in the two pits,

A Yes, sir.
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Q Do you have any idea how much of this water
evaporates, what percentage of it evaporates and what
percentage goes into the ground?

A No, sir. I have no way of knowing that, I
can't answer that at all,

0 I see, but some of it would no doubt evaporate.

2 Yes, sir.

MR. PORTER: Does anyone &lse have a question?

MR, HATCH: I have a communication. It is a

copy of a letter addressed to Mr. William A. and Edward
R. Hudson sent to the Commission. I think it should be
read into the record at this time.

4R, PORTER: Well, Mr. ¥Hatch, we will have you

rea¢ that letter., If there are no further questions of
the witness here, why, I would like to dismiss the wit-
ness. You may be dismissed.

(Witness excused)

MR. PORTER: Off the rascord, please.
(Whereupon, an cff the
record discussion was
held.)

MR, PORTER: Back on the record.

MR. KELLAHIN: The witness has been excused, has

he not?
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MR. PORTER: Yes, the witness has been excused.

MR, KELLAHIN: That compietes the preasentation
on the part of direct examination.

MR, PORTER: Does anyone else have anything
further to offer for the record in this case? Mr. Kennedy?

MR, KENNEDY: I am Robert Kennedy with Kennedy
0il Company and I do have a statement to make. We have
listened to the testimony in evidence in Case No. 3665 of
William A. and Edward R. Hudson for exception of Order
R-3221. As operator of a waterflood project in Eddy County,
New Mexico, we feel that there will be no damage to fresh
water supplies in the area and we support the application
of the Hudsons.

MR. PORTER: Mr. Ledbetter?

MR. LEDBETTER: I am Herman Ledbetter, Division
Superintendent for Newmont 0il Company in Artesia and I
would like to make a statement, the exact statement that
Mr. Kennedy made.

MR. PORTER: Does anyone elise have anything to
offer? Mr. Knauf, I believe you had something.

MR. KNAUF: I wanted to make a statement in
regaré to Case 3664. The survey offers no objection to

the case, in fact, we recommend that the Commission approve
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the disposal.

MR, PORTER: Anything further?

MR, KELLAHIN: I would like to make a brief
closing statement if I can. I kxnow the Commission has
been quite patient to listen to us at considerable length,
but we felt because of the nature of this case and the
fact that we are dealing with an order that is new to the
Commission, that we had to make a full presentation and at
the same time, I feel some obligation to my client in
making a closing statement, to point out some things that
I think are quite significant in this particular case.

I think we are probably inclined to lose sight
of the purpose for which Order No. R-3221 was originally
adopted. As the Commission well knows, over a period of
years there has been some concern over the contamination
of fresh water supplies, primarily over in lLea County and
this really is what prompted the adoption of Order R-3221.

Now, there is a lot of testimony in the record
as to the reasons we don't want to make underground disposal
at this time, that we may or may not be able to use this water
for the secondary recovery project and we do ask for a delay.

This may lead to some little bit of confusion and

say, well, they could have done this or they could have done
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that, this is true. If you have foresight and know all
of the things that are going to occur to you, why, you
can prepare for them, but as Mr, Gray stated, they hadn't
considered these problems until this order was adopted.

So, I think the Commission, in considering this
application should look to the reason the Order R-3221 was
adopted. It was adopted to prevent damage both to fresh
water supplies and possible surface damage.

Now, the testimony is pretty clear here that
there isn't any fresh water supplies in this area or any-
where near this area which could possibly be damaged.

The only water which has been encountered, as shown by

our testimony, is not only not fit for domestic use, it is
not fit for livestock use, With a content of in excess

of twenty-seven thousand parts per million, you are talking
practically about sea water., It is of no value to anybody,
and 1f these little pockets of water, as the testimony shows
they - - only occur in pockets and not a blanket water zone,
if they are contaminated, it hasn't done any harm to
anybody.

The testimony also shows, and I think the pic-

tures which were introduced into evidence, show that these
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pits, which have been in operation there since 1961, don't
have any leakage and they haven't damaged any of the
vegetation, such as it is, in this area. The vegetation
couldn't amount to a great deal, but even what is there,
I agsume is of value to the person that is using it
for grazing purposes, but we haven't damaged it and these
pictures clearly show this,

So, what we are really talking about then is
a continuation of a practice which has done no harm and
according to the testimony can do no harm and we are only
asking for a period of one year., Now, we could have come
in and asked for a larger exception and said we want an
exception to the provisions of Order R-3221., That isn't
the approach we aelected to take, We want an opportunity
to make a decision as to the best means of disposing of this
water either in the "A" 16 Well or in connection with the
secondary recovery project. Both of these are going to
take some little time, Of course, by gearing up into high
gear we coula complete the disposal well and start putting
it underground by January lst, but the witness's testimony
shows that in the event this water is used for secondary
recovery, that would be a waste of something in excess of

twenty thousand dollars or in that vicinity.



73

We submit then that we have presented the case
showing a clear-cut need and a justified need for an
exception to the provisions of Order R-3221, and we ask .
for the exception for a period of one year.

MR, PORTER: 1Is there anything further to be
offered in this case?

MR, HATCH: In light of what Mr. Knauf said, I
would like to withdraw the suggestion that the letter be
read into the record.

MR, PORTER: The record will so show.

MR, KELLAHIN: If the Commission please, we didn't
offer this paper by Mr. Martin as an exhibit, but --

MR, PORTER: That will be fine, Mr., Kellahin,

MR, KELLAHIN: That completes our case,

MR, PORTER: I3 there anything further in this
case? The Commission will take the case under advisement
and the hearing is adjourned.

(Whereupon, the hearing
was concluded,)
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