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IN THE MATTER OF:

CASE 1635 Application of Mapenza 01l Company for an
exception to the requirements of Order Wo. .
R-122Lj=A. Applicant, in the sbove-styled
cause, seeks an order authorizing an excep-:
tion to the salt water disposal require- :
ments of Order No. R-1224~A for its State :
No. 1-A Well, located in the SE/l SE/L of :
Section 1l;, Township 18 South, Range 37 :
East, Hobbs Pool, Lea County, New Mexico. :

Mr. Murray Morgan
Gov. John Burroughs
Mr. A. L. Porter
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MR. PORTER: We will take up next Case 1635.

MR. PAYNE: Case 1635. Application of Mapenza 0il
Company for an exception to the requirements of Order No. R-1224-A

On behalf of the Commission, I would like to make this

statement prior to proceeding with this case. As you can tell fro
the styléd, the applicant 1s asking for an exception to the re~
quirements of the salt water disposal requirements of Order R-122l
The basic findings contained in that Order are not an issue in thi

case. Accordingly, the testimony will be limited to matters deal-

.
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ing with the effeet or possible effect of the surface disposal on
unlined pilts 6f the salt water produced from the State No. 1-A

Well, which is loecated in the S8E/li SE/li of Section 1l;, Township 18

South, Range 37 Bast, Hobbs Pool, Lea County, New Mexico. The Com
mission would, therefore, like to caution the interested parties
to keep this fact in mind during the presentation of this éase.

MR, PORTER: Any questions concerning the statement
made b& Mr. Payne? Does anyene-havé any questions cemcerning the-
statement Just -aéé,by Mr. Payne?

At thls time I would like to ask for appearances in this

case.

MR. ADAMS: My name is John Adams. I represent
Mapenza 0il Company in this case. T am a petroleum engineer and
consultant from Hobbs, New Mexico.

MR. PAYNE: Mr. Adams, do you intend to repre=s nt
yourself in this case as an individual?

MR. ADAMS: Myself as an individual as well as othens.

vHR. PAYNE: Is Mapenza 01l Company incorporated?

‘MR, ADAMS: It is not. It is a New Mexico partﬁer—
ship.

MR. PAYRE: Are you one of the partners?

MR. ADAMS: I am not one of the partneré. I am theip
agent.

MR. NEWMAN: Kirk Newman of Roswell, New Mexico,

representing Pan American Petroleum Corporation.

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHapel 3-6691




MR. HARRIS: Charles Harris of Roswell, representing
the State Englneer. |

MR. PORTER: Anyone else want to make an appearance
in this case?

Mr. Adams, do you intend to present testimony yourself?

MR. ADAMS: Yes, I do.

MR. PORTER: Will you stand and be sworn, please?

MR. ADAMS: Mr. Payne, could I make a brief opening
statement before being swérn?

MR. PAYRE: Yes.

MR. AbAHS: Actually, my opening statement is only
to the extent of»iﬁfofming the Commission and other interested
parties as to how I intend to conduct this case. I want to point
out the actual ultimate importance of this case in the fact that
it is the first request for an exception to Order R-1224-A. Now
then, the manner in which I am going to proceed is just as Mr.

Payne said. I want to show the Commission that there is no seriou

hazard 1in the disposal of these waters produced from the State Nd.

1-A Well, ihsofgr as contamination to the Ogallala fresh water
reservolr. T will attempt to prove tﬁis on two basis, or rather
I should éay on one broad basis, and then with the consideration
of actually, after proving that this contamination will not be
sérious, after the ultimate consequences, 1f the exception is not

granted, th#ic method that I intend to use.; that no serious con-

tamination will occur, and that I can project the total number of
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barrels of salt water to be disposed of until depletion, and show
that this will not contaminate the underground waters. And
secondly, that in the event that exception is not granted, and it
becomes necessary to allocate funds for the disposal of thils water
that this lease immediately becomes economically unsound as far as
continuation of operation 1is concerned. It has reached its eco-
nomic limit at that point. 1If it is prematurely abandoned, then
waste will certainly occur.
I am ready to be sworn, Mr. Payne.
(Witness sworn)
JOHN ADAHS,
called as a witness; having been first duly sworn on oath, testi-
fied as follows:

DIRECT EXAMINATION

BY MR. PAYNE:

Q Will the witness please state his name and position?

A My neme is John Adams. I am a petroleum engineer
and consultant from Hobbs, New Mexico, representing Mapenza 0Oil
Company 1n this case. |

Q Mr. Adams, have you prevlously testified before this
Commissioﬁ as a petroleum engineer?

A Yes, sir, I have. |

MR, PAYNE: Are the witness! qualifications accept-

able?

MR. PORTER: They are.
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Q Please proceed with your presentation of the case,
Mr. Adams.

A Thank you. I have handed to the interested parties
here a group of exhibits. They are numbered 1, 1-A, 2, 3, I, 5,
and 5-A. As these are explained and discussed, I take it that the
Commission will then\decide if at that time they will be entered.

I call your attention to Exhibit No. 1, which is a product
¢urve showing the oil and water production from this lease since i
first began proéubing in January of 1953. The solid black line
shows the annual erude oil productioﬁ and the annual water produc-
tion in thousands of barrels per year. Now then, youtll notice
that the dotted line ls for water, the solid line for oil, and the
last plet is 1958; this.ln effect gives the production rate un-
til, or the average for the twelve months of 1958. I have pro-
jected the amount of oll to be produced to depletion, that is an
economic limit, %he economic limit which I have fixed at 3 barrel
per day, or a thousand and ninety-five barrels per year.

Now, you will notice on this curve that from this point
out the oil decreaaes in amount and that amount is the amount of
increase in water production. The definite point to thls remark
is this: As I sald, the well has been producing some six years
and has produced to date fifty-six thousand barrels of oil. I
estimate an addltional twenty thousand, eight hundred barrels of
oil will be prodﬁced until its abandonment in January, 1967, some

seven and a half years from now. This lease can certalnly be

ion
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considered economically as nothing more than a marginal lease.
Some people refer to these things as submarginal or nearmarginal
or thingé to that effect, but a marginal lease to me 1s one that
you have to be -yery yery careful about your expenditures or else
you are going to show a loss on it, so the revenue from this lease
is small. This actually precludes any expensive measures to in-
crease the production of oil. If an'operatgr is satisfied that he
can get this amount of production in the future by continuing with
his present methods ~- I am speaking actually of this: If the

operator were to decide to put a large pumping unit on the lease,

P

larger electrlc motor for lifting,a larger string of rods, a larger
tubing and all the other necessary things that you need to buy to
increase the amount of o0il and water production from this lease,
an expenditure, necesgsary expenditure, including salvage of your
present equipment,would probably run in the range of ten or elsven
thousand dollars. By looking at this estimate of expected future
recovery, we see that we don!t expect to recover twenty thousand
barrels of oll to depletion. So I say to you that if I am not
going to increase the mechanical means of 1lifting oil and water on
this lease for theée next seven and a half years, I'm limited in the
amount of water that I am goling to produce until the lease 1is
abandoned by pump capacity.

Now then, at the present time the lease is making thirteen
barrels of oil along with thirty-three barrels 6fbwhter. This is

forty~-six barrels per day of total fluid. 1In projecting increasink
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amounts of water to displace the amount of decrease in o0il pro-
duction, I find that I expect to produce an additional one hundred
and thirteen thousand barrels of water. The well has already pro-
duced fourteen thousand, six hundred barrels, as shown in Exhibit
1-A, and so that =& T estimate that the total amount of water to

be placed in the earthen unlined pit on this lease will be one

hundred and twenty~seven thousand, six hundred barrels to depletion.

I call your attention to Exhibit 2, but before -- Mr.
Porter, I will ask that these Exhibits, Exhibits 1 and 1-A,be
placed in the record, if it is acceptable at this time,

MR. PORTER: Mr. Adams, I would suggest that you wal
until the end of your testimony and move to make -- to enter the
Exhibits at that time.

A All right, sir. That will be satisfactory.

MR. MORGAN: Mr. Adams, so that I will understand
what you are saylng for sure, -- I wasn't able to keep up with you
figures exactly. You say that the life of the well, you think you
will produce about twenty thousand barrels of o0il?

A Yes, sir, in the remaining life of the well.

MR. MORGAN: In the remaining life?

A Yes, sir.

MR. MORGAN: You can add up these figures on this
chart, I mean the total life of the well what =--

A Actually, in explanation for that, Mr. Morgan, Ex-

hibit 1-A is a tabulation from which the chart Exhibit 1 was
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plotted. It shows 1n barrels of oil a cumulative figure to March
1 of this year, and then the projection of the balance of 1959,
and each year in the total amount of oil per year that plot is
placed on this chart.

Q ( MR. MORGAN?) That is your figure, up to March of 159,

that you have?

A Yes.
Q What is the total oil up to that point?
A Fifty-three thousand, nine hundred barrels has bheen

duced up to March.

Q Give me a figure on water at that similar period.
A Fourteen thousand, six hundred barrels.

Q Fourteen thousand, six hundred barrels?

A Yes. |

Q Thatt!s up to March, '59%

A Yes, sir.

Q And you would say that you are going to produce

twenty thousand more barrels of oil and one hundred two ~--
A No, sir, from =-- now, the oil figure you mentioned
is correct. The water figure would be one hundred thirteen thou-

sand barrels.

Q From now on' ~-
A Yes.
Q -~- oneé hundred twenty-seven thousand six hundred

would be total ~~

pro-

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEwW MEXiCO
Phone CHapel 3-6691




10

A Total to depletion placed essentially on the ground.
Exhibit 2 shows the maximum posslble contamination that is esti-
mated in the Q@mlisde formation, if all one hundred and twenty-seven
thousand barrels of water were placed in LjO acres underneath this
lease. In showing the factors that I have used in getting to this
maximum contamination, if you will follow on the Exhibit, I will
explain them. The recoverable water reserve is calculated as IO
acres times 50 feet. of net sand, resulting in two thousand acre
feet of sand reservoir at thirty percent porosity, giving six hun-
dred acre feet of recoverable water. Translated to actual barrels
underneath the ;0 acres, it would be four million, six hundred and
fifty-six thousand barrels of recoverable water. This would ex-
clude any production of water to date.

Now, the Hobbs Field water to be produced to depletion
has been discussed here, and is listed as one hundred twenty-seven
thousand, six hundred barrels. A resultant contamination , 'if th
salt water to be produced is placed in the Ogallala is then calcu-
lated £9 be two hundred and twenty-one parts per million. Wow,
actually two hundred fifty parts per million chlorides is accepted
by all authorities that I know of, both federal and state, as pot-
able water fit for human plant, and animal consumption and for in-
dustry. Now, the basic presumption that I have made here is that
I do not take the sfand that anything happens, but that all of thi
water is placed in the fresh water reservoir, as far as this Ex-

hibit is concerned. I believe that all of the water will not go
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down there, but still the assumption is made that it all will and
that thils will be resultant contamination. It seems to me if this
is potable water, that there is actually no danger in disposing of
this salt water on this 4O acres.

Exhiblit 3 considers the actual route that this water will
have to travel 1n order to get from the bottom of the pit to the
water reservolr. There is at legst a thirty foot overburden to the
Ogallala, and calculated on a basis of 1,0 acres hawing ten percent
effective porosity whether or not this porosity be actually in the
matrix or this porosity be in fraction or fibers in the over-
burden, that actually there is a total of one hundred twenty acre
feet of space necessary to fill béfore any water will get to the
fresh water zone. WNow, if only five acres of this forty acres
would be wet, and by that I mean contained this dlsposed water,

then virtually all of the sixteen acre feet or one hundred twenty-

seven thousand barrels of water that we intend to dispose of would|

be contained in the overburden, and none of this contaminant or a
very smail portion of 1t here would show to be left to get into
the reservoir. If this did actually exist as it 1a estimated,
then we would not ever expect that the formation, the fresh water
formaetion would be contaminated to the point of two hundred and
twenty-one parts per million; 1t would be indeed a figure far
less than that.

These first 3, L Exhibits that is -- are all the Exhibits

that I have to offer regarding my figures on why I believe that thpe

11
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practice of disposal in the unlined earthen pit on this forty-acre
lease would not constitute a serious hazard to the Ogallala fresh
water zone.

I would like now to show you the balance of these Exhibits
from the standpolint that I believe that I have shown conclusively
that no danger exists, but that in the event that I do not find
rellief in the granting of an exception, we must examine what then
is going to happen. Now, 1f this twenty thousand eight hundred
barrels of o0ll 1s not recovered to the operator and the other in-
terested parties, then underground waste 1s going to occur. Now,
I said if this oil 1s not recovered, and by that I mean, that if
it is necessary for this operator to make an immediate expenditure
of aroﬁnd four thousand dollers to joln the walt water disposal
unit presently operating in the Hobbs Pool, that in examining his
future posltion so far as the presént worth of his future net
revenue from this lease 1s concerned, the operator will find that
he would actually be ahead to go ahead and sell his lease to him
and get his future money rather than to join this salt water dis-
posal unit.

Now, Exhibit 5 -~ for the moment I won't refer to Exhibit
L -- in Exhibit 5, I have prepared an economic analysis of this
present worth of future net revenue. I beg the Commission's in-
dulgence in presenting testimony of a purely dollars and cents
nature. I intend to develop this evidence to a point that this

is a hazard in the operation that all operators must face, that is
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are we golng to make money. 1If we are not going to make money,
then we have to abandon. If we have to abandon, then how much oil
are we leaving? If we leave a substantial amount of oil that coul?
be recovered, then we are going to be creating some waste. Wow,
in examining this Exhibit, Itve taken from Exhibits 1 and 1-A the
amount of oil to be produced -to depletion, valued 1t at two dollayp
seventy cents per barrel, which is what the éperator: gets for his
0il on this lease. I have deducted from that 1/8th royalty to the
State, a 1/16th overriding royalty, and arrived at a gross revenue
to Mapénza 0il Company. I call your attention to the fact, at thi#
point, that 1f this lease were prematurely abandoned,. the State
of New Mexico would lose in revenue seven thousand dollars. I
point this out especlally if this lease is prematurely abandoned
for no good cause. When you arrive at Mapenzals gross revenue
here, you must deduct the New Mexico production taxes at four
point six four percent, Lea County semi-annual production taxes at
two percent, Lea County property taxes which was sixty dollars on
the lease last year. |

In recapping briefly to depletion, the twenty thousand eigh
‘hundred barrels-will bring in a gross value of fifty-six thousand

one hundred and sixty dollars, from which will be deducted seven

thousand dollars as royalty, and for the State of New Mexico thirty-

five hundred dollars and its overrlding royalty; twenty-one hundreh
dollars, New Mextco ﬁroduction taxes, nine hundred and fourteen

dollars to Lea County, semi-annual production taxes, and four

s
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hundred and eighty dollars as Lea County property tax, so that the
at this point, the sale of the oil has brought 1n approximately
fifty~six thousand dollars, and at this polnt after payment of
royalty overrlders and taxes, local taxes, Manpenza has reached
forty~two thousand dollars. Out of this Mapenza must 1lift this
oill, the 1lifting cost 1s projected, all of these items are standa
items. I think that the Commission and the interested parties
will approve of the total here. Actually, last year our expendi-
tures were higher than the figure that I have projected. After
this figure of seventeen thousand dollars is reached in the seven
and one half years for lifting cost, then Mapenza is down to
twenty~-five thousand dollars from this lease. This is subject to
salt water disposal cost and replacement of equipment. I have
projected total salt water cost at sixty-six hundred dollars to
depletion. This ias based on four thousand dollars original hook-
up to the unit, plus annual changes billed monthly by the opera
tor of the salt water disposal unit. And I have placed to assess-
ment figures over the years here, which allow for maintenance of
equipment by the salt water disposal unit company, as well as
additions 1in the way of capacity to dispose. Replacement of equip
ment of six thousand dollars comes from the figure that the lease
Has produced some six and a half years. The tanks that are on the
lease are going to wear out; they are indeed in bad shape at the
present time. 8o will the flow tank, the separator, the flow

lines become corroded and eventually will have to be replaced.
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This figure of six thousand dollars would buy new tanks and a
heater treater and would install them. This would, of course, en-
hance the value of the lease as far as salvage is concerned for a
brief time dater. Now, the figure it now leaves is thirteen thou
sand dollars that Mapenza will receive over the seven and a half
years, which 1s subject to Federal income tax. Many people con-
sider that an operator should figure that his net profit is net
profit, and then there is a Federal income tax. I am told by a
Certified Public Accountant that the United States Government
actually recognized Federal income tax as a cost of doing business
I am treating it in that nature here. The figures that I have use
are these: They are fifty percent of the net subject to tax times
a thirty percent tax bracket. I dare say this is very conserva-
tive because I feel sure that some of the owners of the lease are
in tax brackets higher than that. We can only conslder this lease
standing on 1ts own feet, so we cannot project a fax picture on
this lease into an overall operation of an interested party.

Now then, we come to the figure that there will be after
deduction of Federal income tax. There will be a figure of ten
thousand eight hundred seventy-eight dollars, which Mapenza will

recelve to depletion in dollars as they are recelved.

Now, to compare the present worth of this future net revenue,

- we have to dlscount 1t at a rate of six percent compounded annuall]
This 1s the economic theory which shows that a person with money

to invest should be able to actually earn six percent discount

7.
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gnnually compounded, and 1f he 1s going to walt for some money to
come in, 1f its present worth is desired to be calculated, he mus
discount this futwre revenue. So we now come up to a final figure
of the future net revenue to Mapenza, discounted to its present
worth. This figure 1s nine thousand and ninety-nine dollars, and
the salvage expected in January of 1967 discounted back to its
present worth is fifteen hundred and forty dollars, which brings 1
a total, which adds to the previous figure, and brings a totsal
of ten thousand six hundred thirty-nine dollars that is the present
worth of this lease.

Now, I can sell this lease to many for the value -- for
a value of about eight thousand dollars. I have a bona fide off
for seventy-five hundred dollars for the lease as 1t. Now, if the
situation arises that it becomes necessary to joln the salt water
disposal unit, I recommend to the operator that he abandon the
lease. If this abandonment does take place prematurely and for
what I consider no reasonable cause, I call your attention to
Exhibit I, now, whereby the actual loss in barrels of crude oil
in dollars and cents is tabulated. This shows that twenty-six hun
dred barrels of thls oll actually belong to the State. At two dol
lars and seventy cents, this is worth seven thousand and twenty
dollars. Now, the loss actually is divided in two. The State
royalty underneath this lease is distributed to the accounts of
the Blind Asylum one hslf, and the Deaf & Dumb School one half.

These are State land supported institutions, and this amounts to

AL N
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thirty-five hundred dollars each; that if this premature abandon-~
ment is caused, that these institutions will be deprived of this

money to the extent that the money will have to be raised else-
where, and then, further, the State of New Mexico in its productio
taxes will lose twenty-two hundred and eighty dollars for a total
loss to the State of New Mexico of some ninety-three hundred dol-
lars.

Now, that 1s about all I have to say in the way of and to
present 1n the way of evidence and testimony. I wish at a later
date, if the Commission please, to make a closling statement, but
that is all I have at the present time.

MR. PORTER: You mean at a later hour, I hope, Mr.
Adams?
MR. ADAMS: Today, excuse me, Mr. Porter.
MR. PORTER: Any questions of Mr. Adams? Mr. Payne?
(.. DIRECT EXAMINATION (Continued)
BY MR. PAYNE:

Q Mr. Adams, could you tell me the interval on the
perforations of thls well?

A This well 1s completed in the open hole. That is
casing set on top of the pay, and the oll and gas enter the pro-
duction string from the open hole, not through perforations.

Q So you have no possibility of squeezing off, of
course?

A No, sir. Actually, the method of completion was ths
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the well was drilled, shft with nitroglycerin and cleaned out.
This would preclude the possibility of a successful workover.

Q Now, referring to your Exhibit No. 1-A, this definits
ly shows that the oll production is declining and the water producH

tion is increasing, --

A Yes, sir.

Q -=- ia that not correct?

A That 1s correct.

Q Now, this total loss to the State assumes that there

will be no further production from this lease, does it not?

A Yes, that is correct.

Q Now, I believe you stated you had & bona fide offer
of some seventy-five hundred dollaras?

A Yes, sir.

Q Rather than abandon this lease, isn't it true that ypu

would sell 1it?

A »vaould sell the lease, and to what use the buyer
made of the lease wbuldlbe no concern of mine.

Q It would seem a reasonable assumption, would it not,
that someone would not give seventy-five hundred dollars for a
1éase and then abandon it withouﬁ having any production from that
lease? |

A Yes, sir. I speak of a salvage figure, Mr. Payne.
It comes from the evaluation of fhe recoverable casing which can

be cut and pulled from the well, used in another well at a cost
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reduction of running new pipe plus the pulling of the tubing and
the rods that are in use, the subsurface pump, the wellhead and
the pumping unit, an electric motor, as well as the value derived
from the use to the purchaser of two two hundred and fifty barrel
tanks, a flow tank, a separator, and a heater, plus the flow line
on the lease.

Q Now, assuming that you were unable to sell this
lease, and assuming also that you have to spend four thousand
dollars to join the salt water disposal system, and assuming fur-
ther that your filgures are correct here on it, on what Mapenza
would realize out of this well, T believe that figure, now, this
ten thousand six hundred thirty-nine dollar figure, that is
assuming you are going to sell it now, isntt it?

A No, the ten thousand six hundred thirty-nine dollar
figure actually comes from this supposed situation. If Mapenza
would join the salt water disposal unit and produce this well to
its economic 1imit, then the present worth of this future net
revenue to depletion 1s ten thousand six hundred and thirty-nine
ﬁollars.

Q All right, sir. Now, assuming that you could not
sell this lease, do you feel that it would be an economliec venture
to spend four thousand dollars in order to get ten thousand, six
hundred and thirty-nine?

A Well, sir, 1n that case, if T spend four thousand,

now, to get ten thousand six hundred thlrty-nine dollars, this
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would be a slxty-six hundred dollar profit on the site, but

if I can get seventy-five hundred dollars for the lease tomorrow,
it seems to me that that would be the course that I should pursue.
Actually, -- one moment, sir. Your assumption actually is invali
insofar -- i1f I could not sell the lease because I can sell the
lease.

Q Doesn't it seem reasonable to assume that whoever
purchases the lease would produce oll from 1t?

A Actually, 1f my figures are correct, a person paying
a person in our position can't afford to produce it. I don't see
how aﬁyone can pay seventy-five hundred dollars and produce it.

Q They would offer you the seventy~five hundred?

A .Yes, for salvage. At least the bona fide offer is
from a company that is in the oil.field salvage business. I pre-
sume that they are going to salvage the well.

Q What T am getting at is this. It seems to me that
your figures here, all of them are based on the assumption that
there will be no further production from this lease?

A No, sir, on the contrary. Actually, this Exhibit 5
is based on the assumption that the operator joins the unit and
goes'ahead and ==

Q Your loss figures is what I am speaking of.

A Yes, the 1loss figures are based on the assumption
that if it 1s necessary for the operator to spend the four thou-

sand dollars tomorrow and join the unit,and he decides then that
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this 1s not an economic venture in which he wants to engage him-
self, that he will then sell the well and that it will be salvaged
and no more production will come from the lease.

Q Once again, now, assume that you cant!t sell this
lease, would you recommend to the partners that they abandon this
lease tomorrow and take whatever 1s salvageable?

A Yes, sir, I have so recommended td the partners.

Q Even though by joining the disposal unit you could
realize some six thousand dollars?

A Mr. Payne, as I pointed out before, this ~-- if we
spent four thousand dollars tomorrow and received ten thousand six
hundred and thirty-nine dollars, over a seven and a half year per-
iod, we would actually only be getting sixty~-six hundred dollars,
but if we sold it tomorrow, we would be getting seventy-five hun-
dred dollars.

Q But I am asking you to assume that you cantt sell if

A ‘Well, sir, I don't believe that is a valid assump-
tion because I can sell the lease.

Q Why do you think that someone would offer that much
money for it?

A Because 1t has been offered to me.

Q But do you have any reason to belleve that they woul

buy it and abandon 1it?

A As I stated before, it is no concern of this opera-

tor what the purchaser does with the lease because we have satis-

d
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fied ourselves that on an economic basis we cannot continue, if it

is necessary to joln the salt water disposal system. I only pre-

gume that the operator -- that the prospective purchaser would saljf
vage the lease. This would be the pulling of the pipe, the tubing

and so on, the removal of all physical assets from the lease.

Q What is the present salvage value of this lease?

A The present salvage value of thls lease is calculatefl -=-
Q Is that fifteen hundred and forty dollars?

A No, sir, thatts the salvage value of the lease some

seven and a half years from now. I have here the actual present
salvage value if I can find it. Here it is; I can make these
figures available to the Commission if you desire them. The sal-
vaée value of the lease in May, 1959 is calculated as follows: A
total of ninety~-nine hundred and twenty-five dollars less the
plugging expense of two thousand dollars, which will be énough
money to satisfy the 011l Conservation Commission. that this well
is plugged properly according to the rules and regulations. This
leaves actually a calculated salvagefvalue of seventy-nine hundred
and twenty~five dollars. This is the figure that I came up with
and I asked for a blid on the lease. When I got a bid of seventy-
five hundred dollars, then I figured that this is what the lease iE
worth as far as the salvage is concerned.

Now, the separate items are broken down. I will read themn
briefly, not all the dollars and cents; but three thousand feet of

S% inch casing; thirty-nine feet of 2 inch tubing; thirty-nine feef of
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three and a quarter inch socker red; a pumping unit; an electr11

motor; two bolted tanks; a separator; a flow tank and heater;
and six hundred feet of flow line and connection. These figures,
evaluated at their salvage value total the ninety-nine hundred and
twenty-five dollars.

Q Refer to your Exhibit No. 2. Where did you get this

chloride content flgure?

A Just a moment, sir. Mr. Payne, which chloride?
Q The 907
A The 90? This figure I got from the fact that T have

seen an analysis of Hobbs fresh water presented that ranged anywhe:

from 60 to 120, and 1 fook the middle figure of 90. Actually, on

this particular lease, I do not have the information as to what

the parts per million chloride are. This is an average figure.
MR. PAYNE: Thank you. Thatts all for right now.
MR. PORTER: Mr. Adams, I just have one gquestion.

CROSS EXAMINATION

BY MR. PORTER:

Q I believe you testified that the only offer that you
have had for the lease came from the firm or an individual who 1is
in the salvage business?

A Yes, sir.

MR. PORTER: Anyone else have a question?
MR. HARRISJ: Yes.

MR. PORTER: Mr. Harris.

A
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QUESTIONS BY MR. HARRIS:

Q Mr. Adams, where do you get your thirty percent
porosity figure?

A This, again, is an average figure. I am told that
core analysis from fresh water shallow zones show average porositi
that rangé from fifteen to up as high as thirty-five percent. I
chose to use a middle figure of twenty-five mercent.

Q Now, what does porosity mean?

A Porosity means ~-- actually, is defined as the fluid
holding‘capacity of—any formation, and further defined as that
percent of the total volume of the formation thét will hold fluid.

Q That 1sn't the specific yield, then, 1is it?

A No, sir. I assume here that virtually all of the
underground water that is held in the Ogallala will be produced be=-
cause it 1s shallow; lifting costs are at a minimum because of the
shallow depth, and the relative permeability in water formations
of that percentage porosity is generally quite high, and that re-
covery ~- percentage recovery is virtually a hundred percent.

Q On what do you base that opinion?

A Actually, it's based on nothing more than general
knowledge. I made that statement from no refereﬁce.

Q And you don't know of your own knowledge, then, what
percentage of water there can be recovered?

A No, sir, I do not know. Actually, ==

Q On your Exhibit No. 2, Mr. Adams, have you considere
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the appropriation of water under this LjO-acre lease?

A I didn't understand your question.

Q Have you considered the appropriation of water under
these forty acres?

A I don't understand what you mean by appropriation.

Q The taking of water, the mining of water, the re-
covery of water under the forty acres?

A Actually, Mr. Harris, I have not considered that be-
cause it seems to me that what we are to decide today is whether
or not I can contaminate the water that is in place on the leass.

Q Mr. Adams, the State Engineer has administered the
Lea County underground basin on the basis that there will be water
avallable for appropriation for a period of forty years, and at
the end of forty years, the water will be depleted. If that is
correct. and based upon the assumption of a forty-year depletion,
then, during the life of your lease there will be an appreciable
lowering or taking water out of place to probably twenty percent
for your leases before you have exhausted your oil under your fig-
ure of 1967, and that would mean that you would be having an in-
crease in the amount of chlorides because there wouldntt be as muc

water in place. isntt that correct?

A No, sir, that 1s not necessarily correct, because wWhen

I am disposing of the water, first of all, let us say, into the
hundred percent capacity of this forty acres, as you mentioned,

it 1s true that water is being withdrawn, but as it is being with-
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drawn, and we have assumed that this contaminant is entering it,
then that partlcular contaminant will also be produced out with
the fresh water.

Q Where will that go, that contaminant?

A Well, that contaminant will go wherever this fresh

water is produced.

Q It will go back to the surface of the land 1f it is
irrigation?

A ) That!s correct.

Q And if it is:recharge it will go right back down?

A Thatt!s correct.

Q As a matter of fact, all studies have shown that the

more water 1s used, the more it is contaminated, regardless of how

it is used?
A I think thatts right.
Q So that you don't get rid of any of the chlorides

by pumping fresh water?

A No, you don't get rid of any of the chlorides., Act-
ually, I will agree with you on that. The point that I am making
here is that 1f I contaminate the fresh water reservolr with all
the water that I intend to produce, the contaminant that -~ this
resultant contamination is at a poilnt less than that value which
is approved as potable water.

Q If you have half that much water, you will have twice

as mach contaminant, isntt that correct? 7You have to assume what

I
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is happening to the fresh water aquifer, don't you, Mr. Adams?

A Oh, yes,you have to assume,most always.

Q And when half of that water 1s gone, there wlll be
twice as much chlorides. That would be true whether or not you
take any ~-- you put any contaminants in the ground or not. And
isntt 1t true, Mr. Adams, as an engineer, that the ~~ or do you
know that the only source of recharge to the underground basin
in Lea County 1s from pre¢ipitation and water on the surface to th
ground?

A I am so told that.

Q And that it 1s -- approximates one-fourth of recharg

per year to the atmosphere?

A If that 1s the case, I agree.

Q | And that water has to come from the top of the groun
down to the water-bearing sands?

A Yes.

Q Now then, you have talked about the overburden capa-
city; that is the capacity of the sand above the water table, is
that correct?

A Yes, thatt!s correct.

Q As a matter of fact, eventually that water -- any sal

above the water table has to eventually get down to the water tabl
whether 1t takes flve years, ten years or fifty years?
A Thatts correct.

Q 80, actually, you cannot consider the overburden at

W

jo 1)

1t
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all, can you, over the long term life of Lea County?

A Oh, I say this, I say this to you. There is a cer~
tain amount of void space above this fresh water reservoir, and
this must be filled at some time in order that this contaminant
reaches the reservoir.

Q If we have any recharge at all, it has to come from
the surface to the water table, and it will have to take any
chlorides that were in place between the surface of the land and
the water table?

A Thatts correct.

Q So that eventually any chlorides placed above the
water table would eventually have to reach the water table?

A Over an extremely long period I assume that is cor-
rect.

) Well, we in New Mexico expect to have people there
fifty to sixty years from now, Mr. Adams, and we héve to consider
what 1is going to happen then; too, dontt we?

A I would like to point this out, too Mr. Harrls, ther
are a number of cities larger than Hobbs that at the present time
are consuming water, actually drinkling water, that is far in ex-
cess of two hundred fifty parts per million.

Q But if in fifteen &ears from now this becomes five
hundred parts per mlllion, and in forty years from now this become
a thousand parts per million, it is going to be pretty expensive

to treat that water, is it not?
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A Upon what do you base your assumption that it will

be five hundred and one thousand? Have you calculated this amountp

Q In twenty years from the time the basin established
the calculations in 1954 ,half the water in Lea County basin will
be depleted. That would mean that the chloride content would be
doubled. And in thirty years, it would be four times as much?

A Actually, the City of Roswell consumes water that
is virtually four times this amount in parts per million chloride.

Q And that hasn't assumed the return flow from irri-

gation which will also deposit the chlorides on the surface of the

ground?

A No.

Q And that wlll be appreciable as the chloride content
goes up?

A I assume so.

Q On your resultant chloride reservolr of two hundred

twenty-one parts perlmillion, has that been added to the 90 parts
per million chloride content presently in the water?

A No, sir, that is the resgult of contamination. <0
was the contamination figure, resulting in two hundred twenty-one.
You start out with 90, this is the resultant.

Q And that hasn't any -- figured any lowering at all
on the water table 1tself?

A No, sir,it has not.

Q And another thing. You have assumed that this waten]
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will be =-- this chloride will be uniformly distributed through

the fresh water aquifer?

A Yes, I have‘assumed that to this extent; that there
are forty acres underneath this lease, and this operator is
actually obligated to the State of New Mexico and its citizens
that this forty acres not be contaminated above the level of pot-
ability. And, so then, I say that we must assume that we are goin
to place this contaminant in forty acres, thatts what we are respo
sible for.

Q Why dld you assume that it would be uniformly dis-

tributed through the entire aquifer?

A Actually, I only assumed that it would be distribute
under forty acres.

Q Okay, uniformly under the forty acres. Why did you
assume it would be uniformly distributed?

A Because that!s the way,I believe that that's the way
the contaminant will travel in a fresh water resérvoir.

Q And on what do you base that belief?

A Well, I base that belief on no more than that gen-
eral practice. I think it has been exhibited any number of times
before regulatory bodies and, indeed, courts of law that thig is
a logical assumption.

Q@  You have no knowledge at all that the contaminant
will be uniformly distributed?

A No, I have no knowledge of that. The only knowledge

i

n-
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that I have 1s this: that I am obligated to not contaminate forty
acres of reservoir.

Q Then, your entire Exhibit -- if your assumption or
premise that the chlorides will be uniformly distributed under
the forty acres of your lease, 1if that assumption is erroneous,
then this entire Exhibit is not correct, 1s that correct?

A I cant't agree with your choice of words in making
this question. Actually, when I say forty acres, I do not necess-
arily mean this particular forty acres. 1 am responsible for this
particular forty acres, but where this contaminaht goes, if it
goes, if it is fifty feet wide and however many miles long that it
takes to make forty acres, then this is no obligation of mine whatst
soever. 1 am obligated not to contaminate forty acres of water
regervoir legally. I presume that it would be the forty acres
that we have a lease on, but where this water goes,I have no con-
trol.

Q I might state, Mr. Adams, that I can't disagree with
you more. I think you are obligated not to contaminate any water
wherever 1t is.

A Yes, T agree. I am obligated not to contaminate any
water beyond the potable limits.

Q Now, if we can get back to this and your assumptions
You have assumed that you are going to have a uniform distribution
of chlorides and some water, whether it is that forty acres or somg¢

other forty acres?
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A Yes.
Q And 1f 1t does not, if it isn't uniformly distributeL
and if that chloride does go towards the corners of depletion
caused by pumping, then those wells that receive it will have a
higher concentration of chlorides, is that correct?
A Yes, sir, thatts correct.
MR. HARRIS: ©No further questions.
MR. PORTER: Does anyone else have a question of Mr.
Adams? Mr. Nutter?

QUESTIONS BY MR. NUTTER:

Q Mr. Adams, according to my calculations and acgordin$
to your Exhibit No. 1 here, you are expected to abandon this well
if produced at fifteen hundred barrels of oil per day -- I mean
per year, and sixteen thousand barrels of water, is that correct?

A Actually, the economic limit that I have calculated
1s three barrels of oil per day, which is a thousand and ninety-
flve barrels of oll per year. But the last point shown on the chart
1s the year 1in which the well will produce four barrels s day. 1In
other words, I don't want to produce it that next year when I will
recelve no profit.

Q However, for the average of last years production,
you have fifteen barrels of oll and sixteen thousand barrels of
water?

| A Yes, that's correct. Yes.

-~

Q Now, what pool is this well?
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A It 18 in the Hobbs Pool.

Q What is the source of reservoir energy in thls Pool?
Is it a water drive?

A I believe that i1s generally considered to be true.

Q. Assuming that you abandon the well with an average
production rate in that final year of L.l barrels of oil per day
and lly barrels of water, is this typical to abandon a well in a
water drive pool where the ratio of water to oil is only ten to
one?

A Well, actually, it's a matter of pure economics. I
can show you the gross revenue lease, the deductlon necessary in
doing business, and show that it is not possible to produce a thre

barrel well,that is this well, economically.

Q Less than three barrels per day?
A Yes, sir, that is right.
Q What you mean is, whether this is accurate to assume

when you are producing three barrels of oil per day you are only
going to be producing forty barrels of o0il?

A Well, the point there, Mr. Nutter, is that I am
actually limited in the amount of water that I am going to produce
by pump capacity. This water will not flow. It must be pumped.

Q Yes, sir, I realize that.

A And the pump capacity at the present time is forty-
six barrels'per day.

Q And you havent!t given any thought to replacing the

A\
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pump with a larger size pump?

A Yes, I have given thought to that, and I found that
it would cost a great deal of money to increase the size of equip-
ment, probably to the extent of ten or eleven thousand dollars.

Q Are any wells producing in the Hobbs Pool today whic%
produce three barrels of o0il per day and forty or fifty barrels
of water per day?

A Yes, sir. I had that figure. I don'!t have it with
me. It can be taken immediately off of the latest production re-
port. It seems to me that there are at least two or three wells

in the Hobbs Pool that produce less than a hundred barrels per day

of oil.

Q L.ess than a hundred barrels of o0il?

A Excuse me, per month, per month.

Q And what is the rate of production of water in those
wells?

A I dont't know.

MR. NUTTER: Thank you. Thatts all.
MR. PORTER: Does anyone else have a gquestion of the
witness? Mr. Utz?

QUESTIONS BY MR. UTZ:

Q Mr. Adams, referring to your Exhibit No. 5, the fig-
ure at the bottom of the page, "Mapenza Present Worth of Future Netp
Revenue & Salvage,"™ does that include your cost of disposing of

salt water?
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A Yes, sir, the entire statement assumes that.

Q What would that figure be without disposing of the
salt water?

A | That figure would have sixty-six hundred dollars
added to it, eand it would result in a figure of seventeen thousand
two hundred and thlrty-nine dollars.

Q Referring to your salvage value, did I understand
you to say that the seventy-five hundred dollars, in your opinion,
that you have been offered for this lease was salvage value of the

lease, the present salvage value of the lease?

.1 Yes.

Q That would mean the casing, the equipment and so
forth?

A Yes, sir.

Q And this fifteen forty salvage value that you figure

here, that would be eight years hence?

A Actually, one must entirely revalue the salvage
value at the end of the seven and a half years because by that
time, actually, the wvalue of the casing to be recovered would be
lower, its value would be lower insofar as that could not be re-
sold,or uged a®a fixed sums you would get today. The same would
hold true for the tubing, the rods, the pump motors. Now then,
in this figure of fifteen hundred and forty dollars, this figure
is actually much higher in dollars as such, but it must be dis~

counted back to present worth in that year, to arrive at this
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fifteen hundred dollars.
Q In other words, depreciation on the salvage value
would be 6,00072
A In todayt's value, yes.
MR. PORTER: Anyone else have a question?
Mr. Adams, I belleve you lindicated earlier that you would like
to formally introduce your Exhibits?
A Yes, sir.
MR. PORTER: Would you like to do so at this time?
A I would like to ask that all of the Exhibits dis-
cussed here, which are Nos. 1, 1-A, 2, 3, L, 5 and 5-A, be intro-
duced.
MR. PAYNE: Were these Exhibits prepared by you or
under your direction, Mr. Adams?
A Yes, sir.
MR. PORTER: 1Is there objection to the admisslion of
these Exhibits? They will be admitted.

(Whereupon,

MR. PORTER: The witness may be excused, and the
hearing will recesas until one-fifteen.
(Witness excused)
MR. NEWMAN: Kirk Newman of Roswell. I would like
to make a statement on behalf of Pan American Petroleum Corpora=-

tion.
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MR. PORTER: Are you not coming back, will you not b
here after ==~
MR. NEWMAN: Yes.

(Recess)

MR. PORTER: Mr. Harris, do you have testimony to
offer in this case?

MR. ﬁARRIS: May it please the Commission, in my
opinion, the testimony so far does not Jjustify an exception, and
I feel that the Commission without further testimony could deny
the motion for the exception. However, we do not want to be in a
position of making the motion, leaving it to the Commission, be-
cause we are willing to furnish information that the State Engin-
eer can to help the Commission formulate the right decision. In
that point, I would like to make the State Engineer'!s position
clear, that 1t is the Englneer'!s position that this is a problem
primarily and under the jurisdiction of the Commission,and the
State Engineer merely wants to help in any way that that office is
technically qualified to do, furnish any information it can to
the Commission, and, therefore, we do have -~ Mr. Barton has
prepared some Exhiblts and 1s prepared to testlify in this case.

I wonder if you want me to proceed before Mr. Newman makes his

atatement.

w
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MR. PORTER: I believe he had a closing statement to
make.

MR. HARRIS: I see.

MR; PRTER: Mr. Harris, the Commission would like
for you to proceed wlth your testimony.

MR. HARRIS: Mr. Barton, would you come around?

(Witness sworn)
ROBERT L. BARTON,

called as & witness, having been first duly sworn on oath, testi=-
fied as follows:

DIRECT EXAMINATION

BY MR. HARRIS:

Q You are Robert L. Barton, age thirty-six and a
resident of Roswell, New Mexico?

A Yes, sir. |

Q You are employed by the . Peehnlc¢étal.. Division, Stat

Engineer'ts offlce in Roswell, with position as geologist?

A Yes, sir.

Q Mr. Berton, would you tell us what academic degrees
you have?

A - I graduated in 1950 with a B. 8. in geology from the

University of New Mexlico, and recelved a Mastert!s degree and M. 8.
in 1952 from the University of New Mexico.
Q And since that time you have been employed as a

geologist with the Texas Company, one year in Louisiamdj;: and as

W
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a geologlist with the Carter 0il Company, nine months in Colorado?

A Yes, sir.

Q And since May of 1654 you have been a geologlst with
the S8tate Engineerts office?

A Yes, sir.

Q Could you tell the Commlssion some of the projects
youtve worked on while you have been a geologlist with the office
of the State Engineer?

A Itve beén working in,part of my time has been spent
in working with the salt water encfoachment problem in the Ros-
well area. Recently, a good deal of it has been spent over in Lea
Countj in cooperative study of the need for briné disposal in
some of the pools over there. It've worked in the area around Ala-
mogordo és far as salt water or saline water studies are concerned
with Municipal Water Supplies in Santa Rosa and Springer, New Mex-
lco. I think that covers a gqod deal of my work.

Q . In connection with your duties with the office of
the State Engineer, have you had an occasion to make a study of
the Mapenia 0il Company!s application here today?

A Yes, I have. B

Q And you have made an investigation and made a study
of the salt water disposal from the Mapenza lease in Lea County?

A Yes, sir.

Q. Would you go ahead and swmarize your work, and you

might start out, Mr. Barton, with just a short summary of the

DEARNLEY - MEIER & ASSOCIATES
GENERAL LAW REPORTERS
ALBUQUERQUE. NEw MEgXICcoO
Phone CHapel 3-6691




L0

general geology involved and give the Commlsslon any Exhibits that
you have prepared in comnection therewith?

A I have a number of Exhibits. Itll offer them to the
Cormission as we progress. I'll try to make this as brief as pos-
sible. I realize time is important, and I have it more or less =--
my information more or less summérized here, so I will give 1t to
you as qulckly as I can.

The Lea County portion of the‘Southern High Plains, which
’includes the Hobbs Pool area, is directly underlain by the Ogallal
formation. This Ogallala formation is of Tertlary age, that is
Miocene Pliocene age, and it is composed of sands, silts,
gravels and caliche, and these strata of varying lithology vary

greatly in thickness in a lateral extent in Lea County.

The Ogallala varies up to three hundred feet in thickness.

It dips generally one or two degrees to the southeast in that areal

It -- the Ogallala formation rests upon -- rests unconformably
upon a thick section of Triassic rocks which are conslidered to be
relatively impermesble. The errosion surface on that Triassic bed
rock surface also dips generally to the southeast.

Q Have you prepared =-- havé you taken -- you have a
geological map of the Southern --

A Yes, I forgot to mention it. I have here a map of
the eastern portion of the State of New Mexico, published by the
United States Geologlcal Survey in 1958. It shows the area encom-

passed 1n the Southern High Plains of New Mexico. This western .

1o
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border is this irregular line here. Northeast of that line is the
Southern High Plains. Hobbs Pool lies in this general area here.
This area 1s completely underlain by the Ogallala formation,too.

Q I think>that we will ask that they be admitted at
the same time, if 1t pleases the Commission. Describe the ground-
“water occurrence in Lea County, that Lea County portion of the
Southern High Plains.

A Yes, 8ir. The main source of groundwater in this
area 1s the Ogallala formation which»I have just described. Shallgs
groundwater occurs throughout this ares under water table condi-
tions. The saturated thiékness of sediments within the Ogallals
formatlon varies from 25 to 225 feet. The water table which forms
of course, the top of the saturated zone dips to the southeast at
approximately 75 feet per mile, which is also the direction of
groundwater movement.

Q Do you have a =-=-

A Excuse me. The Ogallala 1s an isolated groundwater
reservolr underlying the SQuthern High Plains, and I have an Ex-
hibit here which shows a cross section, é northwest southeast
cross section, prepared by Mr. Carl Guam of the Unlted States
Geological Survey whiéh shows the Ogallala formatlon to be‘é com~
pletely isolated reservolr, that is, it is terminated on all sides
by escarpments, c¢liffs. I would like ~-~

Q Will you mark that as Exhibit 2, Mr. Barton?

What else does your Exhibit No. 2 show?
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A I don't know whether you would want me to read from

this Exhibit or not, but I can tell you and I will read it, if

necessary, that recharge to the Ogallala of the Southern High Plains

is by pne&ipitatien and other waters which percolate from the land

surface downward into the water table. I think I will read the

sentence. It reads a little better than mine. It is from Page 3.
"Recharge to the groundwater reservoir in the Ogallala
formation is by infliltration from rainfall, from de-
pression ponds, or from streams."

Ppedipitation over the Southern High Plains varies some-
what, but in the Hobbs ares it 1s approximately fifteen inches per
year. Of that amount, abou§ one quarter to one half an inch per
year penetrates to the water table. Qualitywise, the water ih the
Ogallalé formation 1s very good, although it is somewhat hards:
Total dissolved solids.- =: Mr. Gaum refers to the quality of watep
of the Ogallala in the Ogallala formation, and he says that it does$
not exceed five hundred parté per million total dissolved solids.
I have here some, what are thought to be representative samples.

Q Just a minute. Before you go to that Exhibit, your
Exhibit 2 1s an extract from the study by Carl Gaum?

A Gaum.

Q Gaum, yes, sir. And it 1s on file with the United

States Geological Survey and with the office of the State Engineér

a4

A Yes, sir.

Q And it is a part of the official record of the offic

p

of the State Engineer?!s?
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A Yes. Not in Roswell but in Santa Fe; they have a
copy of it.
Q And this is a gereral description of the ground wate]

conditions in Lea County?

A Itts a description of the ground water conditions in
the Southern High Plains of New Mexico and Texas, of which Lea
County is, of course. a part.

Q Now then you were going to refer to another Exhibit

A Yes, I was golng to refer to Exhibit No. 3 in which
five chemical analyses of water from Tertlary deposits in Lea
County,New Mexico are tabulated.

Q What does this Exhibit show?

A This analysis bears out Mr. Gaum's statement, in
effect, in that for these five wells total dissolved solids only
in one case are above five hundred parts per million. In the othe
cases they are in the four hundreds.

Chlorides, you will note, are low. In one well, which was
located in 12 South, 36 East, it was 81 parts per million. In the
rest of the weils the range was from 34 to 5l parts éer million,
and these wells are located in the southern part of Lea County. I
think 1t is interesting to note that these analyses -- the water
from which these analyses were made, were collected in -- by the
United States Geologlcal Survey in 1930, prior to any extensive
development of irrigation water, and soon after the Hobbs Pool wag|

discovered. In other words, I believe these analyses represent,

h

DEARNLEY - MEIER & ASSOCIATES
GENERAL LLAW REPORTERS
ALBUQUERQUE. NEW MEXICO
Phone CHapel 3-6691




you might say, Ogallala water under virgin conditions before it
had been disturbed in any way.

Q Would you say that the water generally would be
harder or softer, would have more or less solids now than it dig
in 19307

A It would depend on where you are talking about. The
Ogallala water that these tabulations represent is presently being
used for domestic, municipal, irrigation and industrial and stock
watering purposes. And I have prepared an Exhibit to show the ex-
tent of its utilization in the Hobbs area.

1] Would you mark that please.

(Whereupon, State Engineerts
Exhibit No. 4 was marked
for identification.)

A The name of thils tabulation is the Number of Applica
tions to Approprlate Water in Nine Townships, Lea County, New Mex~
ico. And the tabulation, the first page of it shows the number
of wells located within these nine townships in Lea County, New
Mexico. 1In other words, in 17 South, 37 East, there are 94 ap-
plications to appropriate water. In 17, 38 there are 165, and so
on. The total number of applications to appropriate water in
these nine townships is 1387.

e You don't know whether or not that represents
1387 wells, do you?

A As a matter of actual fact, it probably doesnt't be-

cause this tabulation 1ls current until May, '59, and recent appli-

T
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cations, those numbered in the Lea County file up to }j0C0C, were,
for instance, just filed maybe two weeks ago, and it takes some
time for the applications to be fulfilled. "In other words, for
the person to contact the well driller, drill the well, file proof
of completion of work. But I would estimate that at least eighty
percent.of this figure represents wells which are currently in ex-
istence and being used.

Q And do any of those applications -- could any of
those applications repfesent more than one well in case of supﬁle-
mental wells?

A Yes, they could.

Q So some of those would have more t an one well?

A Thatts true.

Q Now then, on the second page there, you have =-

A On the second page I have these applic ations to ap-

propriate water broken down according to number per section with-
in these nine townships.

Q And do you have the location of the Mapenza Lease
located on the Township map?

A Yes, sir, I have it located here in the southwest,
or gsoutheast, southeast of Section 1L, 18, 37 East; 18 South,
37 East. I also have the outline of the Hobbs Pool as it is
carried in the New Mexico 0il and Gas Engineering Committee and
also their desceriptlion of the location of the field.

Q You have located that by dotted lines around the

.:‘%4{'"
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words "Hobbs Pool,"™ in dotted lines?

A Yes, sir. The area enclosed by those dotted lines
is the Hobbs Pool.

Q And you have also located the City of Hobbs in that
Township map?

A Yes, sir.

Q Showing the relation between the Hobbs Pool and the
City o? Hobbs, and the Mapenza Lease?

A As you can see, there is quite a concentration of
wells north of Hobbs, and, well, in that whole Township containing

Hobbs, 18, 18 South, 38 East.

Q Is 1t correct to say there are 635 wells in that
Township?
A Yes, sir, there are 635 applications to appropriate

water in that Townshilp.

Q Thatts approved permits, is it not?

A Ybs, sir.

Q Apppovéa‘applications?

A Yes, sir.

Q Is there anything else you want to say about Exhibit

Ly, Mr. Barton?

A I belleve thatts all, sir.

Q Would you go ahead with your testimony?
A I thought I would give a brief description of the

Hobbs Pool as far as I have been able to get the information.
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It 1s located in the southeast portion, and I will refer

to that map. It is located in the southeast portion of 18 South,

37 East, southwest portion of 18 South, 38 East, and approximately

the northern third of 1S South, 38 East. It was discovered in 1928.

It has approximstely three hundred, I think three hundred and nin#
producing wells. Itts anticlinal structure, and it has an actilve
water drive resgservoir. According to the New Mexico 0il & Gas
Geological -- New Mexico Geological Society, S&mposium on 0il
Fields of Southern New Mexico, the formation water in the Hobbs
Pool runs about, I think 1t was ten thousand; ten thousand, eight
hundred parts per million chloride, and twentyéone thousand five
hundred and sixty-six total dissolved solids. 0il and water pro-
duction in the Hobbs Pool I have grafted up for the years 1954 to
158-- through '58.

Q Could we have that Exhibit marked as Exhibit No. 5°?

I

(Whereupon, State Engineer!'
Exhlibit No. 5 was marked [
identification.)

A This graph shows 0il and water production, with time
versus production in the unit, of one hundred thousand barrels.
The individual production for the years 1954 through '58 is tabu-
lated at the bottom of the graph. As you can see, water has
drastically risen since 1955. The production of o0il in barrels

on the other hand has maintalined itself and dropped off since

1957 untll at the present time there is more oil--more water than

0il being produced for the Hobbs Poqgl Thig 18 to be expected in &
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water drive reservoir such as the Hobbs Pool, and this -- I cite
two extracts by the Engineering Committee of the Interstate 0il
Compact Commission and Morris Muskat in his Physical Principles of
0il Productlion in which it is stated that such is the case, that
is over a period of time water production increases in a water
drive reservolr in relation to oil.
Q Could we have those marked as Exhibits, please?
| (Whereupon, State Engineert's

Exhibits Nos.6 and 7 were mar
for identification)

A Is it necessary to read these extracts =-- ‘
Q No, you could summarize what they say.

A I have done that, I believe.

Q This first extract, what Exhibit number is that?

A This is No. 6.

Q Is 1t a part of theofficlal records of the New Mexlcé

0il & Gas Commission?

A Yes, sir.

Q Where did you get these extracts?
A These are the Physical Principles 6f 011 Production

part of the State BEngineer'!s library.

Q And also part of the 0il & Gas Commissionts official

records, is it not?
A T really don't know. I think 1t is. As a matter of
fact, I think it is introduced by Mr. Spigel. sometime ago, Water

production, the diasposal of the water production in the Hobbs Pool

ked
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has been érafted by me for the years 1957 through March of 1959,
With reference to this graph, which is time versus water produc-
tion in ten thousand barrel units, it can be seen that monthly

water production and the monthly water production disposed of in

unlined pits was the same until September of 1958 when --

Q What was the total amount of water at that time' --
A The total amount of water at that time wés -

Q -~ disposed in unlined pilts?

A It was three hundred and fifty thousand barrels, or

yes, three hundred fifty thousand barrels.

Q Water per month?

& Yes, for that month of September.
Q That was September 19589

A Yes, sir.

Q Go shead.

A

Beginning at that date water was initiated, or that
is, they initiated putting oil field water from the Hobbs Pool int
deep disposal wells so that the amount of production which was pro
duced in unlined plts, of course, dropped off, and it dropped off
rapidly until in March of 1959 all water production from the Hobbs
Pool with the exceptlon of the water produced on the Mapenza Lease
was being disposed of in deep dlsposal wells, or was being evapor-
ated in approved lined pits. Either that or the wells produced
less than one half barrels of water per day.

Q Where did you get the information to prepare this
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graph, Mr. Barton?
A This was prepared from the New Mexico 0il & Gas En-
gineering Committee ﬁonthly Reports.

MR. HARRIS: T wonder if the Commission would have
any questions about the first seven Exhibits?

MR. PAYNE: About whether they are admissible or not"

MR. HARRIS: I think I am going to offer them in evi-
dence.

MR. PORTER: Any cross examination on this?

MR. HARRIS: If the Commission would like to ask any
questions on this. I thought T would break it up rather than wait
until I have all the Exhibits in. At this point I would like to
offer the first seven Exhibits in evidence.

MR. PORTER: Mr. Harris, I belleve it 1s better to
go ahead with all the Exhibits you have and then offer them at the
close of your testimony.

MR. HARRIS: Very well.

Q (By Mr. Harris) What is the next thing that you hav

(¢

prepared in connection with your investigation of Mapenza Lease?
A I was going to give a brief déscription of the well
and pit site as I found them in April. While I was there, I
took some pictures of the area which I have here.
(Whereupon, State Engineerts
Exhibit 8 was marked for
identification)

Q Would you tell us,what has been marked as Exhibit 8,
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what that purports to show?

A The top photo is the Well Mapenza 1~A State looking
northwest towards the evaporation pit, which doesn't show up very
well, unfortunately. The second picture from the top shows the
Mapenza battery and separators, looking north towards the evapora-
tion pit. The bottom picture shows the Mapenza evaporation pit
located in 18 South, 37 East, Section 1llj, SE SE corner, viewed to
the northeast.

I found the pit to be an earthen pit, unlined, eighty by
eighty feet, containing salt water. I noticed nd salt encrusta-
tion on the bottom of the pit or on the side.’ There was an oil
scum on the northwest portion of the field. It was pretty windy
that day, and it was all pushed over to that corner. Let me see
what my fleld notes have to say here. Would you like to have me
read the pertinent part of these field rules?

Q Yes.

A The plt walls were about a foot to two and a half
feet above line surface datum, gas you can see from this picture,
of course, i didn't make enough copies. The pit is divided into
two portions. There is a larger square portion in the southwest
corner, and there is a larger "IL" shaped pond surroﬁnding it.
These two are connected by about a four inch pipe, so the water
in the two pits is interconnected. I measured the pit dimensions
with a steel tape. I believe thatt!s all I have in the way of

description on the pit. As far as production to the pit goes, the
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New Mexico 011 & Gas Engineering Committee lists no water producti
from the Mapenza Well, which was drilled in 1953. They 1list no
production for the years of 1954, %55, t56, or '57, but on all of
158 production was listed. And this production figure was, and I
will give water first and oil second;for August, 1958 it was

165 barrels of oil, }j01 barrels:~-~first figure was for water, l65
barrels of water, [0l barrels of oil. 8September of 158, 50 water
239 oil. 65 barrels of water.in October of 1958 to 09 of oil.
For November, 450 to 282. For December, 465 to 350. For January
of 1959, L65 barrels of water to 600 of oil. And in February of
159, 1120 of water to 332 barrels of oil.

Q Did you make -~

A On the basis of this seven month record and extrapo-
lating those figures to a twelve month period, you come up with
L5l barrels of water per day, or 5,4y barrels per year being pro-
duced by the Mapenza 1-A State.

Q That!s assuming that your water production will re-
main constant or fairly constant?

A That takes that seven month period, averages on
for the months, multliplied by twelve and you get the yearly pro-
duction. However, according to Mr. Adamst! letter tb the 0il1 Con-
servation Commission of March 23rd, 1959, Mapenza Well produces
at the rate of 13 barrels of oil and 33 barrels of water. Using
that figure, you come up with 2.5l barrels of water per barrel of

0il. And if that figure is applied to the 1958 o0il production,
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you come up wigth 11,790 barrels of salt water being produced for
the year 1958.| Surely that -- I believe that well must have pro-
duced some water prior to August of 1958. Started out with L65
barrels in Aughst of 1958. There must have been -- must have workgd
up to that numbér of barrels per month. It just didn't start in
producing oil in August of 158, I dontt believe.

Q Have you calculated the amount of evéporation from
the Mapenza pib?

A Yes, I have. There are two possibilities as far as
evaporation frpm the Mapenza pit is concerned, and I have prepared
an Exhibit to Phow this.
(Whereupon, State Englneerts
Exhibit No. 8 was marked for
identification)

Q Referring to what has been marked as Exhibit Wo. 9,
tell us what this Exhibit purports to be.

A This is more or less a balance sheet of Evaporation
From the Mapenza 1l-A State Disposal P1t, Hobbs, New Mexico. As I
said, there arT two possibilities for determining evaporation
rate on an evaporation pit. One is in the instance where there is
no salt, uwhere | there is no oil film on the top of the water. The
other is wﬂere there 1s an oil film on the top of thé water. 1In
case A with no|oil film on the water surface, the estimated annual
evaporation from the pan -- I will explain these figures here --

the estimated gnnual evaporation from the pan in Hobbs, New Mex-

ico, based on g ten years! average of Portales, New Mexico, which
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was 91.10 inches multiplied by a factor,1.08lL to correct for the
difference in evaporation rate due to difference in elevation, is
determined to be 98.75 inches.

Q Is that the acceptable method of determining the
amount of evaporation, Mr. Burton?

A Yes. You see, there 1is no evaporation station in
Hobbs. Therefore, you have to bring the evaporation rate from the
near?st town in the High Plains area that has an evaporation statio
and that is at Portales. It is on the High Plains as is Hobbs, so
seemed 1og;cal to bring that evaporated reading down from Portales
to Hobbs, and when you do that, there is lowering of elevation;
therefore, an increase in evaporation, and that factor is represenft
by 1.08L to represent the difference in elevation; therefore, the
difference in evaporation. When you multiply that times the actual
precipitation in Portales, you come up with 98.75, which is the
extrapolated evaporation rate.

Q The factor there is a generally recognized factor
that(can be used by --

A Yes, slr. This method'was taken from the New Mexico
AWR Coordination Company entitled "Tentative Plans for Development
of TLand and Water Resources, New Mexico Portion, AWR River Basons"
on Page 54. It has a diagram showing evaporation rate versus ele-
vation.

Q Go ahead with your explanation of this Exhibit.

A The estimated annual evaporation of brine in Hobbs,

n,

it

ed
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New Mexico by referring to Hale, et al, 195l, the publication en-
titled "Possible Improvement of Quality of Water of the Pecos Rive;j
by Diversion of Brine at Malaga Bend, Eddy Courty, New Mexico, in
which they determined that evaporation for brine in a free water
surface compared to the evaporation rate for a land pan was poilnt
6. Therefore, multiplying .46 times .9875, I found out that the
estimated annual evaporation of brine at Hobbs, New Mexico would b
59.25 inches. The average preclipitation at Hobbs, New Mexico base
on the 32 years average is 1l;.99 inches. That information is from
the "Climatologlical Summary of New Mexico" Technical Report No. 6
published by the State Engineerts office. Subtracting 14.99 from
59.25, we found that the net annual evaporation of brine in the
Hobbs Pool area New Mexico 1s lli.26 inches, or 3 feet, or 3.88 fee
without an oil film.

Now, the figures for the site when there is an o0ll film on
the water surface are mentioned in Case B. Evaporation, as I ex-
plained before, the 98.75 percent inches, that figure is the same
as in Case A. Now, the estimated annual evaporation from a free
water surface in Hobbs, New Mexico is 69.13 inches. That infor-

mation 1s from Reference D, entitled "Climatological Summary of

New Mexico," Technical Report No. 5, in which they established thalt

to convert evaporation rate from a land pan to the evaporation
rate for free water surface, you multiply by a factor of .7. That
gives us 69.13. Preliminary evaporation rate is determined by

studies by the U.S.G.8. ground water branch in Albuquerque, New

144

o
.
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Mexico, indlcates that brine containing a small amount of crude
0il evaporates at approximately one-third the rate of fresh water.
And one-third of 69.13 isﬁ22.81 inches or, and subtracting the
annual average pre¢iplibation in Hobbs, which is 1);.99 inches, we
get for an evaporation plt with an oll film on it, an evaporation
rate of 7.82 inches a year, or 0.65 hundredths of a foot.

Now, applying these figures as I have done here at the
bottom, applying these figures to the Mapenza pit dimensions, we
come up with -- the pit is 80 feet'in size, so it is 80 times_éo
in the first case, 3;688 feet per year, or 23,603 cubic feet per
year of salt water 1s evaporated, or 4;20u barrels per year.

In the second case, the evaporation per year with an oil
film is 741 barrels per year. Subtrating these figures from
Mapenza éroduction rate, you can see that there 1ls a discrepancy
of 1,24l barrels to l,707 barrels of percolation below the pit --
salt water percolation belowvthe pit. And if you use the figures
that we derive from Mr. Adamst letter to the Oil Conservation Com-
mission, 1in which we -- I determined that 11,790 barrels of salt
water was being produced per year, or at least in 1958, you wquld
have to conclude that from 7,586 barrels to 11,409 barrels was
seeping below the surface beneath Mapenza pit.

Q Regardless of the amount of evaporation that takes
place, Mr.Burton, 1s it true that none of the chlorides or salts
are evaporated?

A Thatt!s right.
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Q In any cage, they would remain in the plt -~
A Yes, sir.
Q -=- and would be part of that that is seeping below

the surface?

A Yes. I also wanted to point out that my conclusions
that there was that amount that I just mentioned of percolation
from the pit to the water table and that is strengthened by the
fact that I noted no salt precipitate ip the pit. That would be
the case 1if evaporation were operative and the salt water was be-
ing concentrated by evaporation, there would be a precipitated
salt. Secondly, =--

Q You noted no precipitated salt?

A "I noted none. Secondly, the water in the pit -- I
sampled it and ran the chlorides myself, and it varied. It was
five thousand parts per million in the "L" pit, I believe, and six
thousand parts per million in the -~ what I call the "S8" pit, the
square pit. The "L" shaped pit, it varied from five to six thou-
sand parts per million in the pit, which indicates that there had
been no concentration by evaporation either, in that case.

Q So, based upon that, it is your opinion that the
water that is going into that pit is goling -~ 1s seeping downward
with the salt concentrates in 1t°?

A Yes, sir. Thirdly, I could find no evidence of the
Mapenza pit overflowing. If this pit were lined, and the only way

to rid the pit of fluid was by evaporation, the pit wouldn't be
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large to accommodate the water that had been produced. But I could
find no evidence of a breakthrough of the walls to indicate that
that was the case. Therefore, I concluded also that there was
percolation below the bottom of the pit.

Q Now, Mr. Barton, would you tell the Commission what
happens to the salt water that is placed in thils unlined pit in
the Mapenza pit?

A Of course, some evaporates. We have pointed out thatg
there is a certain amount of evaporation. TUnfortunately, it is
rather small. The remaining portion of the salt water placed in
the pit percolates downward. It wets the dry upper portion of the
Ogallala, and then enters the water saturated part of the formation

where it continues 1its downward migration to the bottom of the for;

mation. Its movement, then, is mainly governed by the dip or slopf
of the relatively impermeable underlying Triassic bed rock, which
is generally to the south and east. I visualize a rather sinuous
path both vertically and horizontally for this migration of salt
water. This is due to variations in the lithology of the Ogallala
formation. In other words, the movement down of the salt water
would be deflected by, for instance, an impervious bed of clay.
It would hit the clay, it would no doubt pass along the surface of
the clay until it came to the edge of the. -- where it ended, it
might be two feet, it might be twenty feet, it might be two hun-
dred. It is hard to say, but in any event, it finds -~ it con-

tinues 1itsc’.' downward percolation around that clay 1lease.
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It may be deflected by local zones of cementation withia the forma-
tion. There are zones which are fairly well cemented within the
Ogallala that would serve to deflect the downward migration. Dif-
ference in permeability would orient the flow of the salt water,
gravel. ‘Channels,for instance, in the Ogallala formation would,
of course, allow preferential movement along the gravel bed be-
cause it is more permeable, but in any event, it would eventually
go down and reach the bottom of the Ogallala formation, and it
could go no further because of the iméermeable nature of Triassic
beds at the base, and then its movement would be governed by the
slope of the red beds which is generally to the south and east,
and by the movement of ground water.

Q Now, you say that it will reach the bottom of the
Ogallala formation. Now, would you explain further what you mean
by that, Mr. Barton, and if you have conducted any experiments on
the movement of brine water, would you tell the Commission what
they are?

A Well, I have performed two separate experiments to
illustrate the path of salt water when it i1s placed in a disposal
pit. In the flrst experiment, I filled a one thousand milliliter
flask half full of sand, clean sand, and I saturated that with
distilled water, then'I filled -- approximately filled the flask

with dry sand by means of a Burette and glass tubing. I slowly

introduced five milliliters of barium bromide, which is five timep

as heavy as fresh water. I introduced that five milliliters of
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barium bromide at the sand air contact just as if like it were
salt water in a pit, just let it in -- seep in real slowly. The
first five milliliters of barium bromide took five minutes to per-
colate to the bottom of the flask where it first appeared 1in the
center of the bottom of the flask as a small blue Hhauk. Did T
mention that the barium bromide was dyed blue? In five minutes

it showed about a quarter size shape in the bottom of the flask.
The saturated portion of the sand did not change color, it remaine(
colorless, or the color of the sand. I then introduced another
five milliliter of barium bromide, and within ten minutes of the
beginning of the experiment you could see plainly a layer of blue
barium bromide at the bas -- at the bottom of the flask, and the
water above 1t remained colorless.

Q Now, did you take color photos of your experiment?

A I have color photos here which I took of the experi-
ment. They are not too good. The fllm was rather old, I found
out, but it is still plain.

Q Could we have those photos marked as Exhibit No. 97

(Whereupon, State Engineerts
Exhibit No. ¢ was marked for
identification.)

A I performed this same experiment, or a very similar
experiment with pea gravel. The effect was the same except there
was a smaller lapse of time. In this lower left-hand picture, you

can see the pea gravel and the sand. Twenty-six hours and four an

a half hours respectively after the introduction of the blue bariuy
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bromide, you can see segregated on the bottom of the formation, so
to speak. You can't pick out the water level in the sand flask,
unfortunately. You can see it in the upper right picture, but you
can see it segregated. The barlum bromide has segregated itself
at the bottom of the formation with the fresh water lying over 1%,

and fresh water, of course, is colorless.

My second experiment: In it I introduced twenty milliliterps

of concentrate brine solution. I took at home a small glass and
put some salt in it, put some water in 1%, shook it up for about
twenty minutes until I could -- until it accepted all the salt tha
it would. I then filtered off the water and introduced twenty
milliliters of concentrate salt solution into two hundred millili-
ters of distilled water very slowly, and I mean slowly. It took
seventy~five minutes for me to introduce that salt water lnto the
distilled water; I let that Dbeaker which contalned the salt wate

and the fresh water sit over the week end. I did perform this ex-

‘periment on Friday, I believe it was. Let it sit in my office ovey

the week end, and on Monday morning, sixty-two hours later, I drew
with a pipette a sample off the top of the water, and a sample off
the bottom of the water and analyzed those two samples for chlorid
content. .The tog sample tested ninety-two hundredths parts per
million chloride, the bottom sample tested eighteen thousand

four hundred parts per million chloride. And I conclude from
these two experliments that segregation, according to density, has

occurred in both of these experiments.

9
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Q What 1s your conclusion on the case here at bar?
What conclusions can you make from these experiments as far as the
movement of brine water?

A Well, of course, the purpose of the experiment was tq
show that the heavier salt watér does pass through fresh water
relatively undisturbed to find its way to the bottom of whatever
formation or container holds the fresh water. It seeks -- being
heavier than fresh water, it seeks its own level according to
gravity, and that there is not complete diffusion by any manner or
means through the formation. /

Q In other words, you are saylng that the salt water
when it reaches the ground water basin in Lea County will not dif-
fuse completely throughout the fresh water aquifer, but will go
through the bottom bed rock?

A Yes, sir.

Q Do you have anything else or any other information

which would substantiate your conclusions here? In other words,

Mr. Barton, do you know of any situation or investigation in actual

fields to show that the salt water will go to the bottom of the
fresh water aquifer?

A A rather extensive investigation of the Burrton 0il
Fleld area in Kansas near Wichita, with respect to oil field brine
intrusion of fresh water supplies was made in 1938 by the State of
Kansas and the Federal Geological Survey in cooperation with the

State Board of Health and the City of Wichita. If you don't mind,
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I would like to read -~ I had intended to read a portion of the
extract from Bulletin 79 of the University of Kansas publication,
which describes thils situation, but I can read these important

facts out of the contents if you don't mind. The geological frame-

work and the time element also are remarkably parallel to the situg

tion in the Hobbs Pool, and by being parallel, I mean that they
were == both pools were discovered about the same time, Hobbs in
1928, Burrton in 1931. The Hobbs Pool has 18,560 acres within its
producing area, I believe, and the Burrton has 11,550. Hobbs has
309 p}oducing wells, and Burrton has 253. It is approximately the
same depth to the producing zone, about [ ,000 feet. The surface
formation below the two flelds is, of course, in the Hobbs Pool

it is the Ogallala formation; 1in the Burrton Fleld it is the
McPherson formation. The thicknesses even tie in quite well. The
thickness of the McPherson formation under the Burrton Field is
260 feet, approximately, and under the Hobbs Pool it is about 300.

The lithology is comparative, that 1s to say, the Ogallala forma-

tion is composed of sand, silts, gravel and caliche. The McPherson

formation, according to this bulletin, is composed of sand, silts,
gravel,‘ clay and #olcanic ash. The movement of ground water is
similar. They both move to the southeast. And tke method of briné
disposal, of course, Hobbs has been changed, but at this time they
were both originally water from the formation, formation water
was originally produced in unlined pits in the Burrton Pool also.

Q Have you prepared an Exhibit showing the results of
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the Kansas experiment?

A Yes, I have. I have here an extract from the Geology
and Ground Water Resources of a part of southern central Kansas
with special reference to Wichita Municipal Water Suppllies by C. C|
Williams, and S. W. Lohman, who are both United States Geographilg
Survey geologlsts and engineers. I don!'t know which is which.

Q Is 1t among geologists and hydrologists ~-- would
such an experiment or investigation that took place in Kansas,
would it be relevant to the Hobbs 0il Field?

A ‘Well, I think it would, yes, sir. As I pointed out,
the conditions were very similar in both fields.

Q And geologists generally would recognize that this
investigation would be relevant to have disposal of salt water

brine in the Hobbas Field?

A I think so, yes, sir.
Q Go ahead, Mr. --
A As I said, I dont't know whether Mr. -- how Mr. Porter

feels about this. I was prepared to read more than you probably
want me to read. I will be glad to break it down into sentences,
if you would like.

Q Well, the general conclusion from that is, isntt it
true that there ig generally a larger increase of chlorides the
deeper the ﬁell?

A They point out in here the -~ that chlorides -- therp

is an increase with depth in chlorlide -- there 1s an increase in
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chloride with depth and in time both. In other words, a well in
an area of a salt water pit, if it was sampled seven years in a
row -~ I mean this is strictly my own fabrication here of an ex-
ample, but if, in thls area if it were sampled seven years in a
row it was found that the chlorides did increase over that seven
year period. On the other hand, they augered thirty-five holes
in the vicinity of brine disposal pits in this area and they deter!
mined in a goodly number of these augered holes that chlorides als
increased with depth, chloride concentration. For'insfance, a tes
well 12 went from 97 to 142, to 177 to 362,to 591 to 691 parts pe:
million with an inerease in depth. There are more interesting ex-
amples than that. Here 1s test Well No. 22. It went from 2550 to
25,000, to Ily,000, to L6,000, increasing in depth from 2l feet to
j1 feet. Test well 33 went from 1900 to 6,800 to 39,000, to 50,30
to 50,900,showing an increase in depth -=- I mean lincrease in
chloride content with depth. They also came to the conclusion
that -~ I'1l read this sentence if it is all right.
"It was found in general that the brine, being heavier
than fresh water, sinks with surprisingly little
diffusion or dilution until it encounters an imper-
vious stratum. It then flows laterally in a rela-
tively thin layer on top of this impervious stratum.
In material containing discontinuous lenses or beds
of impervious clay and silt, the brine may follow a

"stalr~step™ course from one impervious bed to an-
other, moving gradually downward and laterally."

Q Your experiments that you refer to in Exhibit 10 beaj
this out?
A I think they correlate quite well with this.

L

9
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Q Do you have other instances of chloride concentratio
increase with time and depth, Mr. Burton?
A Well, I have some -~ I have tabulated some from Lea

County, New Mexico.

Q You have prepared those in Exhibit form?
A Yes, I did. Would you like me to explain this tabu-
lation?
| Q Yes, é§§l§§n the tabulation insofar as the Lea Count

situation is concerned.

A These tabulations here show a chloride concentration
in parts per million from selected wells in Lea County, New Mexico
All of the analyses were by the United States Geological Survey
ground water branch in Albuquerque, New Mexico. In instances they
were also collected by the United States Geological Survey. The
1958 samples were collected by me. I have tabulated here the well
location éccording to the United States Geological Survej nuﬁber-
system for New Mexico, and that numbering system is explained on
the back. I have it attached there, I believe. As you can see,
the well location in 18 South, 38 East, Section 15, in the NW of
the SE of the NE, belpnging to, formerly to Glen Staley, lncrease
from 75 parts per million in 1951 to 225 parts per million in 1958
I wontt bother to read all these off. They are all tabulated here
for you% inspection. These chloride increases have been graphed
on the accompanylng sheets and their locatidﬁ cited there.

I also have another tabulation without any graphs,mainly

1

e 4
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because there 1s only one chemical analysis for these wells, so
there is nothing to graph, but they are assumed to be instances of
chloride increase. |

Q Before you testify from that, lett!s ask the Reporter

to -=- 1is that another Exhibit?

A This should be part of that.
Q ghould be attached to it?
A Yes, sir.

MR. PORTER: Part of Exhibit 127

A Yes, sir. For instance, on this well thatts identi-
fied as belonging to Mr., R. Houston in 12 South, 38 East, Section
19, SE of the NE, we assume the chloride increase there inasmuch
as he said that he has been using that well and water from that we
since 1916 when the well was drilled until 1957, when it became to
salty for use. He then collected a sample from it and took it to
Hallibupton for analysis, and he was told that it was a 1470 parts
per million. The next three wells were analyzed by Shell 0il Com-
pany in their laboratory in Odessa, Texas. These analyses were
part of the cooperatlive ground water study in the Hobbs area per-
formed in 1957, and they were kind enough to offer their services
to analyze these waters collected by the cooperative committee.
The last three analyses, those of J. Cooper and Gulf 011 and Sun
0il were analyzed by the United States Geological Survey, and the
first two were reported as being potable before 1953 and 1951

respectively. The last one analyzed by the United States Geologic

11
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Survey, I have no idea of what the chloride content was prior to
1953 when the analysis was made, but it 1is well above what you
would expect the chloride content in Ogallala water to be.

Q Now, do you have any other Exhibits that you have
prepared in connection with your investigation and study of the
Mapenza brine water disposal, Mr. Burton?

A I have only conclusions and recommendations. I have
no more Exhibits.

Q Would you summarize your testimony and show just in
plain language == summarize it and show what the relevancy is to
the Mapenza salt water disposal? Would you just summarize your
testimony in a few words, Mr. Burton?

A From my personal observation and and experiments
and knowledge of field studies of other workers, I am of tlke opin-
ion that the disposal of o0il field water into unlined evaporation
pits in the Hobbs area, in fact, in the Southern,-Southern High
Plains area, constitutes a definite threat to the quality of the
shallow ground water resources of the area. I believe that the
most satisfactory means of disposing of large quantities of oil
field waters 1s by placing the water in permeable zones well below
the fresh water aquifers. And much research and study has
been devoted to this method of disposal, and I have here a partial
list of pertinent references to the subject which I think would be
an addition to my testimony. That is all I have.

Q Now, from the Mapenza pit, letts get down to the cas
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there,and going back to the previous testimony, there was some ment

tion of what Mr. Adams called overburden, that is, salts that are
held between the -- as T understand -- between the surface of the
land and the fresh water table. Do you have any comment to make
about that? Will it stay above the suspension on the water table?

A I belleve it will gradually migrate downward, accords
ing to -- by gravitation, it willl not stay suspended in the forma-
tion. A certain amount of it will be retained on the surface of
the sand and gravel and clay as what they call attraction water,
water that is gttracted to the surface of the sand grains, and
it will not move from that, but what will not adheré to the par-
'ticleé will look downward.

Q Normally, in Lea County,you don't get too: much re-
charge to ground water table, do you, Mr. Burton?

A I think I testifiéd that it was. Dr. Tice says =--
has determined that épproximately one quarter to one half inch per
year is added to the ground water reservoir.

Q | And 1s it true that most of that water -- that most
recharge comes in years of large rainfall? Ground water?
Ground water that is added to the water?
Table?

To the water table by natural means, yes.
Comes in large numbers of years, like 1¢41°?

Yes.

O 2o P oo

Tell me, on the salt water that is gradually perca-
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lating down and has not reached the water table because there ils

not enough water for it to saturate. the distance between the sur-

face and the ground water, what happens to that when you have a
large rainfall or a year with a large rainfall, such as 19417
A Well, it would, of course, then be carried farther

than it had advanced by the large amount of rainfall.

Q - And will-"that. | aect to flush the salt out of the

ground above the water table?

A Oh, yes, it would confine itself downward, migra-

tion.
Q Is there anything else that you would like to add
the testimony, Mr. Burton?

A I dontt believe so.

Q Then, it is true that your general concluslons are .

the salt water wilill go down to the bed rock and it will migrate

from the bed rock, is that correct?

A Migrate along the bed rock, you mean, sir?
Q Yes, sir.
A Yes, sir, I think it will migrate eastward and sou

ward. as,you might say, as a layer .

| Q And it is also your conclusion that the wells that
are pumping water, freSh water, as they pump from the bottom of
the ;quifer, they will get more and more concentration of salt

water, is that correct?

A Well, I believe the water table lowers 1in Lea Cou

to
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and people consequently have to lower their pumps so that they will
gradually begin to encounter that layer of salt water on the botto+
yes.

Q And when the water table does lower, is it your opin-
ion that you will have continually increased concentration of chlox
ides 1n the water that is pumped in Lea County?

A Well, of course, the water wouldn!t be concentrated
any more as it exists in the formation, but the water that they
will pump will be higher in chlorides, yes, the deeper they go in
their pump.

MR. HARRIS: I think that concludes our testimony, if
it please the Commission.

MR. PORTER: Do you wish to offer any or all of your
Exhibits?

MR. HARRIS: We wish to offer all of our Exhibits, 1
through 12, in evidence.

MR. PORTER: Is there objection to the admittance of
these Exhibits?

MR. ADAMS: John Adams with Mapenza 01l Company. We
were admonlshed at the beginning of this hearing that there would
be testimony taken and evidence offered relative to this particulan
forty acres. I find that in some of these EXhibits, some of thessd
Exhibits are of a general nature and are very informative. Others
are of a gpeclfic nature and relate to wells scattered from Tatum

to Jal. I wonder if 1t!'s the Commission'!s intention to allow this
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particular testimony as being directly applicable to this particular

forty acres.

MR. HARRIS: May it please the Commission, in order
to advise the Commission, we had to use some general information
because there 1is no information,on lots of cases, no information
directly applicable to that exact location. We do feel, and I
think that the witness has shown that all of the information has a
direct bearing on this particular unlined pit, and every bit of
the informatlon and every bit of the testimony reflects directly
upon this one pilt. |

MR. ADAMS: The polnt I was making, Mr. Harris, ﬁas
that we were told that the testimony should be restricted to the
forty acres.

MR. PORTER: The Commlission has decided all of these
Exhibits will be admitted as offered for whatever value they may
have. They will be studied, and if it is found that any of the
information is not relevant, then it will not be consldered in any
decision that the Commission may make.

Let?'s take a ten-mlnute recess.
(Recess)

MR. PORTER: The hearing will come to order, please.
It appears now that this hearing has possibilities, at least, of
running into tomorrow. I would like to announce that we will hold
tomorrow! 8 session in the Auditorium at the'Highway Department out

on Cerrlllos Road, beginning at nine otclock.
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Anyone have any questions of the witness? Mr. Adams?

CROSS EXAMINATION

BY MR. ADAMS:

Q Mr. Burton, there are several questions I have to asl

you regarding your testimony. First, I want to compliment you and

the entire sgtaff of the State Englneert!s office in preparing a very

comprehensive case, one that required a great deal of time and
effort, and I want to compliment you personally in your handling
of testimony. Of course, there 1is some of it with which I dis-
agree, and that I will question you about. Now then, you testified
that the saturated thickness in the Ogallala varied from 25 feet
to 225 feet, 1is that not so?

A That?'s true.

Q Then, with the Exhibit 2 that I presented before the
Commission, the figure used in calculating underground reserves in
the Ogallala should certainly be considered conservative, should iE
not?

A I belleve your figure was noted as net sand?

Q Yes.

A Lithology which could contain water, in other words?

Q No, this 1s net sand from which water will be com-
mercially produced.

A Thatts what I am getting at. In other words, if you
had a section fifty feet thick, and there was ten feet of shale

and ten feet of shale, you would subtract the twenty feet of shale
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from your fifty feet, and come up with thirty feet of sand, for
instance, that would be your net sand?

Q Yes, net sand.

A Well, that may be a conservative -- I would have to
examine the logs of wells in that area to determine what the sand
percentage would be in that particular area.

Q Yes. But from your investlgations generally in the
Hobbs area, you would say that fifty feet of effective net produc-
ible sand was a conservative figure to use in calculating Ogallals
reserves under that forty acres?

A I think so.

Q There 1s a likelihood that there is actually a great
deal more sand that might --

A Like I say, 1t depends on where you drill your well.

Q But to your direct knowledge, you do not know how mué¢h

net sand thickness there 1is underneath that forty acres, but you
would say that my figure was certainly conservativé if you were
called upon to estimate the reserves?

A Yes, I think so.

2 I asked you this question because I was asked where
I got the figure 1in the testimony. I said that I assumed the figuj
and here you are agreeing that this assumption --

A I am agreeing that it is a conservative figure.

Q Now then, I used an initial figure of 90 parts per

million as the present chloride content of water which can come frq

bm
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this forty acres. In your opinion, since certain testimony was
presented which showed parts per million chlorides less than thils,
and more than thia, would you consider this a conservative figure?

A You are talking about the figure for right at that
particular -- in that particular area; would I consider 90 parts
per million to be a conservative figure?

Q Yes.

A I think 1t depends on what =~- on a situation -- I
mean, like I polnted out in my testimony, I had one well there
which was located in 18 South, 38 East, which was sampled in 1930
and it ran, I believe, 38 parts per million. Now, thatvis what
Ogallala, I assume that Ogallala water should be if there had
never been any oil fleld disposal of brine, and I think that's
what it would be now 1f there hadn't been an oll field there. I
think there has been that much of an increase.

Q So then it would be reasonable, then, to assume that
fresh water from the well dug on this forty acres probably would
analyze 90 parts per million?

A I think that would be roughly right, from 72 to 90,
62 to 90 parts.

Q Thank you. Now then, your Exhiblt 5 shows the rela-
tive o0il and water production from the Hobbs Pool from 1954 to
1958. Your conclusion was, of course, properly drawn that the oil
production had declined, the water production had increased to a

point where 1t 1s greater now than the oil production. T wish to
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point this out. Do you consider that this Exhibit 1s applicable in
this case to the extent that it applies to this forty acres since ]
pointed out in my testimony that there was a mechanical limitation
on the amount of water that I would produce from this lease to de-
pletion?

A I dont't quite follow your question, Mr. Adams, but
I just wish to point out that my only reason for my construction
of this graph was to show that Hobbs Pool, belng a reservolr, was
behaving like one. That!'s my only purpose in\it.

e Well, your purpose here is good, it certainly is
valid, but the point that I wish to make here is this. In a case
where a well would go with the water drive and move all avhidabde
fluids that could mechanlcally be moved, then your point here is
that as time goes on that water Increases and the oil would de-
crease, or that 1s, the water-oll ratio would greatly increase, but
if this practice -- mechanical practice is limited. and only so
many barrels per day can be lifted,‘then this particular Exhibit,
to me, becomes inapplicable in this case.

A I am really not qualified to comment on what you say
I will point out that it roughly correlates with yours, your Ex-

hibit of the same situation.

Q ’We are agreed as to amounts, but only as to applica-
bility? B

A Yes, sir.

Q Now then, we have talked, you have talked, all of us
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have, about the fact that the Commission has a rule that practice:
of disposal in unlined earthen pits should be discontinued. That
is the rule, and so everybody has to go to some alternative method
of water disposition. The vast majorlty of the people have joined
the Hobbs salt water disposal. Others have lined earthen plts with
what has been approved as belng impermeable and that the water has
no place tovgo but stay up, it cannot go down. Now then, as a
geologist and hydrologlst, would you consider that an earthen pit
would be properly sealed 'if .. crush salt were placed in the
bottom of the pit and rolled and then fresh water or oil fielkd
water placed in 1t? And then would this method constitute a method
which the 8State Engineer Department, in your opinion, might approve
as to the eonstruction_of a pit on a Btate Lease from which waters
could be disposed?

A Mr. Adams, I dontt know whether I am qualified to
answer this or not. I do know, or let's put it this way, I have
heard of instances where farmers constructed reservoirs in that
manner, and as far as I know, they were successful; that 1s to
say, they formed a relative -- the construction of a reservolr in
that manner did make a relative impermeable barrier to the passage
of water. As to the increase in chlorides in the grbund water undeé
lying such a reservoir, I dontt know =-- I don't see how the two
could be -- how they could both occur, that is to say, I don't see
how the salt could stay there and form a barrier.

Q To your knowledge, have there been any earthen pits

P-
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constructed in, let us say, the Hobbs area. the general vicinity off
this lease, whereby crushed salt has been placed on the bottom of

these pits for the express purpose of sealing them in order that
water cannot go down?

A I heard that that was the case when I was over in
Hobbs taking pictures of your well and pit. I heard from a friend
of mine that that was the case. Now, whether it is true or not,

I dontt know. It was a pretty relliasble source; I suspect it was
true.

Q Now then would you consider that if theré had been
such a plt dug and if there had been several hundred thousand
pounds of salt placed in this pit, and then fresh water run on top
of it, and i1f the pit were filling or had filled, that this would
constitute some proof that there actually would have been a sealing
effected by this crushed salt if it had previously -- if there
had been previous attempts made to just run water into the ground
and it went down?

A And you lined it up with the salt and held water?

Q Yes.
A There 1s only about one 'ecénclusion you could come to.

Incidently, I believe that this is a fairly successful way of liniﬁé
a pit. Now, it couldnt!t stay lined and water move if the salt went
into the solution, I dontt believe so I have an idea that it pro-
bably stays as a layer or 1s mixed with c¢lay, I believe. It has

been & long time since I read about this, but I believe as: salt is
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mixed in the clay, it causes the clay to fluctuate forming a barr-
ier. I think that's the theory behind it, and I am not certain
chloride would be carried downward by waterbcontained in the resger-
voir.

Q It would be safe, then, to assume loglically that 1if
such a pit were to fill, that predominantly oilfréom the water placeq
in it was being -~ ‘ ‘

A It would seeﬁ‘that way.

Q Well then, in your position as a geologist for the

State Engineering Department, if this operator would ask for thecop-

currence of the State Engineer in actually lining earthen pits

on this pit with crushed salt at a relatively minimum cost, in youp

opinion, could or would this system be approved?

MR. HARRIS: If it please the Commission, I think
that that entire line of testimony, while interesting, is not rele+¢
vant. and the witness has testified that he doesntt know, and cer-
tainly I think he couldn!t prejudge an applicgtion before the -=-
before thils Commission until the application were presented. He
isnt't qualified to testify what the State Engineer would do even.

MR. ADAMS: If the Commission please, I am getting
to a point, if slowly, in that -- in that we are discussing here
the percolation of waters downward, and the fact that it is not
possible by rules and regulations now to dispose of it 1n unlined
pits. I am asking the opinion of the geologist for the State

Engineers as to whether or not what I am just saying might be ap-
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plicable here.

MR. PORTER: Mr. Adams, the witness, I believe, gave
you his opinion that he didn!'t know. wa; I realize that as a
geologist he couldnt't give you an opinion to yoﬁr last question
which might or might not state the views of the State Engineerts
office. However, I feel that this line of questioning is a little
outside of what should be considered in this case. Actually, it
can be determined outside this hearing as to what would be accept~-
able as a lined pit, what would constitute a lined pit. So your
objection is sustained.

Q (By Mr. Adams) Mr. Burton, in your testimony involv¢
ing evaporation, you will notice in my Exhibits that I am making
reference to the ultimate contamination of the reservoir. I
neglected evaporation entirely as a beneficial method of reducing
the total parts per milliqn chlorides, isn't that true? I did not

discuss evaporation at all?

A Thatts true.

Q I did not?

A You did not belabor that point at all.

Q | And do you believe that evaporation would be a factop

at all in reducing ultimate parts per million chloride at all?

A Oﬁly if evaporation proceeded to do it.

Q And, actually, evaporation here is of no concern
essentially?

A | Unless it is to line, then it is of great concern.
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If you don't take it to dryness, you merely concentrate it and

-~

then allowed to meep im.:.

Q May I ask your purpose in introducing evidence regard-

ing evaporation?

A Well, the purpose in bringing it in -- of course, I
brought out that there wasn!'t very much occurring, for one thing.
Thatt!s the main point that I wanted to bring out, that it was the
larger part of the water that I felt that you produce was going
down into the water table.

\%Q As to your laboratory experiments in the downward
movemeﬁt of the contaminant, do you consider that you can, under

laboratory condifions similate very closely what you will find

in thls overburden on the forty acres within the call of this hear{
ing?

A If you, as you say, want to similate very closely
in the laboratorj»the conditions that are obtained in the field,
it would be quite difficult to -~ like you say, closely, I just
approximated the conditions. I established the water table, I put
some dry sand over it, that is just the general situation.

Q@  Yes.

A I neglected any shale beds, any caliche layers, an@

sinuous gravel deposits. Thatt!s impossible in my office to do thpt.

Q Well, you did --

€

A In fact, I messed the office up as it was, doing wha

I d4id.
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Q You did testify that the downward percolation of the

waters to the Ogallals would be in a somewhat sinuous pattern. --

A Thatt!s correct.

Q -- because of these intervening permeability condi-
tions? |

A Yes.

Q If you ==

A If those conditions prevail, Now there, no doubt, ar¢

conditions in the Ogallala where there 1s no shale, there is no
caliche, there 1s no relatively impermeable or unpermeable, permeaj
ble beds to deflect the downﬁard migration, and in that instance I
see 1t golng essentially straight down;where these barriers exist,

I see a deflected path.

Q Well then, in your opinion, would there be underneath

this forty acres from essentially the grass roots down to the
bottom of the Ogailaia the seal which you mentioned, the bed rock,
in your opinion, on this forty acres, would such a series of beds
be reasonably expected, that is, these particular shale breaks,
these gravel variations, these geological phenomena which would
cause ‘the deflection of this water and its movement laterally as
well as verticallyé

A Are you asking me if --

Q Yes.

A -~ It is likely that they will be present there?

Q Yes.
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A Oh, yes, I think so, in some degree, at least.

Q Well then, in allowing waters to percolate downward
from the bottom of the pit to the base of the Ogallala, then this
spot that you observed in your laboratory test translated to this
bed rock on the bottom of the Ogallala could be reasonably assumed
to be spread over quite an area in the event it reached the bottom|
as you éay, sinuously?

A Yes, it would form a layer -- a thin layer on the
bottom of the Ogallala on top of Triassic bed.

Q You think the contaminant will be ==~

A It will spread out and move downsdip - according to
the ground water movement, and to the dip of the bed rock forming
a streamer effect down-dip.

Q Now then, if this is true, you spoke of the deple-

tion of the reservoir in that you would gradually have to deepen

rJ

your wells, and that the chloride content would probabiy get highes
and higher, and actually right at the bottom this water would pro-
bably be contam%nated to such an extent it céuldn‘t be used?

A Thatts the way I conceive 1it.

Q | Now, then, according to an Exhibit that an absolute
maximum amount of water that I was going to place on this acreage
lease, thls flgure came up to something like sixteen acre feet or
thereabouts, is that not correct?

A I dontt have yoﬁr testimony; I guess I can refer to

it.
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Q I believe Exhibit 2.

A I will take your word for it. T think that's the
right figure.

Q Now then, if these were strewn out evenly over this
bed rock, then sixteen acre feet, and spread 6ut evenly, as you
say, then there should be an actual ultimate depth of some four-
tenths of a foot on the bottom that is contaminated with all of
these parts per million chloride, 1s that not true?

A I dontt believe I stated that diffusion didn't occur
As I showed you in that salt water, introduction into the distilled
water, there was some diffusion. The top was nine thousand, the
bottom was eighteen thousand, but I did point out ﬁhat with the

depth ~- in other words, there had been some segregation. The

nine thousand part onitop showed that there had been some diffusion,

so itt's a sort of a white to g}ey to black sort of a situation.
There is a transition.

Q Now then, further in your experiments, you were very
careful to malntain an undisturbed condition in your experiments;
that is, you very slowly contaminated your fresh water, you verj
slowly poured this dygainto?ﬁKQaggregate, or prepared formation.
In your oplnion, is there any movement of the water in the Ogallala
underneath this forty acres?

A Ch, yes.

Q There 1s?
A Yes.
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Q Then, if this contaminant fhat I would be placing in
the Ogallala filtered down through, then, 1f there was movement
both from a regional standpoint, a dip standpoint, plus the with-
drawal of waters from the vicinity, then there would be actually
some disturbing influence in the formation és the contaminant
entered?

‘A That i1s true in this respect. Water in the Ogallala

does move slowly, and you are right. There would be a deflection

of the downward path. If you will want to assume thﬁt the Ogallala

is just one sand body, the pits here,you establish more or less s
of a column of salt water migration straight down if there 1is no
movement. But since there is movement in the Ogallala, I assume
that 1f we put our water level here, the pits up here, the water
goes down straight below the pit, and then when it hits the water
table when there 1s movement,I visualize. there will be a bending
of the columns, so to speak, to the southeast,a slight bending.

Q You might refef to it as a dispersal?

A The movement is so slow in the Ogallala I don't
visuelize any turbulent -- turbulence at ali. It will be very in-
consequential, I think. It would only serve to deflect it, not to
mix it. I don't recall, I think itts agreed by Tise and a
number of workers who have studied in the Plains that the Ogallala
water moves about maybe two feet a day or something like that. It
1s two or three feet a day, something-like'that.

Q You presented testimony derived from a field in Kans

brt

b S,
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which you pointed out quite directly was somewhat similar to the
Hobbs Pool. This pool was several hundred miles away?

A Oh, yes, it certainly is. That'!s being lenient.

Q - Did it produce waters and oil from a different for-
mation than does the Hobbs Pool?

A As I polnted out in my testimony, the produciné for-
mation in the Burrton Fleld is from the Mississippian Pool. The
Hobbs is from the Permian. The age 3f the aquifer in Oklahoma
is the McPherSon formation. Here in Hobbs itts the Ogallala. I
think thatts a matter of previous record.

Q Yes, and you also pointed out then, that actually th

waters, the potable waters were closer to the surface than they wej

in the Hobbs, did you not?

A I dontt believe they are.

Q Well, they are, are they not?
A In the Hobbs Pool, 1in that area, I believe the wate

is about =~ 1t¥s about forty feet. The water is forty-five in the
Burrton. I belleve 1t depends on where you are. It tends to be
rolling more than at Hobbs. I belleve 1t is in the order of twent;
five to thirty feet, the water. So there is a difference, you are
very correct there, itts not\much. |

Q 8o actually, although I can appreciate a similarity,
anyone can?

A Thatts all I wanted to point out.

Q But numerous factors would not be directly applicabl

Ay’ 4

b}

7‘-

[}
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to these forty acres?

A Inasmuch as the llthology is essentially the same, I

think there 1ls every reason to be able to assume that the same cont

ditions would apply in both places regarding brine disposal and
migration, and thatts the only thing that I wanted to compare.

Q In a very general way?

A I think it is even closer than general. I dontt know

how you could come much closer 1n nature.
Q I see. Mr. Barton, have you ever heard of the pract]
of controlled contamination in ground waters?
A No, sir, I am not acquainted with it. It is an intr]
ing phrase. I am not acquainted with it at all.

MR. ADAMS: If the Commission please, might I define
controlled contaminatlion in order that the geologist here may glve
me an opinion.

MR. PORTER: What do you hope to develop by pursuing
this matter?

MR. ADAMS: My point, Mr. Pprter, is actually I
have been, with my Exhibits, advocating controlled contamination,
and I wanted the geologist's'opinion.

MR. PORTER: The Commission has no objection to your
asking the witness his opinion on the hypothetical definition.

Q (By Mr. Adams) Mr. Barton, Ifve actually defined

controlled contamination in my contention previously that the

.Cc&

Ogallala would not be contaminated sufficiently to make it unpotab
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unfit for any use. I have said that my belief is that it will be
contaminated, the entire reserves underneath:: i -. would be con-
taminated to the point of about 221 parts per million. Now, con-
trolled contamination, this practice 1s actually the injection of
contaminants in fresh water zones. The reason for it is that it

is a storage for waters which may later be recovered if,contaminat
through =- bfr;m thelr original condition and piace, but not to

the degree that 1t is unfit for use. Now, in your opinion, would

it be possible to actually run a controlled contamination on this

lease?
A You mean would it be possible for you?
Q Would it be possible?
A Well, in the first place, you, when you mentioned

your two hundred and ten parts per million chloriée, you assume

complete diffusion of your formation water, --

Q Yes, in some ~-
A ~- which, of course, I don't go along with.
Q Yes, but in some forty acres, whether or not it be

three inches thick or whether or not it be two hundred and twenty-
five feet thick.
A How would you go about this controlled contamination?
Q Well, actually, by what I am doing right at the
time, putting the water in the unlined pit and let it percolate
downward into the reservoir. This actually is recharging your wats

basin.

ed

r
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A It is true, but we don't need the salt water.

Q I know, but you can still use it, you can still use
it. |

A In high concentrations, I don!'t know what we will do

with it. We can't put it in our land and can't drink it.

Q If thls contamination is along this level of less
than a foot in the bottom of the reservoir, youlre not contaminat-
ing much of 1t. I serilously doubt that you could commercially
produce the last foot.

A The last foot of water in that Ogallala formation is
going to be very important some day.

Q By this particular time, do you suppose that it is
possible that other methods of converting waters would be economi-
cally sound to the extent that this would be of no consequence at
that time?

MR. HARRIS: May it please the Commission, I dontt
think thgt this witness ghould go into speculation here, and I ob-
ject to the question on the ground that it asks for a speculation
answer by the witness.

MR. ADAMS: I asked him an opinion, Mr. Porter.

MR. MORGAN: We have gone into the stage now of hold-
ing a seminar on this. We have laid a lot of basis for mutual unde
standing, and I think we should stick pretty well to the points
pertinent to this case.

MR. ADAMS: All right, Mr. Morgan. That was the last

r)-
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question I had.
MR. PORTER: Anyone else have a question of the wit-
ness?

CROSS EXAMINATION

BY MR. PAYNE:

Q Mr. Barton, when salt water evaporates, does the salf

evaporate also, any of 1it?

A No.
Q The salt all remains in the pit, say?
A Remains in the remaining liquid.

Q Now, in your physical examination of the Mapenza
Lease, was there an oil film on the water in the pit?

A As I testified, there was a strong breeze blowing
that day, and there was an oil film, yes, in the northwest corner
of the square pit. and the "L" pit where it had been driven by the
wind.

Q You dldnt't check it later when the wind wasnt't blow-
ing?

A It was not only blowing, but it was raining, and I
left as quickly as I could, before I got struck.

Q Did you return another day? I want to determine 1if
this oil f1lm or something is generally present in that water.

- Q Well, Mr. Payne, it just so happened that I did re-
turn on another day,and I will be perfectly frank with you, I

didntt notice, I was too busy with other problems at the time. I

E
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didntt look.

Q Well, lett!s assume that there is no film zone on this
pit, or if there 1s a physicalway of eliminating the film. Accord-
ing to the figures on your Exhibit No. 9, I believe, it is -- it
looks to me 1f this pit were increased by about one quarter in
size, according to the figures on your Exhibit 9, all the produced
salt water from this well would evaporate.

A ‘If ydu are confining yourself to the figures on this
tabulation, that 1s true. I think I pointed out that I think. the
amount of salt water produced is higher than shown here.

Q But in‘any event, by increasing the size of the pit,
even assuming the produced salt water 1s greater, you could produce
the size of fhe pit to the point where all of it would evaporate?

A Yes, you could if you lined 1it.

Q Well, I was assuming that these figures you have heré

re what would evaporate now.

A That  will evaporate all right, but while evaporation
is being -- is going on, of course there is seepage going on at the
same time. Just by the token of evaporation doesnt't stop water frém
seeping down. Of course, it 1s a simultaneous operation unless th&
pit: is lined.

Q The annual evaporation figure is 1listed: -~ here, 'IT
the annual production was l,2)40 barrels, then how is it seeping
down? It should all be evaporating, shouldn't it?

A Well, that might be true, except evaporation is a vepy
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gspotty thing. In the winter there is hardly any, in the summer

there is lots.

Q Even during the hours of the day?

A Thatts right.

Q It 1s not a steady rate?

A Thatts right. It is very erratic. In fact, people

who construct their pits properly,take this into account because
they know they are going to have to store a certain amount over

+
the period. When evaporation is practically nill, they are going

to have to store it at that time.

Q Now, Mr. Barton, do you have any direct evidence that

the disposal of this some fourteen thousand, six hundred barrels
of produced salt water in this well up to the present time has in-

creased the chloride content of Ogallala water?

A Any direct evidence?

Q Yes, or are you looking at this thing as a broad --
A I have presented all the evidence I have here, sir.
Q And that is more or less of a general nature, is it

not? It is dealing with the Hobbs Pool and the Ogallala formation
A Inasmuch as there 1s no water well on that forty

acres, I dont't know how you would prove it.--

Q Now, that brings me to another point.
A -=- on that forty acres.
Q These water wells that you tested, which showed an

increase 1in salt water content, are any of them offset wells to thi

4
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oll well, are they on an adjoining forty acres?

A Mapenza 1s in 18, 37, 1lii, I believe. The closest
wells I have tabulated here are Glen Staley, City of Hobbs, W.
Jackson, G. Goins, Phillips Petroleum. None of them are on an
ad jacent forty acres.

Q Did you take a sample of the salt water that it pro-
duced from this well in question?

A No, I didnt't, not from the well itself. I took it
from the evaporation pit.

Q And what was the result of that analysis?

A I believe I mentioned before that -- and I might as
well get this out here so that we will have it right. 1Is it going
to make any difference to you where the sample was taken from?
That is, I took one from the square pit and one from the "L" shaped
pit. One of them was 5,000 parts per million, and the other one
was 8ix, and I dontt recall which one went to which.

Q Tha tts all right. Thatts all I was searching for.
Is that lower or higher than the produced salt water generally in
the Hobbs Pool?

A According to the figures that I have, and I took then
from the New Mexico Geological Soclietyts Symposium, Southeastern
New Mexico 011l Field, they say that the formation water from the
Hobbs Pool runs 10,800 parts per million chloride.

Q Now, I believe you testified that the downward flow

of the salt water will eventually reach the Ogallala formation, is
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that right?
A Yes., Tt will -~ it's being,4f the plt is constructed

in the Ogallala formation.

Q Yes.

A It will eventually reach the water table,is that whaw
you meant to say?

Q It goes down to the bottom?

A Bottom of the Ogallala.

Q Well now, on the same line of questioning that Mr.

Adams had in mind there, while some of it is diffused, according

to your testimony, the greatest portion does form a layer on the
L .
bottom of the aquifer, does it not?

A I think that is true.

Q The water that 1s extremely high in chloride content?
A I think so.

Q Now, thls Ogallala aquifer, what is the estihated lifle

of that, is that forty years, 1s that --

A I believe Mr. Spigel testified to that. Yes, it
was,forty years is w?at they have considered to be a reasonable life
for it.

Q Now, the water wells that are producing, say, from
the upper and middle portions of Ogallala formation, would this wafer
;till be potable even if the produced salt water from this MapenzaJWél
were : - disposed of t in unlined surface pits, all of it for the

life of the well?
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pits, will the water wells in the upper and say the middle portion

A I would like to hear that again. T missed it some
way.
Q If all of the salt water produced from this well

during its entire life through 1967, is produced 1n unlined surfacg

of the Ogallala formation, will that water be contaminated so as t¢

be nonpotable?

A Which wells?
Q Any of them, any of them in the Ogallala?
A - Well, of course, I cantt very well say that those

Ogallala wells in ®Patum, for instance, would be contaminated?

Q Would any wells be contaminated, would any of
them not be, would any of them be?

A ‘I think it would be reasonable to think that you
would have to define contamination for one thing, but I think the
wells down=-dip, down slope on the water table, both might well be
raised in their chloride content.

Q Is this because of the diffusion, the part that

doesntt settle along the bottom aquifer?

A I didntt mean to say -- you limited it to the -- to the

upper and middle part of the formation. f don!'t conceive of there
being too much effect on éhese wells downdip in the upper portion
of Ogallala.

Q Now, when we get to the depletlion stages of this

Ogallala aquifer, and we reach this point where the high chloride
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content is present, will those water wells be able to pump that
water?

A Will they be able to pump?

Q Wetve got a layer at the bottom of the aqulfer that
is extinct in &hloride content. When we get to that point, will
the weli -=- the water wells be able to produce that water?

| A You mean will it be able to raise it that high, is
that your point?

Q- Thatts right, to get it out of the ground?

A Oh,'I thihk,so. There are wells from Curry County
that produce water from fhree and four hundred feet.

Q ‘Well now, how is this layer going to be on the bottor
of the aquifer, assuming that all of Mr. Adams! water 1s disposed
of in an unlined surface pit?

A I hgven't made any calculations along that line, Mr.
Payne.

Q Say there were only, say six inches of water along
the entire bottom. Could the well produce that remaining water,
the water well?

A A water well that is completed above that thin layer
that you are talking about, the mere pumping of that well -- well,
it depends on how fast it is pumped and how fast it penetrates the
water-bearing formation, but it will suck it up. The well doesn't
have to be completed in the salt layer for the well to pump salt

water; it will be sucked up. Like I say, depending upon gallons
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per minute of pumpage and how far the wéter penetrates the

aquifer.

Q What do you call potablé‘water, Mr. Barton, in your
opinion?

A I have no recourse but to go along with the United
States Bureau -= 1% isn't‘the Bureau of;Standards, but it 1s the
Bureau of, well, Health Standards. In any event, they mention
250 parts per million is the top chloride content for potability.

Q T see. In summing up ybur testimony, you stated thaf
you felt that the surface disposal of this produced salt water froj
the well in quest lon constituted a threat to, I believe you said
quality of the water. Do you believe that this surface digposal
will increase the chloride content of the water in this aquifer
above 250 parts per miliion?

A I think that my concluding statement was, I am of
the opinion that the disposal of oil fleld water into unlined
evaporation pits in an area constitutes a definité threat to the
quality of the underground water resoufces in the area. I made
no definite allusion to the Mapenza 1-A.

Q Well, could you tell me,if this water 1s produced in
this unlined surface pit, if it, in your opinion, will make the
water unpotable by thé standards adopted by the United States
Bureau of Standards?

A The water underneath the lease .-~

Q No, letts just say --

g
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A - == a mile away?
Q In the whole aquifer?
A I believe that in that particular -- like I said, I

visualize it going down in a sinuous band and forming a -sinuous
meandering migration at the bottom of the aquifer I think that
right in that particular area, yes, it would be unpotable.
Q It would finally migrate, it woﬁld make the water
unpotable at that point?
A I believe it would.
MR. PORTER: Anyone have a question?

QUESTIONS BY MR. MORGAN:

Q Assuming the character of the water that is belng
produced in the subject well,is there any proportion of that thaf
could be participatéd by evaporation or otherwise would be safe,
wouldn!t contaminate measurably the potable waters.--

A You mean could you evaporate ==~

Q -=- or any amount of this water of that nature, being
produced by the subjéct well that could be disposed of in the manne
that Mr. Adams proposes?

A When you evaporate, of course, you concentrate it,
and it gets worse rather than better by evaporation.

Q Well, I ;m referring to, say half a barrel. Could if
héve as much as half a barrel é‘day,or more or less be disposed of
in unlined pits?

A Well, administratively they have set the limlts, ac-

)

4
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cording to Order 122Li~A, to one half barrel a day. Anything over

that they conaider a serious threat.

Q Dé you agree that there 1s no flexibility in that
fdrmula?‘

A Certainly isntt.

Q There shouldn't be, you mean?

A I dontt know as I am qualified whether to say whethern

it should or shouldﬁ't be.
Q Any flexibility?
A Thatts right.

MR.'ﬁARRIS: May 1t please the Commission, I think
this witness has been cautioned not to infringe upon the udtimate.dec
to: bé ..made by the Commission since that is the ultimate ques-
tion.

MR. MORGAN: The Cpmmission is holding its own semind
ar. Thatts all. |

MR. PORTER:. Anyone else have a question?

MR. BﬁSHNELL: If the Commlission please, I woulé
like to ask one question.

MR. PAYNE: Are you agssoclated with resident counsel
Mr. Bushnell?

| MR. KELLAHIN: Jason Kellahin of Kellahin & Fox,
Santa Fe, representing Amerada.
MR. BU&HﬁELLz Let me say one more thing, Mr. Payne.

I am not even a party interested in this suit. Maybe I am out of

tsion
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place asking the question. If I am, I will not ask it. Am I out
of place?
MR. PAYNE: I would think not.

QUESTIONS BY MR. BUSHNELIL:

Q ‘You did’testify . about; o before in your testimony
and also in answer to cross examira tion questions from Mr. Payne,
about this figure recommended by the United States Health Depart-

ment of 250 what?

A 250 million parts per chloride.

Q Chloride or sodium chloride?

A Chloride.

Q You are sure it is chloride and not sodium chloride?
A ‘Sufe. |

MR. BUSHNELL: That's all.
A Thatts incidently a desirable limit. And that is foy
interstate carriers.
MR. PORTER: Mr. Stamets, do you have a question?
QUESTIONS BY'MR. STAMETS:

- Q Mr. Bérton, do you know of any wells in this general
area that are completed completely through the Ogallala bearing
sands? In oth;r words, they are producing from the total thickness
of sand?

A From first hand knowledge, I don!'t. I have heard thg
there are certain of the Hobbs City wells that are completed that

»

way. Whether this is true or not, I am not sure.
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MR. STAMEFS: That's all.
MR. PORTER: Anyone else have a question? Mr. Fischer.

QUESTIONS BY MR. FISCHER:

Q Mr. Barton, is it your opinlon that throughout the
life, or throughout the propssedlife of the Ogallala water produc-
ing sand, that any well that 18 meant to continue producing water,
that thesé fresh water wells will eventually have to be deepened
to the‘bottom of the Ogallaia sand? |

A I think as timés goes on and water level declines,

Mr. Fischer, that that will be necessary.

Q That's what I mean, if an owner of a water well wants
to keep that weil producing throughoéut the life of this Ogallala
water producing sand? , . =

A He 1s golng to have to drop with the watér level.

Q Will hé eventually deepen his well to whéfe it will
be down in the bottom and be completed 1n the entire section of
the Ogallala sand?

A Yes, sir.

MR. PORTER: Anyone else have a question? The wiltness
may be excused.
(Witness excused)
MR. PORTER: Anyone else have testimony tq present
in this case? Any further testimony? Any statements?

MR. NEWMAN: I am Kirk Newman of Roswell, New Mexico.

On behalf df'Pan American Petroleum Corporation, we would like to
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state thatvwe do not wish on our not cross examining these witnessq
and not pﬁ&ting:on any contridicteryevidence to be construed as
being in complete accord with all of the testimony of the two wit-
nesses.& We didntt feel that the particular scope of this hearing
as agkexception to Rule R-122lj-A required our presenting testimony
or going too deep 1into the testimony which has been presented.
And we would like further to state that it is the opinion of Pan
American that salt water produced from the Hobbs Pool should not bd
disposed of in unlined pits, and we, therefore, object to the ex-
ception requeéted.

MR. PCRTER: Anyone else have a statement to make in

this case? Mr. Adams?

MR. ADAMS: Mr. Porter, I have a brief closing statet

ment. I think it has been shown that harmful contamlnation under-

neath these forty acres cannot occur, at least, this 1s my opinion

The total amount of water projected to be produced until abandonment

cannot physically contaminate the Ogallala water reservoir to the
point that it 1s unfit for human or plant or commercial use.

It has been shown that if it is necessary to join the salt
water dispos;i unit to be rid of produced water, then the Operator
would be economically correct in selling this lease for salvage at
the earliest possible date, and not to join the unit. This would

result in premature abandonment of the lease and preclude the re-

covery of 20,800 barrels of crude oil, thus constituting waste of

a natural resource. This Commission is charged with the preventioh

S
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of wasteful practlces insofar as oil and gas production is concerngd.

It has always hued to this line and dealt with special cases in an
open and fair minded manner. The Commission realizes, I am sure,
that it is virtually impossible to write an order creating rules
and regulations whereby any section of a state, or any pool, or in-
deed, any well, can be treated in exactly the same manner. For
this reason exceptions méy be granted to rules where tke Commission
feels they are justified.

I have called to the Commission's attention that this case
today 1s a "test case™ whether or not we like to refer to the situg
ation in that exact language. I might expand the word "test" to
say that this is the first instance in which an exception to a salf}
water disposal order has been heard before the Commission. You
will doubtless hear requests for other exceptions regardless of
your decision in this case. I feel that there are probably other
individual cases which have as much merit in asking for an excep-
tion as does this case. However, we are not concerned today with
those cases, except to be aware that they most certainly will be
forthcoming, and we all must be aware of the gravity of your de-

cision in thils case because of a potential loss in current revenue

to the State of New Mexico and its public lands! supported institu
tions, if the nearly 2000 wells in Lea County that are marginal

producers should be prematurely abandoned. I have classified mar-

[

ginal wells as those that make 5 barrels per day or less. A simpl

calculation will show that if these wells are unnecessarily forced
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to dispose of produced water and the resultant expenditure is not
forthcoming, then premature abandonment will occur, and that as

mach as $110,000 per year would be lost in production taxes alone.

If no more than 300 of these wells are on State leases, an addition-

al $180,000 per year in royalty to public landls institutions would
be lost. 8o that, gentlemeﬁ, we are speaking qf a decision to be
made here upon which a temporary precedent is set. You must real-
ize that 1f the 8tate is deprived of §5902000 per year unnecessar-
ily, that 6ther means must be sought to replace those monies, a
task certainly extremely difficult. And finally? I do not believe
that the Commission will make a decislion whi;h will result in waste
by virtue of unrecoverable crude oll, which would surely be the
case if it should be decided that thls Operator should unnecessar-
ily be forced to join a salt water disposal unit.

MR. PORTER: Anyone else have a statement or comment

in this case? Take the case under advisement and proceed next to

Case 278.
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STATE OF , NEW MEXICO )
COUNTY OF BERNALILLO ; >

I; J. A. Trujillo, Notary Public in and for the County of
Bernalillo, State of New Mexico, do hereby certify that the fore-
going and attached Transcript of Proceedings before the New Mexico
0il Conservation Conmission was reported by me in Stenotype and
reduced to typeﬁritten transcript by me, and that the same 1s a
true and correct record to the best of my knowledge, skill and
ability.

WITNESS my Hand and Seal this, the iz_‘?day of )‘(:9 ,

1959, in the City of Albuquerque, County of Bernalillo, State of

New Mexico.

Z ?OTABY UBLIC 74

My Commission Expires:

October 5, 1960
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